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ITPETUCJIOBHE

Poab MaTeMaTHKH B ITIOATOTOBKE CIIEIIUAINCTA JII000 Ipo-
(heccuu yacTo HeLOOIEeHNBAETCs. PasBrTHeE JIOTMUYECKOr0 MBIIII-
JIeHU S, TaMATH, CIIOCOOHOCTH K aHAJN3y — BCe 9TO Peausy-
eTcdA B IIPOIlecce 3aHATUN MaTeMaTHUKOU B TeUeHUe HEeCKOJIb-
KUX CEMEeCTPOB IPU U3YUEHU U MaTeMaTUYeCKUX JUCITUILINH B
BBICIIIEM yueOHOM 3aBeIeHUN.

MaremaTrnuecKkue 3HAHUS OOBIYHO TPYAHO OCBAMBAIOTCS
BCJIEICTBYE UX MaKCHUMAJLHOTO abCTparupoBaHUSI OT peasb-
HBIX JKU3HEHHBIX IIpoleccos. IIpobieMbl OBJIaeHIA MaTeMa-
TUYECKUMU IIOHATUAMU 1 METONAMHU YCIOMKHSAIOTCS, ecau BY3
CTaBUT IIepe] co0oil 3ajjauy IMOATOTOBKU OaxasaBpoB. Kouu-
YeCTBO YACOB HA M3yUeHe MaTeMaTUKM B y4eOHOM IIJIaHe 0a-
KajlaBpa HeBeJINKO, a TpeboBaHuA K 0aKaIaBpUaTy JUKTYIOT
HeoOXOAMMOCTb HOJYUYEHUS CTYJAEHTOM OOINMMPHBIX 3HAHUN
TIPUPOLI Bellleil, 0CHOBHBIE 3aKOHBI KOTOPOI YaCcTo IMOAAI0T-
Cs OIIMCAHUIO C IOMOIILI0 0A30BhIX MaTeMAaTUUYECKUX 00beK-
TOB U MOJieJIeH.

IIpexncraBiseTcs, YTO 3aHATUA MaTeMATUKON IS CTyIeH-
TOB HEMHKEHEePHLIX (TeM OoJjiee, He)U3MUECKUX) IIpodeccui
IOJIXKHBI OBITH HAIIPaBJIEHbI HA OCBOEHME OCHOBHBIX MaTeMaTH-
YeCKUX MOHSATUM, METONOB U JIOTUUeCKUX cBa3ei. [Ipu sTom Ha
MPaKTUYECKUX 3aHATUAX TPeOyeTCs HA HECJIOKHBIX B BBIUKC-
JUTEJIbHOM ILJIaHe 3alauaX, IPUYeM B OOJIBIITNX KOJIUYECTBAX,
Pa3BbACHATD CYITHOCTD CJOMKHBIX MaTeMaTUYeCKUX 00HEKTOB,
IpUyYaTh CTYAeHTa K COBPEMEHHBIM METOJaM MaTeMaTUKU U
IIO3BOJINTE IIPU HEJOCTATKE BpEMEHN N3y YaTh MaTeMaTHUeCKIe
MeTObI Ha CPAaBHUTEJIHLHO IIPOCTHIX IPUMEPax.
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B macTosIiee BpeMs OIyIAaeTcsa Te(PUITUT TOJTHOIIeHHBIX
3aTaUHNKOB 10 MaTeMaTHKe, MO0y KIAIOIINX CTYAEHTa K yC-
HeITHOMY CaMOCTOATeNbHOMY TPpyay. OcHOBHaA Macca yueb-
HBIX MaTepUaJOB UMeeT BU/J] IIOCOOUI C TOCTATOUHO OOJIBIITUM
Ha0opoOM pa3o0paHHBIX 3a4a4 U CO CKYAHBEIM HAOOpOM IIpuMe-
POB [IJIsI CAMOCTOSITeJILHOTO PEITeHnA U TPEHUPOBKHU. [laHHbBINH
3alaUHUK IIPU3BAH BOCIOJHUTH 9TOT Ne@UIIUT, OCOOEHHO B
YACTH ITOCOOMI AJIA TOATOTOBKY 0aKaJIaBPOB.

3amauHUK comep:KUuT okoJo 4300 HecJ0:KHBIX 3amad IO
CTAaHAAPTHOMY KYPCY BBICIIIEN MaTeMaTHUKU AJA 0aKaaaBpoOB
TeXHUYECKUX U TEXHOJOTUYECKUX, a TaKKe IJId 0aKaaaBpoOB
¥ CIIEIIMAJNCTOB SKOHOMUUECKUX, YIIPABIEHUECKUX U MEXK-
OUCIIUILINHAPHBIX CIIeIINaTbLHOCTEH.

ITpu oTbope 3amau aBTOPHEI PYKOBOJACTBOBAJIUCH HUACAMU
ycTpaHeHUA I'POMO3IKUX BEIUUCIEHU, CKPBIBAIOIIINX OCHOB-
HbIe MaTeMaTuYecKue MOHATUA, 1 HaMepeHHOoTro Ay0ampoBa-
HUS TUIINYHLIX IPUMEPOB, 00JIETrIa0I[ero YCIIeIIHOe BbITIOI-
HeHNe JoMaIlTHuX 3aganuii. [Ipu Heo0X0qMMOCTH YCIOMKHEH-
HBIX BBIYMCJIEHUI CTYIEHT, OCBOMB Ha IPOCTHIX IIpUMepax
OCHOBHBIE MaTeMaTHUUeCKue UIen, MOKeT C YCIIeXOM IIpUMe-
HUTD AJIA CBOUX MCCJIETOBAHMI OJVH U3 MHOTOUMCJIEHHBIX I1a-
KEeTOB BEIUMCIUTEIbLHBIX KOMIBIOTEPHBIX IIPOTPaAMM.

CTpyKTypa 3aJjauHnKa IIpeAIlojaraeT, YTo Pa3HOOOpPas3HbBIX
3aJ1au JOCTATOYUHO AJIA:

1) pellteHUs TPUMEPOB HA IPAKTUYECKUX 3aHATUAX C IIpe-
mopaBaTeseM (HaIpuMep, YeTHBIX HOMEPOB);

2) momarrrHero 3agaHusd (HeueTHBIEe HOMePa);

3) MHAUBUAYAJIbLHBIX TUIIOBBIX pacueToB (30 BapraHTOB) IO
KaKJIOMYy pasaey.

Ha mociegaux cTpaHUIlax MOMeEIeHbI CITPABOYHEIE MaTe-
pHuaJbl MO0 TeMaM, KOTOPBIe B 9TOM HYKJAIOTCA. JTO He YHU-
BepcaJbHBIN cIpaBOYHUK. IIpeamosiaraercsa, YTo OTCYTCTBUE
B HEM HEKUX CBeJeHUU OyeT CTUMYJINPOBATb KOHTAKT MEKIY
IpernogaBaTeieM U CTYAEeHTOM.
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JJIEMEHTAPHAA
MATEMATHUEA

1.
JEACTBUTEJILHBIE YHCJIA.
TOYHBIE U IMTPUBJIN/KEHHBIE
BBIYHUCJIEHHUSA. ITPOIIEHTDI

Hanncars pasiiosxeHne Ha IpoCcTeiIre MHOMKUTEIN YUCeI:
1.1.12, 65,108, 312, 576, 2100, 37 300.
1.2. 30, 56, 99, 256, 882, 1244, 55 000.

Hatitu HOK u HOJI unces:
1.3.18, 48, 72. 1.4. 24, 45, 36.
1.5. 495, 2100. 1.6. 363, 440, 198.
BeruucInTs TOUHO U NPUOINIKEHHO (C IIOMOIIBIO KAaJbKY-
JsTopa):
1, 2 2.2 1
1.7. §+ﬁ+0,3- 1.8. ?+ﬁ 3
2.2 4 7.5 11
1.9. 5+5 15 1.10. 5+7 70"
111, 2B 1.12 _6'\/%r 3224
77 0,4-40,2 B
3.[1 <10 . 17
113. 554,09 90" 1.14. 0,1-4/20: /45 220
v22-\2 ;7 Ji-7 [2 3
S22 Y2 .11, —_— [+
1.15. Al-11 1.16. J35-v5 V15" 45
YiopocTuts:

1.17. §/37 .45 .8/35 4. 1.18. 0,3-4/10-/6 -~/15-0,1.
1.19. 4(-3)2.2.48.9. 1.20. ¥/-25-%500-9100.

CpaBHUTH UHUCJIA:

Loy BB L VB1Z o 156 IdiE
. . \/ﬂ \/% . . \/E \/E
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1.23. 24100 ;o015 124, 28100
2.103 2-10¢
1.25.(108)2.100°6 u (10719.1009)2,
1.26. (0,0013 - 10'%)72.(0,1%)* u 100.
HaiiTu ykazaHHOe YHCJIO IPOIEHTOB OT JaHHBIX ULCeJI:
1.27.10% ot 700; 6% ot 0,25; 25% ot 80; 33% ot (400:3);

u 0,14.

60% ot 10.

1.28. 5% ot 75; 14% ot (200:7); 50% o1 0,001; 62% ot 8;

99% o1 10 000.

1.29. VeeauuuTs uncio 27 Ha 3% .
1.30. YBeauuuTs uncio 42 Ha 6% .
1.31. YBesuunuts ynucio 0,039 va 13%.
1.32. Veeauunts uncio 0,225 ua 5% .
1.33. YmensmuTh unciao 10 Ha 2% .
1.34. YmenbuTsb uncyao 100 za 22% .
1.35. YmenbmuTs uncyao 0,15 1a 70% .
1.36. Ymenbmuts ynucio 0,132 2a 40% .
CpaBHUTE:

1.37.60% o1 0,43 u 2% ot 15.
1.38.12% or 1024 u 7% o1 1760.
1.39.0,15% ot 24 1 40% ot 0,1.
1.40.70% ot 0,21 0,032% ot 440.

2.
AJITEBPANYECKHUE ITPEOBPA30OBAHUSI.
CTEIIEHH, KOPHH, ®OPMY JIbI
COKPAIIEHHOI'O YMHOKEHHS

YIIpoCcTUTh BEIPAMKEHUA:

a®. a a® a
21. 5 1 a1 22 iy

x*+y? x-y x-y y
2.3. o xry 24. 3 Ty

2.5.(y +10)(y — 2) — 4y(2 - 3y).

2.6. (y + 1)(y + 3) - 2y(1 - 3y).

2.7. (x — 3)(x + 3) — (x2 + 2)% — x(x — 3)°.
2.8. (6 — x)(x + 2) — (x2— 1)2 — x(x + 2) + 3.

x2 +2xy +y?

-y 1(x3 +y3).
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x2_y2 3
—_— . x
(2% —2xy +y?) (

a _+a ) [a
2.11. [\/a2+ac \/a+cj' a+c’

a-c '
2.12. atct2dac (\/E-f-\/z)

2.10. -y?).

BroigenuTs mosHBIN KBagpar:

2.13.x2—4x + 5. 2.14.x2+6x—17.

2.15. x2-3x+1. 2.16. x2+ x + 3.

2.17.2x2+ 8x + 1. 2.18.3x2+ 18x + 11.

2.19.3x2 - 5x—12. 2.20. 5x2 — 3x — 16.
3

AJTEBPAMYECKUE YPABHEHHS.
JUHEUHBIE YPABHEHHSA.
CHCTEMBI JUHEAHBIX YPABHEHHWIT
(METOJI MCKJIIOYEHHS).
KBAJIPATHOE YPABHEHHE

Pemtuts ypaBHEeHUS 1 CUCTEMbI YyPDAaBHEHUI:

3.1.4x—1-=0. 3.2.6x+2=0.

3.3.8 = 0,5x. 3.4.3=0,3x.

3.5.x+4=5(0,2x+0,1).  3.6.2(0,5+0,25x) =7 — x.
2x-3y=1, dx+y=1,

3.7 \x+5y=2. 3.8. 19y _x-0.
0,1x+0,16y =2, 5,2x 0,16y =1,

3.9.10,3y-3,25x = 6. 3.10. 10 95 3,9, - 3.

3.11.x2-5x+6=0. 3.12. x2+x-6=0.

3.13.2x2+x— 3 =0. 3.14. 5% — 2x - 3 =0.

3.15.3x2— 11x — 4 = 0. 3.16.2x%+9x - 5=0.
x-y=1, x+y=2,

8.17. x2-2xy+8=0. 8.18. y?2-2xy+1=0.

2x+y=2, x—y=-1,
3.19. 4x2 —2xy+8y2 +1=5. 3.20. x2 —2xy+6y2 =6.
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4,
KOMIIJIEKCHBIE YHUCJIA
1 JEUCTBUA C HUMHA

Pemuts ypaBHEeHUA:
4.1.x24+9=0. 4.2.x2+4=0.
4.3.x2-4x+5=0. 4.4.x2-6x+13=0.
4.5.x2+2x+2=0. 4.6.x2—-2x+5=0.
47.x3-1=0. 4.8.x3+1=0.
BeruncanTs:
4.9.i+ (2 - 3i). 4.10.2+ (4 ).
4.11.(5+i)— (2 —-i). 4.12. (4 - 2i)— (3 +1i).
4.13.(2-1i)- (4 - 2i). 4.14. (3 +i)- (2 - 3i).
4.15. (0 1 i)-(3+0,5i). 4.16.(0,3-2,7i)- (1 +1i).
2+i

4.17. m 4.18. 2=

2,1-1,8i 3-1,2i
4.19. 71 0.1 4.20. 31

5.

MHOTOYJIEHBI, PA3JIO/KEHHE
HA MHORHUTEJIH.
JEJEHHUE MHOT'OYJIEHOB.
PA3JIOKEHHUE PAITUOHAJIbHBIX
JTPOBEN HA ITPOCTEMIIUE IPOBH

YupocTutsh:

5.1. x(x + 1)2 + 2x — x2.

5.2.(x + 3)(x — 5)2— (x + 1)(1 + x?).

5.3. (x — 1) — (x + 1)3. 5.4. (x + 2)% — (x — 3)3.
5.5.2x—1)*—(x+6)*  5.6.(x—2)*—(3x + 6)*.
HaiiTu KOpHN MEOTO4JIEHOB, PA3JI0KHB X Ha MHOKIITEJIN:
5.7.P(x)=x%—x?>—12x. 5.8.P(x)=x3+x2—17x+ 15.
5.9. P(x)=x*—-3x3+4x. 5.10. P(x)=x*+ x3 —30x2.
5.11. P(x) = —2x* — 6x2 + 8x.

5.12. P(x) = —3x* - 5x2 — 8x.

ITomenauTts c ocTaTKOM:

5.13 x2-2x+5 5.14 x2-3x-1
A3 TP A4 70—
5.15 2x%2 —-4x+1 5.16 3x2 - 3x+5

x+1 x—-3
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x2+x+1 x2-x-1
5.17. AL 5.18. £L.
3x2+x-1 2x24+2x+3
5.19. % 37 5.20. = T
x3+2x2+x+5 x3-8x2+x-1
5.21, THECLLED 5.22, £=oXLXL
x3—4x+2 x3 +2x2 -7
5.23. T 24 - 5.24. T i1
Pasio:xuTh Ha TIpocTeiiie Jpoou:
2x+5 S5x+4
5.25. 5 o 5.26. 25 -
x-1 x+2
527. (7 9x_3 528. 7 4x+3
4x x
5.29. % _br_14' 5.30. 2 _9x-15"
5.31. — 2k 532 — <4

23 +2x2 -8x”

23 +5x2 +6x°

OYHKIIUA, APTYMEHT
N SHAYEHHUE ®YHKIIHUH.
OCHOBHBIE 9JIEMEHTAPHBIE ®YHRIINUH,
nX CBOUCTBA U I'PA®UKHN

BuIuncauTs 3HAUEHNS (PYHKIUH B 3aJaHHLIX TOUKAX:
6.1.y=(x—-3)? - (x+2), x=2.
6.2.y=(2x—-1)3-(x—1), x=0,5.

6.3.y=2%% x="T.

— p4x2-2x :l
6.5. y=e , X 5

6.4.y=5"2 x=5.

6.6. y=e2x°3x x=_1,

6.7.y =logy(x*+1), x=1.

6.8. y = logy(x®+5), x=3.
6.9.y=(x—-4lg(x-1), x=1,1.
6.10.y = (x2 + 2)lg(x + 3), x=1.
6.11. y =1In(1 — 2x + 2¢), x=ce.

6.12. y:ln(1+e—%), x =3e.

6.13. y=sin?x+cos2x, x="1

6
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6.14. y=cos®x—sin2x, ng.
6.15. y=sinx-cosx—tg2x, x:%.

6.16. y=tgx+ctgx—sindx, x="

Z-
6.17. y= 2arcsinx—g, x= g

6.18. y= 0,5arctg2x+%, x :%.

6.19. y= %shx _ch(2x +1), x=0.

6.20. y = 2ch(x — 1) —sh(2x), x=1.
ITocTpouts rpaduky GyHKITUNA:

6.21. y = 2x — 3. 6.22. y =3x + 2.
6.23.2y—x="17. 6.24. 5y + x=8.
6.25.3x - Ty + 21 =0. 6.26. 5y — 4x — 20 =0.
6.27.y=x2-3. 6.28.y=2—x2.
6.29.y=5—x2+ 2x. 6.30.y =x2+4x - 2.
6.31. y=+4x-2. 6.32. y=+/x+6.
6.33. y=—/3-8x. 6.34. y=+/-bx.
6.35. y = 2sinx — 1. 6.36. y = —4cosx.
6.37.y =2+ Inx. 6.38.y=4 —Inx
6.39. y = 5e* - 3. 6.40.y=1-2".
_x-3 _Xx+
6.41. y=ia 6.42. y=""5
2x x+8
A3, y=""". 44, y= .
6 Y=3 x 6 y x

YIIpoCcTUTh 1 HOCTPOUTE rPaAPUKU PYHKITHI:

2
6.45. y-*-3_ =91

2
6.46. :x —4. 1 _x+2.
y x x+2 x
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6.47.

6.48.

6.49.

6.50. y

6.51.

6.52. y

6.53. y

6.54. y

6.55. y

6.56.

6.57.

6.58. y—
6.59. y
6.60. y =

6.61.

6.62.

—ox _1

x+1 x-5
x+6 _x—-6
-16 x-4’

y=1-2 -5

Y= (x+4)

9x2-4 6x2-5x-6
Y="9 3x 3_2x

—X.

x+1 1

x3+x2+x xt-x

y:(ﬁaolﬁj%'
2/x 7)%

(o
S
e R

= : —x2+x.

\/7+1 : +x+3\/§.

Py SN A

T )

2

_[(xP -1 o5)._x-1
y_(x°’5—1+x Tx05 -1

(x2’5+x1’5+ ) 1-x3
x+1 Tabh -1
=91 (83%+1)—-9 9%
25x+2_5—x +52x+1
625 25+ °
y:(2+2x_2—2x),4—4x.
2-2% 242¢) 8+l

Jr+1 Nx-1

~1)-(2% +1)

y:( 2% 42 _zx—z)_(4x
4% +2¥2 41 4% -1

4x

11
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6.63. y = —Inx + Ine + Inx2.
6.64. y = 3Ilnx + Inx2 + Ine + In1.

6.65. ;- Invx —In¥x
In%/x —1n'¥x

+2Inx.

In¥x +1In¥x
6.66. —Inux3.
= lnf In¥x
0, x2
6.67. y— [ 1n(4x) 1g(4x)+2 logy(4 ).
Inx lgx

6.68 In(5x) 1g(5%) , 4 logo(4x1)
B8, y=| e e -

logs- 2
6.69. y=(x 5%° + x1823). 12 4 &,

6.70. y= (x> — xB1°84%) 42 _2x 15,
6.71. y = cos*x + sin*x + 2sin?xcos?x.
6.72. y = sin*x — cos*x — sin%x + cos?x — 2.
6.73. y = sinbx + cos®x + 8sin%xcos?x.
6.74. y = (tgx + ctgx)? — (tgx — ctgx)?.

6.75. y=2cos? (g—%) —sinx +2cosx.

6.76. y=—2cos? % +2sinx +cosx.

6.77. y= —sinx+tg%+cosx-tg%

6.78. y = cosx - [tg(z—g) tg(4 2)}+ctg(§—x)

7.
9JEMEHTBI KOMBUHATOPHKHU

+tgx.

Brrunciants:
7.1.5! 7.2.7! 7.3.12!

! Y
7.4. 201 7.5. 6. 7.6. 10
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8! 15!
7.7. 131" 7.8. 191"
7.10. C{. 7.11. C3,.
7.13. CL. 7.14. C8.
7.16. C). 7.17. C}.
7.19. C}{. 7.20. C3.
VYupocTuTh:
(n+2)!
7.21. (n_l)!‘ 7-22-
(n+1)!
7.23. (n_l)!' 7-24-
- !
7.5, (DS g 0,
(n+1)!+n!
7.27. (n+2)n! M 7.28.

(n—-2)!

(n+1)!"

(n-1)!

n!

7.9. C2.

7.12. C3,.
7.15. CY,.
7.18. C.

(n-1)!-(n+1)!

n!

(n+3)+(n+2)!
(n+4)(n+1)! °

13
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AHAJUTUYECKRAA
I'EOMETPUA

1.
JERAPTOBLBI ITPAMOYTOJIDHBIE
KOOPAUHAT®SI. IIOJITPHBIE
KOOPIHNHATBI HA IIJIOCKOCTH

ITocTpouTts B IpAMOYToJIbLHOU IeKapTOBOH cucTeMe KOOp-
JUHAT TOUKU:

1.1. A2, 1), B(-5,2), C(-1,-2).

1.2. A(-1, 2), B(-3,1), C(-2,1).

1.3. A0, 2), B(2,0), C(-1,0).

1.4.A(3, 0), B(0,-2), C(-5,0).

1.5. A0, 0, 1), B(2,0,0), C(, 2,0).

1.6. A(-1, 0, 0), B(0,-3,0), C(0,0,-2).

1.7. A1, 2,0), B(2,-1,0), C(0,1,-1).

1.8.4A(-2,1,0), B(0,-2,2), C(1,1,0).

1.9.A(-1,2,1), B(1,-2,-2), C(-1, -2, 2).

1.10. A(1, -2, -1), B(-1,2,1), C(1, 2, 3).

ITocTpouTs B OIAPHBIX KOOPAWMHATAX HA IIJIOCKOCTH TOUKU:

1.11. A E), B( E), ( zl)
(2’4 L3) CL3

) o3

| ) )

5 a2 o)
¥

, B 13?”) C(3,2n).

1.12. A , C(3,m).

1.13. A

1.15. A

1.16. A

(
(
114, 4(
(
(

1,11”), B(l,%), c(,0).
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HaiiT; monapHble KOOPAWHATHI TOUEK, 3aJaHHBIX B IeKap-
TOBBIX KOOpAMHATAX:

1.17. A(-2, 2), B(2,-2).

1.18. A(1, 1), B(—3, —-3).

1.19. A(\3.1), B(—/3,1)-

1.20. A(—/3,-1), B(V3,-1).

1.21. A(2, 0), B(-2, 0).

1.22. A(0, -2), B(0, 2).

HaiiTu nexapToBBI KOOPAMHATHI TOUEK, 3aJaHHBIX B IIO-
JSIPHBIX KOOpAMHATAX:

1.23. A(z,g), 3(1,5), C(LE)-

15
1.25. (2,57, B(L5). o[
4(2,%%), B(1,57), cf1,4
711) ( 771) ( 771:)
1.26. A(1,7%), B(2,7%), ¢(3, 7"
6 (1,6 2, 7). c(3,T
1.27. A(2, 5“) 3(1 3£) C(3,2n).

> 2

1.28. A(1,%), B(1,%), C(1,0).

Haiit; 1 m306pa3uTh B IeKaPTOBBIX U MOJAPHBIX KOOPIU-
HaTax TOUKU, CAMMETPUYHBIe TaHHbIM, OTHOCUTEILHO ocu OX,
oTHOCUTENbHO ocu Oy (HOJAPHASA OCh COBIALAET C IIOJIOMKI-
TeJabHBIM JyuoM Ox):

1.29. A(-2, 2), B(2,-2).

1.30. A(1, 1), B(—3, —-3).

1.31. A(\3.1), B(—/3,1)-

1.32. A(—/3,-1), B(+/3,-1).

1.33. A(2, 0), B(-2,0).

1.34. A(0, —-2), B(0, 2).

Haiit; u n300pa3uTh TOUKHU, CUMMETPUYHbIE KOOPAUHAT-
HBIM IIJIOCKOCTAM JJIA 3aJaHHBIX TOUEK:

1.35. A(0, 0, 1), B(2,0,0), C(, 2, 0).

1.36. A(-1, 0, 0), B(0,-3,0), C(0,0,-2).
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1.37. A(1, 2, 0), B(2,-1,0), C(0,1,-1).
1.38. A(-2, 1, 0), B(0,-2,2), C(1,1,0).
1.39.A(-1, 2, 1), B(1,-2,-2), C(-1,-2, 2).
1.40. A(1, -2, -1), B(-1,2,1), C(1, 2, 3).
1.41. A(1, 2, -1), B(1,-2,2), C(-1,2, 2).
1.42. A(3, 1, -2), B(3,-2,2), C(-1,-2,-3).

2.
MMPAMASA HA IIJIOCKOCTH
OmpenennTb, JeKaT JIU Ha JAHHOM MPAMON yKasaHHbIE
TOUKU:
21.y=3x-1, A(1,2), B(0,1).
22.y=-2x+3, A(1,0), B(1,-1).

2.3. y—2=%(x—1), A(0,1), B(2,1).
24.y+1=3(x-1), A1, -1), B(0, -4).

2.5. yT_lsz” A(1,0), B(-1,1).

2.6. yT—z:qu A2,2), B(L2).

2.7. 2x-3y+1=0, A(%,l), B(—%, 0)-

2.8. 3x+2y-2-0, A(0,1), B(é ;)

2.9. _"2 g 1, A(1,1), B(-2,0).

2.10. —+ _1 A(3,2), B(0,-2).

HaI/ITI/I BTOpy10 KOODJUHATY TOUKM, JieKalllell Ha JaHHOU
IPAMOIL:
211.y=2x+2, A(x,3), B(-1,y).
212.y=-x+2, A(x,-2), B(3,y).
2.13.3x-2y+1=0, A(x,1), B(1,y).
2,14.2x+3y—-1=0, A(x,1), B(2,y).
2

2.15. L2 = 221 A, BE.y).
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2.16. yT”:x_—;z A(x,-2), B(-1,y).

2.17. —+ 1—1 A(x,-1), B(2,y).

2.18. —+ —1 A(x,-1), B(2,y).

219.x= 3, A(x, 2), B(3,y).

2.20.y=-2, A(x,-2), B(3,y).

CocTaBUThH ypaBHEHUE U MOCTPOUTH IPAMYIO, 3HASA YIJIO-
BOIT KoadduIiieHT k 1 OTpe3oK b, oTceKaeMsbIii eio Ha ocu Oy:

1
k=—1, b=1. __ -
2.21. k=" 2.22. k=-/3, b=2.
__1 _
2.23. k=-1, b=-2. 2.24. k——ﬁ, b=-1.
2.25. k=0, b=-1. 2.26.k=-1, b=0.

ITocTpouTs IpAMYI0 U HaUTH yIJa0BoM KoadduiueHt k u
OTpe3OK b, oTceKaeMblIil efo Ha ocu Oy:

2.27.2x-3y+1=0. 2.28.3x+2y—1=0.
L y_ £ Y _
2.29. +3 1. 2.30. 5+ 5 1.
-1_x+1 y+1 x-1
2.31. Vo= =10 2.32. Y5 = %02
2.33.x—2=0. 234.y+1=0.

CocTaBuTh ypaBHEHUE IPAMOM, IIPOXOA AL uepes 3a aH-
HYIO TOUKY, 3Hasd ee YIJI0BOi KoaduiueHr k:
2.35.M(1, 3), k=-1. 2.36. M(-1,-3), k=1.

2.37. M(-1,2), k=+/3.  2.38. M(1,2), k=—L.
J3
2.39. M(1,-2), £k=0. 2.40. M(3, 1), k= oo.
CocTaBuUTh ypaBHEHUE IPAMOI, IIPOXOA AL uepes 3a aH-
HYIO TOUKY Hapa.TIJIeJIbHO JTaHHOU MPAMOIM:
2.41. M(1,3), —2+§ 1. 2.42. M(-1,2), —+ =1.
2.43.M(2,1), x—3=0. 2.44.M(-2,1), y+ =0.

2.45. M(1, 3), 2x—3y+1=0.
2.46. M(-1,-2), 3x+2y—-1=0.



18 CBOPHUK 3AIAY 1 TUIIOBHIX PACYETOB II0 BBICIIE MATEMATHUKE

CocTaBuUTh ypaBHEHUE IIPAMOI, IPOXOAAIIel uepes 3agaH-

HYIO TOUKY nepneH;meﬂﬂpHo TaHHOU IIPAMOIL:
x, Y _

2.47. M(1,3), 2 +¥ 3=1. 248 M(-1,2), S+=5=1.

249.M(2,1), x—-3=0. 2.50.M(-2,1), y+1=0.

2.51.M(1,3), 2x—-3y+1=0.

2,52, M(-1,-2), 3x+2y—-1=0.

CocTaBUTH ypaBHEHNE U IIOCTPOUTDH IPAMYIO, ITPOXOASAIITYIO
uepes ABe 3alaHHbIe TOUKU, ¥ HANTH ee YIJI0BOH KO HUITMEHT:

2.53. A(-1, 3), B(0, 2). 2.54.A(1, -3), B(0,1).

2.55. A(1, -2), B(2,0). 2.56. A(-1, 3), B(2,0).

2.57.A(1, 1), B(1, -3). 2.58. A(—-1,-1), B(2,-1).

CocTaBUTH ypaBHEHUE U IIOCTPOUTH IPAMYIO, 3HAA OTPE3-
KU, OTCEKaeMblIe €10 Ha 0CAX KOOPAWHAT, HAWTU YTJIOBOH KO-
s pUIMeHT IPAMOIL:

2.59.a=1, b=-2. 2.60.a=2, b=-1.
2.61.a=0, b=2. 2.62.a=-2, b=0.
2.63.a=x, b=-1. 2.64.a=1, b=o.

HaiiT; Touku nepeceueHns JAHHOU IPAMO¥ ¢ KOOPAWHAT-
HBIMHU OCSIMU:

2.65.2x -3y +1=0. 2.66.3x+2y—-1=0.
Yy _ X
2.67. _2+3 1. 2.68. 3+ 2 =1.
y-1 x+1 y+1_x-1
2.69. T g 2.70. 5 =5

HaiiTu TOUKY lepeceYeHN A JAHHBIX IPAMBIX:
271.3y—4x—-1=0, 3x+4y—18=0.
272.2x-3y—6=0, 4x-6y—-5=0.
273.y=2x-1, y=—x+2.
274.y=-2x+1, y=x—2

x .,
2.75. T4¥=1, 2+ 5=1.
276.x+2y-1=0, 2x+4y—2=0.

2.77. y=2x-4, §+ =1.

i
_ox-4, X 4Y_
2.78. y=2x-4, S+ ¥-1.
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Haiitu yron Mesxy JaHHBIME IPAMBIMI:
279.5x-y+7=0, 3x+2y=0.
2.80.3x—-2y+7=0, 2x+3y—3=0.
281.x-2y—-4=0, 2x—-4y+3=0.
2.82.3x+2y—-1=0, 5x—2y+3=0.
283.y=3x+5, y=—-2x+ 1.

2.84. y=+/3x, y=—/3x.
285.y=x-1, y=0.
286.y=-x+1, y=0.

2.87. y=3x-2, x=2.

2.88. y=—/3x+1, x=-1.

3.
KPHBBIE BTOPOTI'O IIOPAJKA

OmnpefennuTs, JeKaT JIU yKasaHHbIE TOUKM HA JAHHBIX
KPHUBBIX:

3.1.9x% + 5y — 45 =0, M(1, -3).

3.2.8x2 + by? — T7=0, M(-2, 3).

3.3.x2+y%—-26x+ 30y + 313 =0, M(13,-6).

3.4. x% +y2 - 10x — 14y — 151 =0, M(-3, 1).

3.5.16x%2—9y2 =144, M(-3,75, 3).

3.6. 16x2 — 9y2 = —144, M(2, 5).

3.7.y2 = 4x -8, M(3,-2).

3.8.x2=Ty+ 2, M4, 2).

IToCTPOUTE OKPYKHOCTD, ONIPEIEIUTh, KAK PACIIONOKEHDI
OTHOCHUTEJIHbHO Hee YKa3aHHbIe TOUKMN:

3.9. x2 + y2 — 4x + 6y = 0, M(4, 0).

3.10. x2 + y2 + 2x — 2y — T =0, M(O0, 3).

3.11.x2+y2—x+2y—1=0, M(1,5, 1).

3.12.x2+ y2 + 3x — 5y — 0,5 =0, M(, 2).

3.13.2x% + 22 — 3x — 5y + 3 =0, M(1, 2).

3.14. 2x2 + 22 — 5x + 5y + 3=0, M(1, 1).

3.15.0,5x%2+ 0,5y + 2,5x — 3,5y + 1,3 =0, M(0, 0).

3.16.1,2x2 + 1,252 — 3,6x + 4,8y - T=0, M(1, 1).

IToCTPOUTE BILINIIC, ONpefenTh, KAK PACIIOIOMKEHbl OT-
HOCHUTEJIBHO Her2o VKasaHHBIE TOUKH:

3.17. R+ 9 =1, M(0,-3).

3.18.9x% + 2552 = 1, M(3, 0).
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3.19. x2 + 252 = 25,
3.20. 25x2 + y2 = 25,
3.21. 8x2 + 5y% =77,
3.22. 8x% + By? =TT,
3.23. 8x2 + by? =77,
3.24. 8x% + By? = 77,

M(2,1).
M(0, 2).
M(-2, 3).
M(2, -3).
M(-2, 4).
M(-2, 2).

ITocTpouts rumnep60y, ONpPEeaeuTh, IPUHALIEKAT JU el

YKa3aHHBbIE€ TOUKM:

2 2
3.25. X Y _1, M(@3,0).

9 4

2
3.26. £ _y2=1, M(0,1).

16

3.27. x2 - 25y2 = 25, M(1, 1).
3.28. 25x% — y2 = —25, M(-1, 0).

3.29. 4x2—9y? =1, M(o,l).

3

3.30. 9x2 —4y? =1, M(O,%).
3.31. 5x% — Ty? =70, M(6, 0).

3.32. Tx2 -b5y% =-35,

M(</5,0).

HOC’I‘pOI/ITL Hapaﬁoﬂy, OIIpeneJInThb, IIPUHALJIEXaT JIN ei

YKa3aHHBbI€ TOUKHM:

3.33.y2=4x -8, M(1, -2).

3.34.y2=6—3x, M(2,0).

3.35.y2 =4 — 4x, M(2, 4).

3.36. 52 =6 + 2x, M(5, —4).

3.37.x2 =2y — 4, M(-2, 4).

3.38.x2=3y + 6, M(-3, 1).

3.39. x2 = 4 — 4y, M(-4, 3).

3.40. x2 = 6 — 3y, M(3, 1).

VCTaHOBUTH, KaKue KPUBbIe (AU YaCTH KPUBBIX ) OTIpe/ie-
JIAIOTCA JAHHBIMY YPABHEHUAMHU, ¥ IOCTPOUTD WX :

3.41. x>+ y?-10x+ 8y =0.

3.42.x2+y?2-8x—4y—5=0.

3.43. y=-3-v21-4x-x2.

3.44. x=-5+./40-6y—y?.

3.45.5x%2+9y% - 30x + 18y + 9 =0.

3.46.4x%+3y?-8x+ 12y —32=0.
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3.47. y= 1—%\/—6x—x2.

3.48. x:—5+§«/8+2y—y2.

3.49. 16x2 — 9y% — 64x — 54y — 161 = 0.
3.50. 9x2 — 16y2 + 90x + 32y — 367 = 0.

3.51. y= 7—%\/x2 “6x+13.
3.52. x=5—%/y2+4y—12.

3.53.y=4x2-8x+ 1. 3.54. x =2y - 12y + 14.
3.55. y=3-4Jx-1. 3.56. x=-4+3./y+5.

x? y x?_y*_
3.57. 7 g =0. 3.58. 7—§_0.
3.59. x2 =4, 3.60.y2=09.
3.61.x2=0. 3.62.y2=0.
3.63. x2 + 2y% = —4. 3.64. x2 - 2y% =4,
HaiiT TouKu mepeceueHUs NaHHOU KPUBON WM IIPAMOIL,

IIOCTPOUTH I'paduK:
3.65.x2+1y2—2x+4y+1=0, y=x—1.
3.66.x2+1y2+2x—-4y+1=0, y=—x—1.

3.67. X2 4 Y° _1, 8x-2y-20-0.

3.68. X2 Y _1, x+6y-20-0.
2

3.69. £ Y _1 5x-6y-16=0.

2
3.70. £ _Y__1, 13x-10y-48=0.

3.71.x2=4y, x+y—-3=0.
3.72. y>=-9x, 3x+4y—12=0.
HaiiTu TOuKM IIepecedyeHNA JAHHBIX KPUBBLIX, TOCTPOUTH
rpaduk:
3.81.x2+9y2—45=0, X2+ 9y2 — 6x — 27 =0.
2

1 X2y _
3.82. 20 5_1, 12 3 1.
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3.83.
3.84.
3.85.
3.86.

x? v _ 2 _
100 t2g5 1 ¥ = 24x

Tx-y+12=0, x2+y2-4x-2y—-20=0.
22y e

20 5 - 1, y° =3x.

y=x2-2x+1, x=y>—-6x+ 7.

4.
OIIPEAEJIUTEJN.
ITPABUJIO KPAMEPA

BuIuncauTh OIpeaeuTe I BTOPOro MOPAAKA:

1 2 -1 2 0 1
4.1. 3 4 4.2. 1 -3 4.3. 9 _g
1 0 x 3 -1 a
4.4. 9 3 4.5. y 2 4.6. 9 bl
BrIuncanThk Onpee/InTe/In TPeThero MoPAaKa:
3 -2 1 1 2 0
s -2 1 3| 48, 0 1 3|
2 0 -2 5 0 -1
2 0 b 2 -1 3
4.9. 1 3 16| 4.10. -2 3 2|
0 -1 10 0O 2 5
2 x O 0 a a
4111 0 3 412.% 0 a
0 -5 y a a 0

BrruuciauThb onpenesnTesn TPETHETO OPAIKA PA3I0MKEH-
€M II0 CTPOKE MJIY CTOJIOIY:

4.13.

1 0 O 2 -1 3
2 2 3. 4.14. -3 0 1
-1 3 1 -4 0
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2 30 2 0 5
415 1 2 1 4161 3 16|
3 2 3 0 -1 7
1 17 -7 1 2 4
a17.[1 13 1} 418.[2 1 -3
1 7 1 3 -4 2
1 1 1 0 a b
419.|% ¥ Z#| 420.[% 0 ¢
x? y? 22 -b -¢ 0
BberuucanTs omrpeneanTe I YeTBEPTOrO MMOPAIKA:
30 0 O 2 -1 3 4
2 2 0 O 0 -1 5 -3
421.|1 3 -1 0 422.0 0 5 -3
-1 5 38 5 0 0 0 2
2 .11 0 2 3 -3 4
0 1 2 -1 21 -1 2
423.3 -1 2 3/ 424.6 2 1 0
3 1 6 1 2 3 0 -5
a b c¢ d a b c¢ d
b a d c d a b c
425.c d a bl 426.lc d a bl
d ¢ b a b ¢ d a

Hoxasatb, 4TO o1

1 17 -7

4.27.
0O 0 O

4.29.

-1 13 1|

penennTesyib paBeH HYJII0, HEe BbIUYNCIIAA

4.30.

4.28.

1 0 4
-2 0 -3
3 0 2
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-2 4 2 2 3 2
4311 21 432 1 2 -1
3 2 3 3 2 3
2 -1 1 0 0 -11 0
0 1 2 -1 3 1 2 -1
433./3 -1 2 3f 434.-9 -1 2 3
2 1 -1 0 -3 1 6 1

Pemuts cucteMy ABYX TUHEHHBIX YPAaBHEHUH ITO IPABUITY
Kpawmepa:

3x-5y=13, 3y—4x=1,
4.35. _ 4.36. _
2x+Ty =81. 3x+4y=18.
2x-3y =6, 2y—x=3,
4.37. 4x—6y=5. 4.38. 2x -4y —4.
2x-3y=0, 3y+x=0,
4.39. 5x+y=0. 4.40. 3x-y=0.

Pemuts cucTeMy Tpex JUHENHBIX YPABHEHUH 10 IPaBUITY
Kpawmepa:

x+2y+z=4, 2x—-4y+92=28,
4.41. 3x-5y+3z=1, 4.49. Tx+3y—-6z=-1,
2x+Ty—2z=8. Tx+9y—9z=>5.
x+y—2z=36, x+y+2z=36,
4.43 x+z-y=13, 4.44 2x-32=-17,
y+z—-x="1. 6x-5z="17.
2x-y+z=-2, 3x—y+2z=5,

4.45. sx+2y+3z=-1, 4.46. 12x-y—-z=2,
x—3y—-2z=3. 4x-2y—-2z=-3.
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5.
BEKTOPHAS AJITEBPA

3aaHbI ITUHLI BEKTOPOB |d|u|b| 1 yron mexxay aumu. Uso-
OpasuTh BEeKTOpP ¢ (Hauaja BCeX BEKTOPOB B OJHOM TOUKE):

5.1.ldl=1, [b|=2, ¢=3, é=d+b.

52Ja:L|w,¢:%§,E=d—a

5.3. ld|=1, |b|=2, o= 2,c=2&+3

5.4. |d|=1, |b], 0=2", ¢=2i—b.

5.5. ld|=1, |b|=2, ¢=
5.6. ld|=1, [b|=2, ¢=

5.7. =1, [bl=2, ¢=2F, ¢=a-25.
5.8. |d|=1, [b]=2, @——%? ¢=2i-b.
HaiiT; KoopagmHATHI BEKTOpa d = TB, ecJiu 3aJJaHbl KOOP-
IuHAaTHI ero Hauasa (A) u koH1a (B):
5.9.A(2,1), B(1, —2).
5.10. A(-3, 2), B(0, 2).
2 3
11. A(-1,-1), B 2
511 4c1-0, 5(Z-F)
5.12. A(1,5, 2,6), B(1, —2).
5.13. A(1, -2, 2), B(2, 3, —1).
5.14. A(-3, -2, 1), B(2, -3, -2).
3 2 3)
A5, A(-2 , Bl£,1,-2].
5.15. A( 2,2,0) (21,-2
5.16. A(0,6, 0, -1,2), B(-0,6,-0,5, 0,25).
M306pa3uTh BEeKTOpa, €CJIU 3aJaHbl UX KOOPAUHATHI. 3a-
IHCATDb PAa3/IOKeHue TaHHBIX BEKTOPOB 110 6asucy i, j,k:
5.17. a= {172}7 5 = {_17 2}' 5.18. a= {17_2}7 5 = {_]-7_2}'

5.19. G={0,3}, 6={2,0}. 5.20. G={0,-2}, b={-3,0}.
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5.21
5.22
5.23
5.24

.d=1{1,1,2}, b={-1,3,2.

.a={1,-1,2}, b={1,-3,1}.

. a={-1,-1,0}, b={-1,0,-1}.
. @={0,1,-1}, b={0,-1,-1}.

3azmaHbl KOOPAUHATEI BeKTOpoB dub. HailiTu Koopauna-
THI BEKTOPA ¢ U BBIYUCJIUTD €ro AJIUHY:

5.25.
5.26.

5.27
5.28
5.29

5.30.
5.31.

5.32

a={1,2}, b={-1,2}, ¢=d+b.
a={1,-2}, b={-1,-2}, ¢=d-b.
.d={0,3}, b={2,0}, ¢=a+2b.

. a={0,-2}, b={-3,0}, ¢=2d+b.
.d={1,1,2}, b={-1,3,2}, ¢ =—a—b.
a={1,-1,2}, b={1,-3,1}, ¢ =b-2d.
a={-1,-1,0}, b={-1,0,-1}, ¢=d—2b.
.a={0,1,-1}, b={0,-1,-1}, ¢=2d-b.

3amaHbl KOOPAMHATEI HAYaIa BeKTopa AB U ero Koopau-
HaThl. HaiiTy KooOpAmHATEI KOHI[A BEKTOpA:

5.33.
5.34.

5.35.

5.36.
5.37.
5.38.

5.39.

5.40.

A(2,1), AB={-1,0}.
A(-2,2), AB={0,2}.
-5 {21

A(0,-1), AB={2 Ll

©-v, 4B=(2.}]
A(1,0), AB={0,75,0,3}.
A(-2,1,3), AB={-1,0,2}.
A(2,-1,-1), AB={1,-2,0}.

1 _21) 4121 _1
A(ﬁ’ 5’2)’ AB {3’4’ 3}'
A(0,2,1,0,25), AB={0,7,0,3,0,8).

3aaHbI KOOPAUHATHI BEPIITUH TpeyroabHuKa. HatiTi Koop-

IUHATEI
5.41
5.42
5.43
5.44
5.45
5.46

TOUEK IIepeceueHns CTOPOH 1 MeANAaH TPEeyroJbHUKA:
LA(2,1), B(-3,2), C(2,0).

.A(-2,1), B(3,2), C(0,3).

.A(0,0,0), B(1,2,2), C(-1,1,2).

.A(-2,1,1), B(,0,0), C(3,-2,1).

JA(2,-3,2), B(1,-2,1), C(3,5,4).

.A(3,0,3), B(1,1,2), C-1,2,1).

3azaHbI TPU BEPIIIMHEI IapaJiiesorpamMma. Haiitu koopau-
HATBI YeTBEPTOH BePIITNHBI U TOUKHU IIepeceue s JUaroHaje:

5.47
5.48

.A(0,0), B(1,2), C(-3,2).
.A(4, 1), B(0,0), D(1,0).
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5.49. A(1, 3), B(2,5), C(-4,1).

5.50. B(-3, 2), C(0, 2), D(5,0).

5.51. A0, 0,0), B(-3,2,1), C(2, 3, 5).

5.52. B(0, 0, 0), C(0,-2,3), D(-2,1,1).
HaiiTu cKaIapHOe IPOU3BefeHIe BEKTOPOB d 1 b:

5.53. |d|=1, |b|=3, (ng. 5.54. |d|=2, |b|=3, (p:%,
5.55. |d|=2, [b|=2, 9=—7. 5.56.|al-1, 5|=5, (p:%“_
5.57. |d|=3, [b|=1, =0.  5.58.|d|=2, [5|=3, o=
5.59. |d|=5, [b|-2, 0=5F.  5.60. |d|=3, b2, o=-2T.

HailiTu ckansapHOe Hmpous3BeJeHNe BEeKTOPOB a4 U b , ecau
|B|=2, |g|=8, yrox mesxay BekTOpPaMHU pU{ paBeH g:

5.61. G=p+q, b=p—q.

5.62. a=b=2p+q.

5.63. a=2p-3

5.64. a=3p-2

5.65. i=1p+lg, b=p+iq.

- 1. 1 _ a_la
5.66.a—5p 2q,b—3p 3

HaiiTu ckansgpHOe Tpon3BeieHNEe BEKTOPOB a4 ub:
5.67. a={2,1}, b={-1,3}.

5.68. 4 ={0,-3}, b={3,1}.

5.69. a={-1,2,1}, b={2,0,2}.

5.70. a={2,-2,1}, b={1,2,2}.

5.71. 4 ={2,3,7}, b={-2,1,1}.

5.72. G=1{1,-3,5), b=1{2,1,1).

5.73. G =13 l}, ”:{_l _l}.

a {3, 2,5 b 372’ 2
~_[ 1 p=l1 1 _1

5.74. a—{ 4,2,1}, b {1,3, 5}-

BBIHCHI/ITI:, ABJIAIOTCA JIX OPTOTOHAJIBHBIMU BEKTOPAa an 5:
5.75. a={3,1}, b={-1,3}.
5.76. a={0,2}, b ={-2,0}.
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5.77. i={1,3,2}, b={-3,1,0}.

5.78. a={2,1,-1}, b={1,0,2}.

5.79. a={1,-2,1}, b={2,1,3}.

5.80. d={-2,1,2}, b={2,3,2}.

5.81. a={-2,1,3}, b={2,1,1}.

5.82. G={3,1,-2}, b={3,1,5}.
HaiiTu yroa MexxAy BEKTOpaMu 4 ub:
5.83. a=1{2,2}, b={3,0).

5.84. a={-1,1}, 134: {2,0}.

5.85. a={0,-2}, b={1,/3}.

5.86. d=1{-2, 2{} ={1,-/3}.
5.87. a=1{2,-1,2}, b={-4,2,-4}.
5.88. d={1,/3,-/3}, b={1/3,3,-3}.

5.89. i ={0,1,1}, b={1,1,0}.

5.90. G ={-2,0,2}, b={0,2,-2}.

5.91. g={2,-4,4}, b={-3,2,6}.

5.92. G={3,1,-1}, b={-1,3,2}.

BrisgcHUTD, ABASETCA JIU MPIMOYTOJBHBIM TPEYTOJIbHUK
ABC:

5.93. A0, 0), B(3, 3), C(-4, 4).

5.94. A(-1, -2), B(2,1), C4, -1).

5.95. A(-3, 5, 6), B(1,-5,7), C(8,-3,-1).

5.96. A1, -5, 7), B(8,-3,-1), C4,7,-2).

5.97. A2, -3, 2), B(1,-2,1), C(3,5,4).

5.98.4(3,0,3), B(1,1,2), C(-1, 2,1).

HaiiTy Moy 1b BEKTOPHOTO IPOM3BEIEHIA BEKTOPOB d U b:

5.101. |d|=2, |p|=2, @:g.

5.102. |(i|:1, |5|:5, (p_

5.103. |d|=3, |b|=1, ¢=
5.104. |d|=2, |b|=3, ¢
¢

o[f wlg

5.105. |d|=5, |b|=2,

5.106. |d|=3, |p|=2, o=
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HaiiTu mtomaab napajiesorpaMma, TIOCTPOEHHOTO Ha BEK-
Topax aub, ecau |p|=2, |¢|=38, yroa mexxay BeKTopamMu p u G

eH uz
paBeH G- )

5.107. a=p+q, b=p—q

5.108. a=b=2p+q.

5.109. a =2p-3q, b=p-2q.

5.110. ¢=3p-2¢, b=p+qg.
i-tp:lc p-pils

5.111.a—3p 50> b p+yq
1. 1. 7 o 1.

5.112.a—5p 2q,b—é}p 34

HaiiTu BekTOpHOE IIpou3BeleHNe BEKTOPOB dub. Y6e-
AWUTHCH, UTO BEKTOD ¢ =[d,b] opToroHaieH BeKTOpaM d u b:

5.113. a={2,1}, b={-1,3}.

5.114. G ={0,-3}, b={3,1}.

5.115. a={-1,2,1}, b={2,0,2}.

5.116. 4 ={2,-2,1}, b={1,2,2}.

5.117. 4 ={2,3,7}, b={-2,1,1}.

5.118. a ={1,-3,5}, b={2,1,1}.

) - 1
5119. g=l3 o 1l p_[ 1, 1]
. {3’ 2’5}’ b { 32 2}

S (1 1.1
5.120. G - { 21} b= { 1 5}
OnpenennTs, KOJIMHEAPHBI JIU JaHHbIE BeKTOopa:
5.121. G ={1,2}, b ={-2,4}.
5.122. G={-1,3), b={-2,6}

5.123. i={2,1}, b={2,2).
5.124. ={-1,3}, b={-2,3}.
5.125. ={1,-1,2}, b={2,-2,4}.
5.126. a:{1 ~1,2}, b={2,~-1,1}.

5.127. a={-1,1,-2}, b={2,-1,1}.

5.128. a_{ 1,1,-2}, b={1,-1,2}.

IIpoBepuTs, ABIAETC JIU YeTHIPeXyroJabHUK ABCD mapas-
JIeJIOIPpaMMOM, M BBIYMCJINTD €I'0 IIJIoIIaab:

5.129. A(0, 0), B(0, 4), C(4,8), D(4, 4).

5.130. A(-1, -4), B(-1,1), C(2,-2), D(2,-7).
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5.131. A(-2, 1), B(-4,6), C(1,7), D(3,2).
5.132. A(-2, -3), B(0,2), C(3,5), D(1,0).
5.133.A(0, 0, 0), B(-1,2,1), C(1,2,3), D(Z,0,2).
5.134. A(0, 0, 0), B(2,-2,1), C(3,0,3), D(,2,2).
5.135. A(1, -2, -3), B(3,1,4), C({1,2,5), D(-1,-1,-2).
5.136.A(2, 2, -1), B(3,-1,4), C(5,0,5), D(4,3,0).
Breruncauts miomans Tpeyroabauka ABC:

5.137. A(0, 0), B(3, 3), C(-4,4).

5.138. A(-1, -2), B(2,1), C(4,-1).

5.139. A(-3, 5, 6), B(1,-5,7), C(@8,-3,-1).

5.140. A(1, -5, 7), B(8,-3,-1), C(4,7,-2).

5.141. A(2, -3, 2), B(1,-2,1), C(3, 5, 4).

5.142. A(3, 0, 3), B(1,1,2), C(1, 2, 1).

5.143. A(1, 2, 0), B(3,0,-3), C(5, 2, 6).

5.144. A(1, -1, 2), B(5,-6,2), C(1, 3, -1).

BrerunceanTs cMeraHHOe IPOou3BefeHe BEKTOPOB d, b,c:
5.145. G ={2,0,0}, b={3,2,-1}, ¢={1,-1,3}.

5.146. G ={0,-3,0}, b={2,4,-1}, ¢={-1,-2,3}.

5.147. a={2,3,1}, b={1,2,-1}, ¢={2,-1,2}.

5.148. d:{z,—1,§}, 5:{%,2,—1 , é={2,-1,5).

5.149. 4 ={-1,2,1}, b={2,0,2}, ¢={1,2,3}.

5.150. g ={-1,1,-2}, b={1,-1,2}, ¢ ={2,-2,4}.
BrerunceauTh 06beM mapaJiiesienuinesa, IIOCTPOSHHOTO Ha

BEKTOpax q, b,é:

5.151. a={1,1,1}, b={4,3,0}, ¢ ={1,0,3}.
5.152. a={2,-1,-2}, b={3,2,1}, ¢={1,-2,9).
5.153. a={1,-5,0}, b={3,2,1}, ¢={1,-1,3}.
5.154. ={1,1,0}, b={-7,2,-1}, ¢={1,4,3).

BreruncauTts 06beM TeTpasapa ¢ BepIIMHAMY B 3aJaHHBIX

TOYKax:

5.155.A(1, -1, 2), B(2,1,2), C{1,1,4), D(®,-3,8).

5.156. A(2, —4, —3), B(5, -6, 0), C(-1, 3, -3), D(~10, -8, 7).
5.157. A(-3, -5, 6), B(2, 1, —4), C(0, -3, -1), D(-5, 2, —8).
5.158. A(-2, -1, -1), B(0, 3, 2), C(3, 1, -4), D(-4, 7, 3).
OnpeneanTs, JeKAaT JIU JaHHBIE TOUKH B OAHOI ILJIOCKOCTH:
5.159. A(1, -2, -3), B(3, 1,4), C(1, 2, 5), D(-1, -1, -2).
5.160.A(2, 2, -1), B(3,-1,4), C(5,0,5), D4, 3, 0).
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5.161. A(1, 2, 2), B(2,2,2), C(1,1,1), D(1,1,2).

5.162. A(2, 3,1), B(1,-1,7), C(5,5,5), D1, -6, 0).

5.163.A(2, -3, 2), B(1,-2,1), C(3, 5, 4).

5.164.A(3,0,3), B(1,1,2), C(-1,2,1).

OmnpenennTb, ABIAETCS TPOHKa BEKTOPOB a,b,¢ paBoi
WJIV JIEBOM:

5.165. d={1,1,1}, b ={4,-1,0}, ¢ ={1,0,0}.

5.166. a ={1,0,0}, b={0,3,0}, ¢={1,0,3}.

5.167. a={2,-2,1}, b={1,2,-1}, ¢={2,1,2}.

5.168. 4 ={1,3,1}, b={0,2,0}, ¢ ={2,-1,2}.

6.
IIJIOCROCTD
B ITPOCTPAHCTBE

OnpeznennTs, KaKye yPaBHEHUSA 38Jai0T IJIOCKOCTH B IIPO-
CTPAHCTBE COOTBETCTBYIOIIUX MTEPEMEHHBIX

6.1.3x+4y+522-1=0. 6.2.x—2y=0.

6.3.2t+xu+x+99=0. 64.2x—2y—-2z+w=0.

6.5. x2=4. 6.6.y2=0.
6.7.2-2y+x=0. 6.8. z =2x — 3y.
6.9.u=t+3u-vo. 6.10. w = 2x.

3anucaTh ypaBHEHMeE IIJIOCKOCTH, IPOXOAAIIelH uepes fTaH-
HYIO TOUKY II€PIeHINKYIAPHO HOPMATbHOMY BeKTOPY N:

6.11. M,(1,2,0), N ={-3,2,1}.

6.12. M,(0,0,0), N={-1,3,-2}.

6.13. My(-2,1,1), N ={3,-1,-1}.

6.14. M,(3,-2,-1), N ={-1,2,-3}.

6.15. M,(3,-2,3), N ={1,0,0}.

6.16. M,(2,0,-1), N ={0,1,0}.

HaiiT; HopMaJIbHBIN BEKTOP U KaKyI0-JIN00 TOUKY JaHHOMK
ILJIOCKOCTH:

6.17.2x+3y—-z+1=0. 6.18.x—2y+z-3=0.

6.19. x — 2y =0. 6.20.z + 3x=0.

6.21. x = 2. 6.22. y=-3.

3anucaTh ypaBHEHUE IIJIOCKOCTH, IPOXOAIIeli uepes Tou-
Ky My(1, 2, 3) mapaniesbHO JaHHOM IIJIOCKOCTH:

6.23.2x+3y—-z+1=0. 6.24.2x+y+5z-3=0.

6.25. 3x + 5y = 0. 6.26. 2x — 3z =0.

6.27.y=-2. 6.28. z=-3.



32 CBOPHUK 3AIAY 1 TUIIOBHIX PACYETOB II0 BBICIIE MATEMATHUKE

IInockocTs oTCEKaeT Ha KOOPAMHATHBLIX OCAX OTPE3KU d,
b, c. BanucaTh ypaBHEeHME 9TOH IJIOCKOCTH U IIpeodpasoBaTh
ero K obI1eMy BUIY:

6.29.a=1, b=2, c=3.

6.30.a=-1, b=3, c=-2.

6.31l.a=-3, b=2, c=oo.

6.32.a=-1, b=w, ¢c=3.

6.33.c=2, b=w, a=oo.

6.34.b=-1, a=wo, ¢c=0.

OnpenennThb, KaKue OTPe3KU OTCeKaeT Ha KOOPAMHATHBIX
0OCsIX TaHHAS IIJIOCKOCTb:

6.35.2x+3y—2+6=0. 6.36.x—-3y+42—-12=0.

6.37.2=2-3y + x. 6.38.2=2x -3y + 2.
6.39.2x+3y—-1=0. 6.40.2y -3z +1=0.
6.41.x—-3=0. 6.42.z+2=0.

1

HatiTu 06beM TeTpasgpa V ==8S o, 00pa30BaHHOTO KOOP-

3

JUHATHBIMY ILJIOCKOCTAMY U 3aSaHHOM IIJIOCKOCTHIO:

6.43.2x+3y—2+6=0. 6.44.x—3y+4z—12=0.

6.45. —x+2y+z+3=0. 646.2x—-y+3z+1=0.

6.47. M,(-2,1,1), N ={3,1,-1}.

6.48. M(3,-2,-1), N={-1,2,3}.

M306pasuTh MIOCKOCTD, 3afaHHYIO ypDaBHEHUEM

6.49. T+ 5+2=1. 6.50. T+5+= =1.

651.x=3,y=-1,y=2. 652.x=-2,2=2,z=-2.

6.53.x—-y=0, y=2x. 654.x+y=0, y=—2x.

6.55.z=2x, z=-2y. 6.56.z2=-x, z=y.

6.57.x—y+2=0. 6.58.z+x—-1=0.

Haiitu ypaBHeHMe IIJIOCKOCTH, IIPOXOAAIIell uepes TPu 3a-
ITaHHbIe TOUKHU, OIPEIEINTh, KaKHe OTPE3KU OHA OTCEKaeT Ha
KOOPAWHATHBIX OCAX:

6.59. M,(2, 3, 2), M,(1,0,0), M40, -2,0).

6.60. M (0, 0, -3), M,(3,1,-1), M40, 2, 0).

6.61. M (0,0, 2), M,(-1,1,1), Ms?2,1,1).

6.62. M,(3, 1, 2), My(1,0,0), My2,1, 2).

6.63. M (1, -1, 2), M,0,1,-3), Ms(-1, 2, 0).

6.64. M,(0, 1, -2), M,(-1,3,2), Ms(-1, -1, 0).
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HaiiTu ypaBHEeHME IIJIOCKOCTH, ITPOXOAAIIEH Uepes JaHHYIO
TOUKY IIapaJjjieJIbHO ABYM HEKOJIJIMHEeapHBIM BEKTOpaM:

6.65. M,(0,0,0), a={1,2,-1}, b={1,0,1}.

6.66. M,(0,0,0), a={0,1,2}, b={3,-1,1}.

6.67. M,(1,2,-1), d={2,1,3}, b={0,0,2}.

6.68. M,(0,-2,3), d={-1,3,1}, b={1,0,0}.

6.69. M,(2,1,3), a={3,0,0}, b={0,2,0}.

6.70. M,(1,-1,2), a={0,-1,0}, b={1,0,0}.

7.
MPSAMAS B IPOCTPAHCTBE

HaiiTn kaHOHMYECKUe YPaBHEHUSA IIPAMOM, IPOXOAAIIeH
yepes3 3aJaHHYIO TOUKY IIapaJijieJIbHO HAallPaBJIAIOIIEMY BeK-
TOPY P. IIpeo6GpasoBaTh 9TU YpaBHEHUA K 00II[eMY BULY:

7.1. My(2,1,3), P={-4,5,6).

7.2. My(-1,2,-1), P={2,-3,5}.

7.3. M,(0,1,2), P={1,-2,0}.

7.4. M,y(2,0,1), P={0,-2,3}.

7.5. M,(0,1,0), P={0,3,0}.

7.6. My(-5,1,3), P={0,0,2}.

7.7. Mo(l 0,—1), P= {—l,o, l}.

273 273
111) 3 1 1
8. My(-1,L L) p_lol 1t
78 0( 5’3’2) {04 3}

HaiiTu xaHOHNYeCKYe YPaBHEHUA IPAMOM, IPOXOAAIIe
uepes ABe 3aJJaHHBIE TOUKU:

7.9. M(2, 3, 2), M1, 0, 0).

7.10. M,(0, 0, -3), M3, 1, -1).

7.11. M,(0, 0, 2), My(-1,1,1).

7.12. M,(3, 1, 2), M,(1, 0, 0).

7.13. M(1, -1, 2), M40, 1, -3).

7.14. M,(0, 1, -2), My(-1, 3, 2).

HaiiTu Kakyo-1100 TOUKY, JeKAIIYI0 Ha JaHHOM IPAMOM:

7.15. /*=3=0, 7.16. 1Y71=0
y+5=0. 2-3-0.
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x-5=0, x—-2y+1=0,
717 1y 4 22-1=0. 7181, 2-0.
x-2y+1=0, 2x+2z-3=0,
7.19. _ . _
y—2z-2=0. x—-2y=0.
2x-3y+2z-1=0, x—-2y+2z+1=0,
721135 42y -2:45-0. “\2x+y-2-3-=0.

Haiitu Kakoii-in60 BeKTOP, HePIEeHAUKYIAPHBINA IBYM
3aJaHHBIM:

7.23. 4={0,0,1}, b={1,2,3}.

7.24. ={1,0,0}, b={-3,2,-1}.

7.25. a={1,0,-1}, b={1,-3,2}.

7.26. d={3,-4,1}, b ={0,-3,0}.

7.27. i=1{3,-2,7}, b={7,12,-5}.

7.28. 4 ={-3,5,11}, b ={-3,7,5}.

ol o 4l pf; 1
7.29.a—{2,3, 1}, b {1, 3,5}.

730 a={1-11}, 5-(-13-3).

3

IIpuBecTy K KaHOHUYECKOM (popMme 00Iue ypaBHEHUA
IpAMOIL:

2x-3y—-2z+6=0, 6x-5y+3z+8=0,
7.31. 32.

x—-3y+2+3=0. 6x+5y—4z+4=0.

3x+3y+2-1=0, 3x+4y+32+1=0,
7.33. 195 _3y-2:46-0. \2x-4y—-22+4-0.

2x+3y—-2z+6=0, x-3y+z+2=0,
735 1y _3y+2+3=0. 36. 113y +22414=0.

3anucaTh B IapaMeTpUuecKoii (popMe JaHHBIE KAHOHUYe-
CKUe YPaBHEHUA:

x-2_y+3_2-1 7.38 x+1_y—2:z+4.

7.37. T7E=Y00 2200 738 TS VS- 2T

x+2 Yy-3 _ 2z+2 x-1_y+2_z
7.39. TEE_UTE_ A2 g g0 XAVEIE2
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z2-3

742, X Y1 242

£:E: =
741 5=4="" 42, S =Vm 208

IIpuBecTu K mapaMeTpuvuecKoii ¢popMe obIIMe YPaBHEHUA
OpPAMOIL:

3x+2y+2-1=0, —2x+3y+2z2-1=0,
743. 195 _3y-42+6-0. x—3y+2+6=0.
3x+2z-1=0,
745.1 3, _2:41-0.

IIpuBecTu K 00IIeMy BUAY HaHHbIE YPABHEHUA IPAMOM:

2y+z-2=0,
746. 19y 1 y_2246-0.

x 2_y+3_2z-1 x+1 _y-2 z+4
7.47. So=ih Tas EEL-UE_2id
x+2 Yy+3 _ z+2 x+1_y-1_2z

749, THE_ VIS 212 q50 XXl VTR 2,
x=2t, x=t, x=0,

751 Y=t 7.52. Y ="2t 7.53. 1Y =2t
z=t+1. z=23t. z=2t-1
x:—t’ xZO, x:3t’

7.54.1Y=0 7.55.\Y="tt2 756 1Y=0
z=t+2. z2=0. z=0

8.

IMPAMAS U IIJIOCROCTD
B ITPOCTPAHCTBE

HaiiTu ypaBHeHUE ILJIOCKOCTH, ITPOXOASAIIEH uepes JaHHYIO
TOUKY IEePIeHIUKYJIAPHO IPAMOIL:

8.1. My(1,2,3), *F2_Y_2-1

1 2 3"
8.2. My(-1,0,2), —12%:—2‘31.
+2_y_z-1

8.3. My(0,-2,1),
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x_Y-2_z-1

8.4. M,(1,2,0), 1= 3 0
M,(0,2,1), M,(0,2,1),
x=0, x=-t,

8.5. Jy=2¢, 8.6. <y=0,
My(-2,2,1), My (-2,0,1),
x=0, x=3t,

8.7.\y=—-t+2, 8.8. Jy=0,
z=0. z=0.
My(-2,-3,1), M,y(-2,3,1),

8.9. x-2y+1=0, 8.10. x-2y+2z+1=0,
y—-2z-2=0. 2x+y—2-3=0.

Haiitu ypaBHeHUe IpAMOM, IPOXOAAIIEH Uepes SaHHYIO
TOUYKY IIePIeHUKYJIAPHO IIJIOCKOCTU:

8.11. My1,2,3), 2x+3y—2+1=0.

8.12. My(-2,0,1), 2x+y+5z2-3=0.

8.13. My\(-2,2,1), 3x+5y=0.

8.14. My(-2,-3,1), 2x—3z=0.

£ y 2z
8.15. My(0,2,1), 2+3 1.

8.16. My(3,2,1), —+ +2 =1,

274

8.17. My(-1, 2, 1),x 0.

8.18. My(5, 3, —4),z2=3

OHpeI[e.TII/ITB, IIepeCeKarnTCd JU IIpAMad 1 IIJIOCKOCTb, U

HAUTU TOUKY IIEpECeUYeHUd:

x=0,

8.19 y=2t, x+2y+1=0.
z2=2t-1,
x=-t,

8.20 y=0, 2x+5z2-1=0.

z2=t+2,
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x=t,
8.21 y=2t, -3x+z+4=0.

z=3t-1,
x=0,
8.22. Y=t -3x+2y—-z-2=0.
2=2t-2,
8.23. xI2=y;3=2§1, 2x+3y—2+1=0.
824 THL_ V-2 2+ _opiyi5a-3-0.
8.25. x_+12:y63:2'§2, x+2y-3z+1=0.
8.26. xT‘1=y_—+22:%, x-y-z+4=0.

Hatitu Toury M, cuMMeTpUYHYIO TOUKe M ; OTHOCUTEIb-
HO 3aJJaHHO¥ MJIOCKOCTH:
8.27. My\(-2,0, 3), 2x—2y+10z+1=0.
8.28. M (3, 3, 3), 8x+ 6y +8z—-25=0.
8.29. My(-1,0,1), 2x+4y—-3=0.
8.30. My(2,-2,-3), y+z+2=0.
8.31. My(-2,-3,0), x+5y+4=0.
8.32. M (3, -3,-1), 2x —4y—4z-13=0.
Haiitu Tourky M, cHMMeTpUYHYIO TOuKe My OTHOCUTEIb-
HO 3aJaHHOY IPSIMOM:
x-0,5_ y+1,5 2z-1,5
o -1 1 °
x-0,5 y-1 2-4
o o0 2
x-1_y+0,5 2z+1,5
8.35. My(2,-2,-3), <=0 ~— o -
x+0,5 y+0,7 z-2

8.36. MO(_1,2,0)’ 1 _0’2 - 2 .

8.37. M,(3,3,3), x_—ll - y—01,5 _ 213‘

8.33. MO(Oy _3’ —2),

8.34. MO(_17 07 1)7

o 1y x-6_y-3,5_2+0,5
8.38. M0(39 37 1)’ 5 - 4 - 0 .
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9.
IIOBEPXHOCTH
BTOPOTO ITIOPAIKA
OmpeseauTh KOOPAUHATHI EHTPA U paguyc cepsl, sagan-
HOU ypaBHEHUEM:
9.1.(x- 12+ @y -22+(z-5)2=1.
9.2.(x+1)2+@y+2)2+(z2—-3)2=4.
9.3. x2 +y2+22-62=0.
94.x2+1y2+22—-4x—2y+22-19=0.
95.x2+1y2+22-3x+2y—2=0.
9.6.x2+1y2+22+x—b5y—Tz=0.
OnpenmennTsb, Kak paciojoskeHa Touka A(2, —1, 3) orHo-
CHUTeJLHO 33JaHHOII chepsl:
9.7.(x -2+ (y+1)2+(z—-3)%=1.
9.8.(x—3)2+(y+1)2+(z— 12 =4.
9.9. (x + 14)2 + (y — 1)2+ (2 + 12)2 = 625.
9.10. (x — 6)2 + (y — 1)+ (2 — 2)2 = 25.
9.11. x2+y?2+22—-4x+6y—8z+22=0.
9.12. x2+y?+22—x+3y—-2z2-3=0.
OmnpenenuTh, Kakas KpUBas ABJIAETCA JUHUEH IIepecede-
HHA IJIOCKOCTH U JAHHOM IOBEPXHOCTH BTOPOTO IIOPALKA:
9.13. x2+y2+22-9=0, z=0.
9.14.x2 + 2 +22-8=0, y=-2.
9.15. x2+y?+22-2x+4y+4=0, z=0.
9.16. x>+ y>?+ 22— 6x+2y—10z+22=0, z=3.
2

9.17. %*%*%:1’ x=2.
9.18. X2, Y- 28 4 ,_og
9.19. X Y .2 _1 ..1-0.
9.20. X2 Y 2 4, 3 g
9.21. £ ¥ 62 yi6-0.

2 2
9.22. X Y _6; z-1-=0.
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2
9.23. ’L+%=2z, 3x—-y+62-14=0.

3
x2 | y? _
9.24. T+§_% 1, 9x-6y+2z-28=0.

HaiiTy TOuKm niepecevueHnA TOBEPXHOCTY U IIPSAMOI:
2

x? Y 2% 4 x-3_y-4 _2+2
925. 3136 9" T3 T 6 4

2 2 L2
9926 X Y 2 _ x_Y _z+2

16 9 4 >4 -8 4

x2 y*__ x+1_y-2_z+3
9.27.5+3—z, 5 =1~ -9°

9 4 3 -2 2
OmnpenennTs, ABASAETCA K JaHHAS IOBEPXHOCTDL IIMJIMH-
IPOM MU KOHYCOM, U IOCTPOUTD €e:

9.29. x2+y2 - 2x=0.

9.30. y2 + x2+ 4y =0.
9.31.x2+y2-22=0.

9.32. y2 + 22 - x2=0.
9.33.x2+22-22=0.

9.34. x2+y?-22+2z-1=0.
9.35. x2—y2+22=0.

9.36. x>+ y? + 2y =0.

9.28. % Y o x_Y-2_ztl



I I

JUHENHAS
AJITEBPA

1.
_ MATPHUIIBI,
JEUCTBHUSA C HUMU.
OBPATHAS MATPUIIA

Haiitu maTpuny X, BEIIIOJIHUB YKa3aHHbIE IeMCTBUS C MaT-
punamu:

1.1.A=1 _Z,B:_5 4,E:1 0,
3 0 2 -1 0 1

a)X=2A-B+E;

6) X=A-3B-5E;

B) X =—-6A - 3B+ 10E;
r) X =A-2E;

o) X =3B+ 5E;

e) X =B - 2A + 2E;
k)X =5E—-A-B.

1.2, a=[? _1,3:1 2,E:1 0,
1 0 2 -1 01

a)X=4A+ 6B+ E;

6) X =2A-3B+E;

B) X =—-A+ 6B —4E;
r) X =3A - 2E;

o) X =2B + 5E;

e) X =2B-2A+ E;

k)X =E—-A+B.

1.3.A:2 O,B:O _5,E=1 0.
00 5 2 01

a)X=A-B+E;
6)X =A+B-E;
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B) X = —24 — 2B + 10E;
r) X = 34 - 2E;

1) X =B+ 5E;

e) X = 4B + A — 4E;

%) X = E —5A - B.

2 -1 5 8 -2 2 100
14. A=|-3 4 1|, B=|5 1 4|, E=|0 1 0
7T -4 -1 3 -3 0 001
a)X =2A-B+E;
6) X =A+B+3E.
0 2 0 5 0 4 100
15.A=/3 1 -3|,B=/0 3 0|, E=[0 1 0|
0 -2 0 2 0 7 001

a) X =-3A+ B+ 2E;

6) X=4A-B—-5E.

HaiiTu yKasaHHBIE IPOU3BEIeHUI MaTPUIl A u B:
a) AB; 6) BA; B) A%; 1) B?; n) A%B.

e a-(2 e )
Ll )
8. A:(_Ol ‘11} B:(_OZ ‘Olj.
(

111. A= 3 -1 2|, B=2 -2 7\

41
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1 6 3 0 0 1
1.12. A=|5 -2 0|, B=|0 2 -3|

4 0 O 3 -2 4

0 31 0 0 5
1.13. A=|0 O 4}, B=|0 -2 0

0 0O 3 0 O

HaﬁTH VKa3aHHBbI€ IIDOU3BEAECHUA ManI/II_I:
2 3)(1 3 4\(1 7 9
L14. | 4 ofls ) L15. o 5 |l5 _1 3
1 3
16 (6 —2)[2 -5 —4) P PR (2)
e 1)1 -3 2 Sl PPN AN
L9,y Lo=2) 5 9 g
-2 312 7| -1 2 | )
1.18. ( _ j 1.19. ( j
5 9|7 3 o111

BrinmonauTh VYMHOM€EeHUe, IIDUMEeHAA TDaAHCIIOHMPOBaHMeEe:

1 o0\ (1 ;
1.20. . 1.21. : .
3 0] |2 0 0/)l4 3
199 5 10) (5 10 1o 2\ (2 -3) (4
<4120 30 20 30) '3'6 0 -7)\-1/)
-1 10
1.24. 12 -1/ 0 2 1[(-11 0)T.
1 11

Haiitu mpucoeMHEHHYIO MATPUITLY K MaTPUILE:

2 0 -1 -3 36
1.25., < 1.26. . | 1.27. g 4|
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09 2 0 6 5
128.|, o} 1295 | 130.(; |

2 0 5 101
1.31.]3 0 1} 1.32.10 20

070 30 3

2 1 6 3 -1 -2
1.33.|% 35 1.34.12 5 1}

4 5 1 5 5 -6

HaiiT; 06paTHYIO MaTpPUITY, CAEJIATh IPOBEPKY:

2 1 0 4 2 0
135.| & o 1365 of 137. |5 o
1 8 3 6
138. |5 0l 139.| o o
01 3 111
140 |2 4 0} 1.41.]1 0 1}
10 -5 110
0 0 -1 00 3
142.10 4 2 143. 12 1 -1
1 -2 6 30 0
5 0 0 2 1 -1
144.]2 5 0 145 |4 4 4
5 -2 1 2 1 -1
1 2 3 3 5 6
146.| 4 5 6| 147.|% ° 6}
11 -1 41 -1

Pemuts MaTpuuHbIe yPaBHEHU:

2 -1) (1 2 6 5 05
: - X = .
1.48.X[3 —2]‘(0 J. 1.49. (3 2) (3 1
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7 2 -1 2
o (1 2)x(7 2)

2 -1 4 -1 21
151.11 5 4]-X={-2 9 0
0 0 2 -6 7 3
3 01 1 91
1.52. X0 2 7|= 0
015 -5 1 0
2.
PAHT MATPHUIIBI.
9JEMEHTAPHBIE

ITPEOBPA3SOBAHUS MATPHI]

HaiiTu padr maTpuIibl, BEBIYNCIUB €€ MUHOPDI:

2 -4 6 31 -6
21.|] o 3f 22. 5 5 4 )
12007 6 10 -2 14
23.10 4 2 0f 24.19 15 -3 21/
HaiiTu pair MaTPUIBI SJIEMEHTAPHLIMY TPE00PA30BAHUAMU:
1 2 0 3 0 2
2502 3 0] 26.0-1 0 -1/
4 -1 -3 4 5 -7
3 7 2 8 -16 12
27.1-2 12 2| 28.16 -12 9 |
1 5 0 -2 4 -3
3 1 -2 8 5 1 -2 -4
13 4 4 10 2 11 7
29.l2 7 5 18] 210.|-15 -3 5 11|
1 1 4 4 5 -1 16 3
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0 -12 0

4 -12 8 10 1 -1 -2 o

8 7 0 0 00 0 2

211.[2 6 -4 8| 21|y o 1 1

-3 -7 0 0 02 1 -1
0133 2 14 2 0 0
10211 8 2 -1 -3 1
2.13.[3 2 0 2 0 214.|7 2 3 3 -1
2310 3 8 0 0 0 -1

3.

CHCTEMbI JIMHEVHBIX
YPABHEHUU. METOJA I'AYCCA

Metonmom I'aycca pemnuTh cucTeMy OZHOPOIHBIX TUHEHHBIX
ypaBHeHU!, HaTH (PyHIaMEHTAJbHYIO CUCTEMY peIlleHUu,
o0I1ree pellleHre 1 Kakoe-anbo YacTHOe pellieHne CUCTEeMbI:

2x1 +3x2 +5x3 =0, X1 — X9 +6x3 =0,
X1 +3JC2 +4x3 =0. 2x1 +3JC2—JC3 =0.

2x1+x2+X3—0 {xl'f'XQ‘f‘xg:O,

7x1 3JC2 +4JC3—0. X1 — X9 — X3 =0.

4x1+x2+5x3+x4—0 x1+x2+X3=O,
x1+6x2+4x3—0. 3.6 xl—x2+5x3+x4 =0.

3.5.

3x1 +4x2 +6X3 +7X4 =0,
3x1 + X9 +X3 +4:.7C4 =0.

3.7.

8x —5x2 —6x3 +3x4 = O,
4x - 2—3x3 +2x4 :0,
12x1 7x2 - 9x3 +5x4 = 0.

3.8.

X1 +3x9+Tx3+2x4 =0,
5x2 +10x3 +5X4 =0,
—2x1 +7x2 +12x3 +].].X4 =0.

3.9.

{le +3xy +5x5+6x4 =0,
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—x1 +3x9 +5x4 =0,
3.10. 12x; + x5 +7x3—3x4 =0,
4x; —x9+11x3 - 9x, =0.
2x1 +x9 +3x3+4x4 +5x5 =0,
8.11. 16x; +3x5 — x5 +2x4 —5x5 =0,
-4, —2x9 —2x4 +2x5 =0.

X1 —2x2 —X3 —3x4 +3x5 :O,
3,12, le +3x2 +5X3 +x4 —x5 :0,
xz +x3 +x4 —x5 :O.
YcTaHOBUTH COBMECTHOCTE CHCTEMBI, MeTomoM ['aycca pe-
IIUTH CUCTEMY HEOJHOPOIHBIX JUHEeHHBIX YPaBHEeHN N, HANTH

dyHIaMeHTAILHYIO CUCTEMY PEIlIeHuH, 00IIiee peleHne u Ka-
Koe-1nb0 YaCTHOE pellleHe CUCTEeMBbI:

X1 +x9+x3=4, 2x1+x9— x5 =2,
3 - —X1 +3.X'2 +4x3 :6.

3.13. {

X1 — X9 —Xg =0.

x1 —x2 +5x3 :0,

3.15. 3.16. {

X +2x9 +x3 =-3.
X1 +4xy +3x3 —2x4 =06,

—2x1 +7x2 +QX3 —11.X4 = —18,

—le +5x2 +8x3 —11x4 = —16.

3.17.

3.18. <6x; +12x3 —6x4 =6,

—2x1 —GX2 —].OX3 =2.

5x1 +x2 —ZX3 —4:x4 = 5,
10x1 +2x2 +11x3 +7x4 = _20,
—15x1 —3x2 +5X3 +11.7C4 =-13.

3.19.

3x1 +x2 —2x3 = 9,
6x1 +2x2 +4x3 +8x4 =-16,
—15x1 —5.7C2 +3X3 —7.X'4 =-17.

3.20.

|
|
|
|
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x1 +x2 +X3 —X4 :1,
3,21, 2x1 +x2 +2x3—x4 :—].,
le +2x2 +3.7C3 —ZJC4 =0.

3x1 +2x9 —4x5+2x, =2,
X; —2x9 +3x3 —3x5 =3,
2x; +2x3 —3x4 +5x5 =4,
521 —3x9 +4x3+2x, —Tx5=2.

3.22.

X1 +2x9 +3x5 —2x4 + x5 =4,
3x; +6xy +5x3 —4x, +3x5 =5,
X1 +2x9 +Txg —4xy +x5 =11,
2x; +4xy +2x3 —3x4 +3x5 = 6.

3.23.

X; —3x9 + x5 +2x4 =4,
3.24. le _5X2 + 4:x3 +3X5 = 7,
x1 —2x2 +3x3 _2x4 +3x5 = 3.

4.

JUHEAHOE ITPOCTPAHCTBO.
PASMEPHOCTD 1 BA3HC.
ITPEOBPA3SOBAHHE KOOPJUHAT
BEKTOPA

WccaemoBaTh JUHEHHYIO 3aBUCUMOCTh M HE3aBUCUMOCTH
9JIEMEHTOB (BEKTOPOB) JIMHEMNHOTO IIPOCTPAHCTBA:
4.1.a,=(2,7,-4), ay=(1,1,-4), a;=(2, -2, -2).
4.2.a,=(1,2,3), a,=(2,-1,0), az=(3, 1, 3).
4.3.a,=(2,5,4), a,=(0,-1,1), az3=(1,5,7).
44.a,=(5,2,4), a,=(0,1,4), a3=(5,1,0).
4.5.a,=(1,2,3), a,=(4,5,6), a3=(7,8,9).
4.6.a,=(1,-2,-3), ay,=(-4,5,6), a;=(7,-8,9).
47.a,=(2,-1,1), a,=(0, -1, 2), as=1(2,5,7),
a;=(1,-1,1).
48.a,=(2,-7,3), ay=(3,-1,1), az=(1,-13,5),
a,=(1,6,-2).
49.a0,=(1,-1,1,1), ay=(1,-1,1,-1), a3=(-1,1,0,1),
a,=(1,0,-1,1).
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410.a,=(1,1,1,1), ay,=(1,-1,-1,-1), a3=(0,1,0, 1),
a,=(1,0,-1,0).
4.11.f,=1, fy=2x+x2, f3=x-1, f,=(x+2)>2
4.12.f,=x, fo=—4x+x2, f3=x2-8, f,=2.
4.13. f; = cosx, fy=cos2x, f3=cos3x, f4=cosdx.
4.14. f; = cos2x, fy=1-cos2x, f3=-cosx, f,=cos
4.15. f; = sinx, f,=sin2x, f3=-cosx, f,=cos2x.
4.16.f, = €%, fy=e*, f3=e>%, f,=¢"
4.17.f1=¢e%%, fa=¢% fy=¢e%, f,=e3™.
4.18.f,=¢%, fy=e*, f3=¢%*, f,=e?*,
4.19.f, =¢%, fy=¢e%*, fy=1e3, f,=e*".
4.20.f,=e*+x, fy=e>", fy=1x, f,=sinx.
4.21.f,=sinx+1, fy=x-3, f3=sinx, fy=1+ x+ sinx.
Haiitu KoopauHATHI BeKTOpPa a B JaHHOM Oasuce:
4.22.a=(6,-3), g,=(1,3), g,=(-1,4).
4.23.a=(-2,2), g,=(1,-4), g,=(-3,5).
4.24.a=(1,0), g,=(-2,-4), g,=(1, 1).
4.25.a=(0,1), g,=(-4, 3), g,=(-5, 2).
4.26.a=(7,-4,-4), g,=(2,-1,0), g,=(3,0,2),

2x.

gs=(1,-2,1).
4.27.a=(-2,-6,6), g,=(1,1,-3), g,=(2,0,1),
g3=(09 _4, 2)'

Hartitu maTpumny nepexoga ot 6asuca e; = (1, 0), e, = (0, 1)
K 6asucy g, &9 ¥ BBIUUCIUTH KOOPAMHATEL BeKTOpa a B 0asm-
ce gl, g2:
4.28.a = 5e; — 2e,, 81=(2,-1), g5=(7, —3).
4.29.a=—2e; + ey, g8,=(7,-8), g9= (7, —6).
4.30.a=e; +4e,, g,=(0,3), g,=(1, -3).
4.31.a="Te, +12ey, g,=(2,4), g5=(-8,-12).
HaiiTu cBsI3b KOOPAMHAT OSHOTO 1 TOT'O K€ BeKTopa B 0a-
3ucax g1, 89, 83 U f1, fa, f3t
4.32. &1 =(17 2$ 1), 8= (2’ 31 3)’ 83= (37 7, 1)1 fl = (3’ 11 4)a
f2=(5,2,1), f3 =(1,1,-6).
4.33.g,=(1,0,1), g,=(, 2, 3), g:=(3,-1,1),
fl = (_2’ 1, 1)’ f2 = (07 -1, 1)’ fS = (17 0, _2)
YcTaHOBUTD, ABIACTCS JIU JUHEHHBIM IIPOCTPAHCTBOM KasK-
JIoe 13 YKa3aHHbIX MHOKECTB 1 HATITH eT0 IOAIIPOCTPAHCTBA IJIA
€CTeCTBEHHBIX OIepaIuii CJA0KEHUA U YMHOKEHUA Ha UUCJIO:
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4.34. MHOKeCTBO HATYPAJIbHBIX YKCEJ.

4.35. MHOX€eCTBO IIeJIbIX YHCEJI.

4.36. MHOK€eCTBO YeTHBIX YKCEJI.

4.37. MHOKeCTBO parmoHaJIbLHBIX YKUCEJI.

4.38. MHOKeCTBO BEKTOPOB, JeKalnux Ha ocu Ox.

4.39. MHOKeCTBO BEKTOPOB, Jieskaniux Ha ocu Oy.

4.40. MHOKeCTBO BEKTOPOB, JIEKAIUX Ha IJIOCKOCTA X0y .
4.41. MHO0KecTBO BeKTOPOB, JIeXKaIIUX Ha ILIoCKocTH XOz.
4.42. MHuo:xecTB0 Tpoek uucena suza (1, a, 0).

4.43. Muo:xkecTBo Tpoek uuces suzaa (0, a, 0).

4.44. MHOKeCTBO TPOeK umces Buza (a, a, 0).

4.45. MHOKeCTBO MHOT'OUJIEHOB CTEIIEHU He BHIIIIE TPEThEe.
4.46. MHOKeCTBO KBaJPATHLIX TPEXUJIEHOB.

4.47. MHO>XeCTBO KBaJPATHLIX MATPHII.

5.
CRAJIAPHOE ITPOU3BEJEHHUE.
OPTOHOPMHUPOBAHHBIU BA3HUC

BrIuncanTh CKaIsIPHOE IPON3BeIeHE BEKTOPOB:

5.1.(11,6, 13), (12,-14,1).

5.2.(7,-4,10), (-1, 2, 2).

5.3.(1,0,4), (-3,1,1).

5.4.(-4, -5, 0), (0,4, -2).

5.5.(3,2,0,-1), (3,-4,1,2).

5.6.(1, 3,—-4,-2), (2,-4,1,3).

5.7.(5,-1,6, 2), (2,3,-1,1).

5.8.(2,-2,7,4), (6,3,1,-5).

HaiiTi HopMy KasKI0T0 13 BEKTOPOB:

5.9.a)(3,0,-4); 6)(0,-5,12); B)(3,5,-2); 1)(-1,3, 7).

5.10.a)(3,-4,1,-1); 6)(5,-1,-2,10); B)(-1,0, 12, 3);

r) (0, -5, 2, 2).

IIpoBepuTs, UTO CIAEAYIOININE CUCTEMBI BEKTOPOB IIOTTAPHO
OPTOTOHAJbHELI, U JOMOJHUTL UX A0 OPTOTOHAJLHOTrO Oasuca.
HopmupoBaTth monyueHHBIH 6a3uc:

5.11.(2,-1,1), (2, 3,-1).

5.12.(6,-2,1), (1, 2,-2).

212 12 -2

5.13. (§’§’§)’ ( )

3’3’3/
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-1 -2 2 -2 -1 -2
5.14. ( 1?9§)1 (?,?a?)-

5.15. (1, -2, 2, -3), (2,-3,2,4), (2,2,1,0).
5.16.(2, 3, -5, -3), (0, 1, 3,-4), (-18,8,0, 2).

6.
JUHEWHBIA OIIEPATOP.
MATPHUIIA JUHEHHOI'O OIIEPATOPA

YceTaHOBUTE, KaKle M3 YKasaHHBIX IpeodpasoBaHUU KO-
OpAUHAT 3aJal0T JUHEHHBIH OIIepaTop U COCTABUTHL MATPUILY
9TOT0 oIIepaTopa:

6.1. ¢(x) = (x5 — 3x3, 7).

6.2. ¢(x) = (6x; + x5, =D, —7x,).

6.3. o(x) = (3x5— 3, x7).

6.4. o(x) = (4x, + 2, x,).

6.5. ¢(x)=(x3 +9x;,2x; — x5).

6.6. ¢(x)=(x2 —4xy,x; +x3).

6.7. o(x) = (x1, 11x; + 2x,).

6.8. o(x) = (—4x; — x4, 321 + 10x,).

6.9. o(x) = (6x1 + x5 — x3, =52y, Tx,).

6.10. ¢(x) = (x; + 2x5 — 3x3, —x; + 2x9, X5 — X3).

6.11. ¢(x) = (x; + 3x3, —x; + X3, X9 — X3).

6.12. o(x) = (x3, 421 + x5 — Bxg, X1 — 2x3).

6.13. (x) = (2 — 3x3, —x1 + 2x3, Xy + Tx3).

6.14. o(x) = (5x1 + x5 — x3, 2, x5 + X3).

6.15. ¢(x) =(x1 +/%g —X3,— X + X9, Xy +x3)-

6.16. (x) = (x5, — 2, + 23, X5 — 75 )-

6.17. o(x)=(xZ + x5 +4x3, %] + X5, — X3).

6.18. o(x)=(xy+x3,x2, %5 +Tx3).

HatiTu maTpuily JuHeHHOro onepaTropa, OIpeieIuTh ero
paHT u feeKT:

6.19. ¢(x) = (x1 + x5 + X3, X1 + Xg, X9 + X3).

6.20. @(x) = (x1 + 2x5 + 3x3, x1 + 2%y, 2x5 + 3x3).

6.21. ¢(x) = (x1 + 2x5 — x5, X1 + X5 + X3, —x7 + X3).

6.22. ¢(x) = (—x1 + 5xy — x5, —2x1 + 225 + 23, 27 + X9 — X3).
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HaiiT; 06paTHBIN ollepaTop K oIIepaTopy, 3aJaHHOMY YKa-

3aHHOI MaTPUIIEH:

2 -7
6.23. A= .
(—3 10)

4 -3
25. A= .
6.25 (_ o j
-2 4
27. A= .
6 (—4 —9j
1 2
6.29. A=|-5 -3
0 1

123
6.24. A=|4 5 4|
3 21
5 8
6.26. A= :
(6 10)
1 0 -3
6.28. A=|2 -3 4|
0 2 2
4 1 -2 -4
0|. 6.30.4=|9 5 -6|
3 1 1 0
7

COBCTBEHHBIE BEKTOPEI
1N COBCTBEHHBIE YHUCJIA
JIHHEUHOI'O OIIEPATOPA

HatiTu cobcTBeHHBIE BEKTOPBI 1 CcOOCTBEHHbBIE 3HAUCHI A OIIe-
PaTopoB, 3aJaHHBIX CBOMMU MaTPpUIlaMH B HEKOTOPOM Oasmuce:

2 0
(AR P

1 6
74. 5 9

-3 2
770 o 4f

010
710.| 4 4 ol

2 1 2

5 0 2 2
72| o of 73.\; 3

2 1 1 2
R N
Lo 4 -2 0
7.8. (7 _J- 79.|1 1 0|
0 0 3
3 0 0
7TAL |, o _q|
1 -1 2
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4 2 1 4 11
712.|-8 4 7| 713.|-3 2 1|
0 0 -4 31 2
2 -1 2 4 -5 2
714.|5 -3 3| 715.|5 -7 3.
1 0 -2 6 -9 4
1 -3 4
716. |4 7 8}
6 -7 7

Haiitu, He HaxoAsa MaTPUITBI, COGCTBEHHBIE UNCJIA 1 COOCT-
BeHHBIE BEKTOPHI OIIePaTOPOB:

7.17. Onepatopa npoextuposanus R% na ocs Ox.

7.18. Onepatopa npoexkTupoBauusa R2 ma ocs Oy.

7.19. Onepatopa orpaskenus R2 orHocurenbso ocu Ox.

7.20. Oneparopa orpaskenus R2 oraocurensno ocu Oy.

7.21. Oneparopa npoexkTupoBanus R3 Ha miockocTs xOy.

7.22. Oneparopa npoexkTupoBanus R a ock Oy.

7.23. Onepatopa mosopoTta R3 ma yros 90° Bokpyr ocu Oz B
MMOJIOYKUTEJILHOM HAIIPABJICHUH.

7.24. Oneparopa nosopota R3 Ha yroa 180° Boxkpyr ocu Oz.

7.25. Onepatopa orpaskenus R® orHocuTenbHO ILIOCKO-
ctu x0y.

7.26. OnepaTopa quddepeHIINPOBAHAA.

8.
KBAJPATUYHBIE ®OPMBI.
IMPUBEJEHUE
K KAHOHUYECKOMY BHUAY

Hamnwucats MaTpuIly KBagpaTUYHOM (DOPMBI 11 HANTHU ee Ka-
HOHMYecKui Bum (Metomom Jlarpam:xka Ui METOOM OPTOTO-
HaJILHOT'O IpeobpasoBaHUs):

8.1. x2 +x2 +4x,x,.

8.2. x2 —2x2 +2x,%;.
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8.3. 5x2 — x;x;.

8.4. x2 +6x,x,.

8.5. xZ +x2 +3x2 +42x,x5 + 2201 X3 + 2253,
8.6. x1xy + x125 + X923,

8.7. x? +5x2 —4x2 +2x1x5 — 42, X3.

8.8. 4xZ +xZ +x2 —4x,25 +4%%3 — X X3.
8.9. 3x? +2x2 — x2 +2x0; — 4 X9 x3.

8.10. 2x2 +3xZ +4x2 —2x,25 + 42, X3 — 3X9X3.
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MATEMATHYECKHI
AHAJIN3

1.
MIPEJEJ YUCJIOBOM
IIOCJETOBATEJIBLHOCTH

Brruncauts (mpubimKeHHO) HEKOTOPOE YKUCJIO YJIEHOB II0-
ciaenoBaTesnbHOCTH. HanecTy Touky Ha rpaduk 1 OIpeeIUuTh,
SABJISETCSA JIU TIOCJIEJOBATEIHHOCTE YOBIBAIOIIIEH MJIN BO3PACTAI0-
miel, a Tak:Ke OrpaHMUYeHHON NIV UMEIOIIel mpeaest:

1.1. a, = ‘63”’1‘1. 1.2. a, =%.

1.3. a, = 2”;n‘1. 14. a, = _nnjl_()l

15, 0, =, 16. a, =21

1.7. a, = 22";21. 1.8. a, :%

1.9. a, = ”2;1. 1.10. a, = 1(;8”.

1.11. a, =(—1)n”1‘—;(15. 1.12. a, = (-1 ni’io.
1.13. a, =(-1)" n;"_l o Ll :(—1)n2;72”.
1.15. a, =(-1)" Zi’ié 1.16. a, :(—1)n%.

1.17.a,=(-1)". 1.18.a, = (-1)"*12.
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BreruuciauTs IIpeneJ IrocjaeqoBaTeJIbHOCTM

1.19. li

1.21.

1.23.

1.25. lim

1.27.

1.29.

1.31.

1.33.

1.35.

1.37.

1.39.

1.41.

1.43.

1.45. lim

. n2-3n-2
n—>w4n2+10n—3.
5n3-—n2-n-2
2n3+n2-2

_1\2_ 2
i =12 =(@n+3)°
n-7

lim
n—w

n—o

(n-1)3 —(n+3)3‘

I
e n2+8

n—w

lim(n+1)3+(n+7)3 .
n?2-12n

n—w
(n-1)3 —(2n+3)3
4n%-n2+20

. (n=-D!I-(n+1)!
6yl

n—ow

. (n+2)+(n+1)!
M ) = (D)

lim3n2+n+1

noe Yp3ia
Yn2+1+3nb +4
n-\n?+2n

. 9n_gn

lim
n—w

lim
n—ow

n—wo 3" + 2" )

li Bn+2 4 9n

1.47. lim

n—wo 5" + 2'”3 )

1.20.

1.22.

1.24.

1.26.

1.28.

.. 2n+1
}grolo 2-n"

. 3-n
lim 4 00000°
50n-3

lim
n2

n—o

2
limi?’? +4n-
no>on®+n-—1

3
lim 4-n3+7n )
n>ond+5n2+3n+6

(n+6)? —(n—5)?

1.30. lim == 19
. (n+2)®¥-(n-3)3
32. 1 .
1.32 n1—>nolo 2n2+n-1

1.34.

1.42.

1.44. i

1.46. lim

1.48.

3 3
lim(n+2) +(n+4) -

n—w n2+1
. (Bn-1B3—-(2n+1)
. 1.36. 1 )
36. s T BnZ 1 2
. (n+D!+n!
1.38. lim = o]
1 40, lim =D+ (2=2)!

n%w(n—l)!—(n—z)!.

Vn2+3n+1

lim-~~——r=r

Ynzion -




56

CBOPHUK 3AIAY U TUIIOBBIX PACYETOB I10 BLICIIIE/ MATEMATUKE

2.

MNPEAEJ ®YHKIIUU. TPOCTENIINE
METO/bI BBIYUCJIEHUA ITPEJEJOB.
9KBHUBAJIEHTHBIE BECKOHEYHO
MAJIBIE OJISI BBIYACJEHUSA ITPEJEJIOB

Haiitu npenpes, pasjoXUB MHOTOUJEHBI HA MHOMKUTEIN
HeIIOCPEeJCTBEHHO MJIM IIOCJIe IIPUBEJeHNs K O0IeMy 3HaMe-

HaTeJJaIo:
21. lim—X=3 2.9 lim_X*9
xligxz 4x+3 xim5x2—x 20°
. 2_5x+6 x2-2x+1
2.3. lim X, —2%¥+0 2.4, im X~ —2X+1
3 xl—{rzlxz—4x+4 xlE>1112x2+x—3
3 2 2
2.5 lim X *3X°+7X+5 9@ iy X +2x-3
xgg x2—x-2 xig x3+5x2+6x
. 8x3-1 . 27x3 -1
2.7. lim—9*¥"~%4 2.8. lim—2*" =1
xlfgﬁxz—ﬁsxu x:n%13x2+5x—2
1 3 1 3
9. L 1 i
2.9 lxlgll(l x 1- x3) 2.10. xlig(.?— +x3—8)
. 2 x—4
2.11. 1 ( X+ )
e\ _5x+4 3x2-9x16
2.12. lim 1 )
x>2 x(x 2)2 x2-3x+2
2.13. hm("2 —4x+3 2)
x—3
2.14. lim (M+13).
x—>-7 +7
. (6x2-x-1,5
2.15. ,}f%(&ﬁ'l 3)
2.16. lim 22" +18x+21 .1
ol 2x+7 2)
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Haiitu npenes GyHKIIUYU HA
MIYIO CTEeIIeHb X 3a CKOOKM:

57

6eCROHe‘~IHOCTI/I, BBIHOCA CTap-

. x2+2x-3 3x2+x+1
247 M= 218 =y
4x3 +2x-3 2xt +2x8% +4x
2.19. lim=—=—%5=°2, 2.20. lim &= —&~ — =~
9 xl—r>£lcx3—x2+10 0 x1—>n°10 x3—4xt+1
. 2_T7x+5 2x—-23
21, lim X —(X+9 22, lim——22—52
221 X3+ Tx%+3 2.22 xlﬁwx3+30x2 10
2.93 lim 827 +2x* +2x% —x 294 1 —Tx3+5x-3
: : xX—>0 x4+x2+1 : * xw x2+x—3 ’
3
25. x|, .26. lim| ———x |.
225 Hw[ax(z )2 4) 2.26 xli?o(xz—z; x)
3x2  (2x-1)(8x2+ x+2)
2.27. }cﬂ[Zxﬂ 4x?
%3 . x3
2.28. alcllg(Zx -1 2x+1) 2.29. }cg?o(x2+1_xj'
2.30. lim 5 3+1 20x3+x 4
: : X0 —-X x
2.31. lim VX" +1+vx 2.32. lim VX" +6 V2" -
woo Yx2+x—x w24 - x\/7
4/ .7 3/..8 8
2.33. lim VX +8+¥x%—x 5 gy py, V¥ +34VuB 41

Yx3 45— x2

X—>0

xon YxT 45 +3x2

Haiitu ipenmesn, mpegBapuTebHO IpeobpasoBaB BeIpasKe-
HUe U IpUMeHdAs ajredpandeckue GopMyJibl COKPAIEHHOTO

YMHOKEHUS:
2.35. limY1+x* -1
: : x—0 X )
2.37. limY*=1-2
x5 X — 5
2.39. 1im Y**+1-1
x—0 x3

2.36. limY4tx -2

x—0 X
2.38 lim\/6x+ac2+18—3
) ) x—>-3 x+3 )
2.40. hmVx £9-3
x—0
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2.41.

2.43. i

2.45.

2.47.

2.49.

2.51.

2.53.

2.55.

2.57.

2.58.

. 5
limY25+x* =5 2.42.
50 /x2 +16 -4
lim-X2=NX 2.44. 1i

limy=2=—— =2

50 Jx+3—Jx+11"
3/
Nx?+1-1 2.48

lim 5
x—0 X

lim Jx+2-¥2-x
m-—————-—-——7o.
x—0 2x

lim— 222
x50 \/4 +x2-2

lim—=— 2.54.

x>1 \/3+ -2
hm\/7 \/1+COS.’)C 2.56

x>0 l—cosx

J1+sinx —\1— s1nx

}cl—{% 2sinx
lim\/z sinx — \/2+s1nx
x—0 tgx

\/25+x—\/4+x 2.46. lim

. lim

2.50.

. lim

ﬁ—s

) x»lO«/ 4

Yx2+8-2
x—0 4.X'2 )
lim Yx+1-31—x
x—0 X :

2.52. lim

. 3x
x>0425+x -5
lim _9%X+5 5x+5

#>-1./8+x2 -3
1-+2-cosx

x>0 2—2cosx

HaiiTu ipeesisl ¢ TOMOIIBIO 9KBUBAJIEHTHBIX OECKOHEUHO
MAaJbIX GYHKITHIN:

2.59.

2.61.

2.63.

2.65.

Jim X2+ 2.60. lim&> 1,
x50 sinbx T x50 tg2x

m e -1 i 1 —COS5x
}c1»021x prr 2.62. %cli% T cosx "
lim~: arcsin2x 2.64. lim arctgbx
x>0 l—cosdx T %50 sinl2x

20- ln(l +§)
}cli% tg8x

2.66.

21-1n(1+§)
lim——=4,
x>0  Tx—x°
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. In(l+x)
2.67. lim——~.
>0 1+x -1

2.69. 1im 2 —
R xlao tg5x ’

2.71.

x—1 \/7 1

. tgdx
2.73. lim
3 xﬁntgf)x

limilnx_l.
x—e X—€

2.75.

e *—e
2.77. J}Hg 4x+4°

2.79. li

1g(1+i)

2
lim xl .
2% 1—cos—

x

2.81.

2.68. lim

2.70. lim

272,

2.74. lim

2.76.

2.78.

2.80.

2.82.

59

. In(1+3x)
501 +x -1

475 _1
x>0 sinbx °

limgxz_g.
x—1 9 x -1

sin3x
»—>n8in8x

11mln2x 1.
g 2x—e

x

. 4_
limé—¢,
x—4 x—4

1 —cosl
fim ——
P gx 1)

Hcnonb3ysa mepexof K 9KCIIOHEHTe, HaliTu IIpeeJbl:

2.83. lirr(}(1+x)1/x.
2.85. lir%(1—5x)1/2x.
. 1\
2.87. 11m(1+—) .
xX—>0 3x
1 5x
2.89. J161.41)1;(].—@) .
. 1
2.91.1 (1—7
9 xl—l;rolo x2 +5x

)6x2x+3

2.84.

2.86.

2.88. 11m( L)
-

lim(1-2x)V/*,
x—0

lim(1+10x)1/5%,
x—0

Tx

X—»00

1
2. —
0. lim[1r5,

. 2.92. lim(1+ 1

x2+4x-1
6x%+1 )

X—>0
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3.
IMPOU3BOJHAN ®YHKIINU
N JTNODPEPEHIINAIL
TEXHHUKA THODPEPEHIITHPOBAHUA

3amucaTths npupaienne GyHKIuu Ay = y(x + Ax) — y(x)
(Ax — mpupaIiieHre apryMeHTa) U YIIPOCTUTD ero:

31l.y=x+2. 3.2.y=2x-3.
3.3.y=x%+5. 3.4.y = 3x2.

3.5. y = exp(2x + 4). 3.6. y = exp(—x + 5).
3.7.y =257, 3.8.y =22,

3.9. y = exp(—x2 + 8). 3.10. y = exp(1 — 4x?).
3.11. y:cos(—x+g). 3.12. y=sin(x—£).

A .
Haiitu oTHOIIIEHIIE Ty I PYHKIUY B 3aJJaHHOM TOUKe:

313.y=2x-4 nmpu x=1u Ax=1.
3.14.y=2x-4 nmpu x=2 u Ax =-3.
315.y=x®2+x—-5 nmpu x=-2 u Ax=-0,1.
3.16.y=x2—-2x mpu x=0 u Ax=0,3.

3.17. y= npu x=0,4 u Ax=1.

1
x+2
3.18. y:i npu x=—-4 u Ax=1.
x-1
Haiit; nponsBogHYyI0, I0IB3YysACH IpaBuIaMu auddepeH-
IIUPOBAHUA:

3.19.y="Tx%-3. 3.20.y =5 — 8x3.

3.21. y:2&—3x+l+%.
1 O 7

3.22. y=0,8%x - 03 +5t

3.23. y=(x +4)(2x — 1).

3.24. y = (—5x + 3)(—x — 8).
3.25.y = x(—x + 1)(5x — 1)(3 — x).
3.26. y = x%(x + 1)(x — 1)(1 — 9x).
8.27. y=(Jx + ¥x)(¥x-2).

3.28. y=(Yx +x)(Vx -1):
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329 y-X+x+x g3y, 8x-—xlelx
x x
3.31. y—2x+1 3.32. y=4-3x
2—-Tx S5x+1
2 3
3.33, yo X2 +Vx 3.34, y— X —Vx
e Y
3.35. y:(1+\/;)(4—2\/;)- 3.36. y:(7—\/;)(1+g/;)‘
(2-vx) (1-3Jx)
3.37.y=x-e". 3.38.y=(3—-9x)-e*.
3.39.y=(3e*+1)(2-¢%). 3.40.y= (4 —e*)(be*—2).
2e* -5 4e* +9
Al y=—"——-. A2, y= .
34l y="g i3 342 y=5, "y
3.43. y = 2cosx — 4sinx. 3.44. y = —3,4cosx + 0, 7sinx.
3.45. y— 4sinx 3.46. y = 3=COSX
2+cosx 1+sinx

3.47. y = 2e* - cosx + 5x - sinx.
3.48. y=—5x - cosx + e* - sinx.

3.49. y=Yx-e* -tgx. 3.50.y = x2 - e* - ctgx.

3.51.y=x"- 4% sinx. 3.52. y=4x-7*.cosx.
_1+3lgx _ 2-Tlnx

3.53. y=— 5. 354, y= S

3.55. y=—287+x:5% 3.56. yzw_
x-4* x-6*
3.57. y = 5x + 4arctgx. 3.58. y = —4x + barcsinx.

IIpencTaBuTh B BuAe KOMOO3UIIUY (DYHKITUH
¥ =y1(y2(ys(...))):

3.59. y1(x)=x+2, ys(x)=Inx, yz(x)=Yx.
3.60. y;(x) =3 — x, ys(x)=2%, ys(x)=Ilgx.
3.61. y,(x) =sinx, yo(x)=x3, ys(x)=x+6.
3.62. y;(x)=cosx, ys(x)= Jx, ys(x)=—-4x.
3.63. y(x) = €%, yy(x)=cosx, ys(x)=sinx.
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3.64. y(x) = 3%, y,(x)=sinx, ys(x)=cosx.

3.65. y1(x) =tgx, ys(x)=1x"3, ys(x)=sinx, y,(x)=x2
3

3.66. y;(x)=1Inx, y,(x)=x 2, ys(x)=cosx, ys(x)=+/x.

Pazio:KkuTh KOMIIO3UIUIO HA BJIeMeHTapHbIe QYHKI[UN:

3.67.y=2x"-17. 3.68. y=-3Jx+1.
3.69.y =In(x? + 1). 3.70. y=1g(3.4/x)-
3.71. y=cos(5*"*1). 3.72. y= sin(gi“ )

3.73. y=(1+«/sinx)3- 3.74. y=arcsin+/cos4x.

3.75. y=exp(2-cos(7./x)) 3.76. y=— L __.
cose =S¥

3.77. y:ﬁ, 3.78. y=In(1 4 \14 V1t e* )

HaiiTy nponsBOgHYIO CJI0KHON (DYHKITNN:

3.79. y= arcsin%. 3.80. y= arctg(_—g).
x x

3.81. y = cos¥(—-Tx). 3.82. y= %tg‘*(ﬁlx).
3.83. y = 3cos?x — 0,6 7sin’x + cos(0,12).
3.84. y = —sin®x — sin®x + sin1.
3.85. y=+/1+cosx?. 3.86. y=+2—tgx5.
3.87.y =cos%(sin100x).  3.88. y = sin®(ctg3x).
3.89. y = In(1 + 3%), 3.90. y = In(1 — 5%%).
HpHMeHﬂﬂ HOI‘apI/Iq)MI/IpOBaHI/Ie, BBIUYMNCJIUTDH IIPOM3BOOHYIO:
3.91. y = x'*. 3.92. y=x*.
3.93. y = (sinx)'e~. 3.94. y = (cosx)s**,
3.95. y=(1+Inx)"0+x),  3.96.y = (4 — InZx)n1+0),

7 1+x3)(1+2*
3.97. y= (2+Yx)A+x3)(1+2 ).

(x++/x)(B*+27%)
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(4-8/5)(A+x)(9-9%)

3.98. y= .
(2 +/x% )27 +27%)
ine* . 26 _

3.99. y- sine* -arctgx - {/x 2.

sin%(2x8)

3.100. y = cose*” 'arcsin.m-
tg3(-7x%)

3.101. y=x3e*" sin(2x) - #/(2arctgx)3.
3.102. y=(2—-x)2e3*" cos(2+x)-J(In6%)3.

dy

HaiiTu 1pousBogHyIo ¥ BBIUUCIUTD ee 3HAUEHMe TIPH
3aJlaHHOM 3HAUeHUHU IapaMeTpa:
=1- t2, =4 t37
3.103. |* to=L. 3104 {FTF 4 o3
y=t—13, 2 y=1-12,
3
sl
3.105. Loge fo=—4. 3.106. t [ =t
V=81 Y e 71
x=e*sint, n x=e'sin3t, p
3.107. to =T 3.108- tO =75
y=e* cost, 3 y=e'cos3t, 18
Haiitu nuddepenniuan GyHKIIum:
1
3 = —_—,
3.109. y=(14 %)’ 3.110. ¥ ==
3.111. y=e*Inx. 3.112. y=eV2e2,
_ sin3* _1+ Jer
3.113. y=212" B.114. V= oo

Hcnonbaya nuddepeHnyan, BEBIYUCIUTD IPUOINIKEHHO:
3.115. y=+/2x+1, x="7,68.
3.116. y=+/x2 -x+4, x=1,08.
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3.117.y =x°, x=2,993.
3.118.y = x%, x=-1,88.

3.119. y=¥x2 +1+sinx, x=-0,05.
3.120. y=%x3 +cosx, x=0,07.

Haiitu BTOpYyI0 IPOU3BOSHYIO:
3.121. y=x*—4x%+ 6x— 9.
3.122. y=x%+2x+/x.
3.123. y = x(x2 — 4)3.

3.124. y = (x%2+ 4)*(x - 3).
3.125. y=5"- (2 + x).
3.126.y =¢*- (1 — x).

3.127. y = e*cosdx.

3.128. y = ¢**sin3x.

3.129. y = (1 + x?)arctgx.

3.130. y=+/1-x2 arcsinx.

3.131. y = x*1g3x.

3.132. y = x5In2x.

HaiiTu npousBogHYIO yKa3aHHOT'O 11-T'0 IIOpALKA:
3.133.y=¢e%, n=4.

3.134.y=(1+x)*x3, n="1.

3.135. y = xlnx, n=3.

3.136. y =sindx, n=4.

Ioxasats, 4T0 PyHKIUA Y = f(X) yAOBIETBOPSAET yPABHEHUIO:
3.137. y = e*sinx, y" —2y' + 2y =0.

3.138. y =e*cosx, y" + 2y + 2y=0.

3.139. y=e'* 1oV, xy’ +;y —iy:O.
3.140. y = e** + 2¢7*, y'" — 13y’ — 12y =0.
3.141. y=+/2x-x2, y3y"+1=0.

3.142, y:x+\/x2 +1, 1+x2)y"+xy"—y=0.

3.143. y: (2y)2 (y-Dy".

_ b+x
3.144. y = 1152 \/7 ,{




IV. MATEMATHUYECKU AHAJIN3 65

4.
KACATEJBHAS 1 HOPMAJIb
K TPAOURY ®YHKIIUU

HatiTu yriioBoit KoauIImeHT KacaTeIbHOI, TPOBeAeHHOM
K rpauKy QYHKIINY B 3aJaHHON TOUKe:

4.1.y=2,3x2+0,2x -1, x,=-0,34.
4.2.y=-7,2x2+8,1x, x,=1,29.
4.3.y=5x%+x2, xo=-11.
4.4.y=-Tx3+2x%, x,=18.

4.5. y=+J-x*+x, x,=0,07.
4.6. y=/8x*+6, x,=-0,5.

Hanwucarps ypaBHEHUsA KacaTeJbHOU 1 HOpMaJu K rpadu-
Ky QYHKIIUU B 3aJaHHOI TOUKE:

4.7, y=~Jx*+3, x5 =1.
4.8. y=+x®+4, x5=2.

4.9.y=x2-5x+4, xo=-1.
4.10.y=x3+2x2-4x -3, xo=—2.
4.11. y=1tg2x, x,=0. 4.12. y =1n2x, x,=0.

4.13.y =51, x,=3. 4.14. y=3*" x,=-1.

4
415, y=1tV2% o g6 yo22t¥r g

1-2x” 70 2x—4x’
3x+3x x? +8x
417 y=""""=—, x5=1. 4.18. y= , =-8
Y 3x2 —Jx 7’ Y x—3x o

4.19. x3+y?2+2x-6=0, y,=3.
4.20. x5+ y® - 2xy =0, y,=1.

_ 2 —_ 43 _ 42
421, [FTINO0 g g0 [XTUCD
y=1-t, y=2+41,

~ cos2
42&{x6“t’ ty =

4.24. x =sin(t-3n),
y=tg(t+m),

_T
y=tg@2t-n), ° 6

n
3
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5.
HCCJIEJOBAHUE OYHKITUN .
C ITIOMOIIBIO ITEPBOU ITPOU3BOIHOU
Haiitu maunbosbliiee 1 HauMeHbIIee 3HAUEHUS QYHKITUN
Ha OTpe3Ke:

3x+3
51. y=—">"°2 [-3,-1].
y x2+2x+2 [ 1

4x?
5.2. y= W, [—2, 2].

5.3. y=5-Yx2+5x, [-6,0].
5.4. y=3x2(x—4)2, [0,7].

5.5.y=1+12x2—4x3, [0, 3].
5.6.y =10 — 3x%+ 2x3, [-2, 3].
5.7. y = cosdx + 2x, [0, pl.
5.8.y=sin2x — x, [-p, p]l.

5.9. y=16-22, [-3,4].
5.10. y=/25-x%, [-4,3].

ITokasatrs, uTo yKasauHbIle QYHKIINYN HE UMEIOT TOUeK dKC-
Tpemyma:

5.11. y=5-33x. 5.12. y=3+32x+7.
-3x+3 x-2

3. y= . 4. y= .

518 y=" 2 14 y=9.+5
2x2 -1 —-3x2+8

A5, y=24 —1 16, y="—" T2,

5.15. y =2 -1, 5.16. y= =32

5.17.y =4+ 30x + 3x2 + 2x5.
5.18.y =20 — x3 — 2x2 — 10x.

Haiitu mHTEepBaIbl MOHOTOHHOCTH 1 9KCTPEMYMBI (DYHKITHHA:

5.19.y =2x3-6x2+ 7. 5.20.y = —x3+ 3x2+ 9x — 5.
5.21. y = x%(4 — x)>. 5.22. y = —x%(x — 9)2.

5.23. y=(x-5) -8(x+4)2. 5.24. y=(1-x)2-3(3x +1)>.

5.25. y=3(3x—1)(x-T)2. 5.26. y=35(x-9)(2-x)>.
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5.27. y = x2e7%*, 5.28. y = —3x2e 2%,
5.29.y=2x —In(1 + 4x?). 5.30.y=—x+In(1 — x).
5.31. y = €5 + 4¢76%, 5.32. y = 2e73% + 3%,

6

HCCJEJIOBAHUE OYHKIMA
C IIOMOIIBIO BTOPOU ITPOU3BOJHOU
HccienoBaTh XapaKTep BLITYKJIOCTH U HANTH TOYKH Iepe-
ruba QyHKIIIN:
6.1.y=3x%—10x3—15x + 1.
6.2.y = 3x®— 5x*+ 3x + 15.
6.3.y =x + 36x2 — 2x3 — x*.

6.4.y=x*+8x3+18x2-3.
3

6.5. y=—* 6.6. y=—=%

Y= ia21 V=12
6.7. y=38x-2. 6.8. y=Yx+1.
6.9. y=3(x—2). 6.10. y=3(x +1)2.

1
6.11. y = xIn(2x). 6.12. y=x2ex.
6.13. y = xe™**, 6.14. y = —xe3*,
7

IIPABHJIO JIOIIUTAJIS
1J1 BRIYUCJIEHUS IPEIEJIOB

HaiiTu npeneinsl, 10ab3ysch IpaBuioM Jlonurassa:

3 4
1. lim X-+2x=-3 9. lim_X_*x
7 xlglo6x3—x2+1 7 xlglox4+x2+9
3 2
7.3. lim X, 7.4. lim*_,
x—w ¥ x>0 e%
o 2
7.5. lim € *3. 7.6. lim-& 1
x>0 e* 4 x x>0 eX° 4 i3
7.7. lim x*-e*. 7.8. lim x2.e710%,
X—>+0 X—>+00
7.9. lim (x3 +3)-e8*, 7.10. lim (x®—4)-e?~.

X—>—© X—>—0
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7.11. lim m
: ’ X—>+0 lnx )
7.13. lim - **3)

X—>+0 1n(x3 + 2) )

sin(x+ m)
A5, lim——5———.
7.15 xli%sin(x3+2n)

7.17. lim & =€ " =2%
T iS0x—sin(x+ 7))

7.19. liminsin2x
x—01nsin3x

7.21. lim2-—2"
x—0 7x _3x

1
7.23. limx3 - ex®,

x—0

(x*+1)
712. xlgﬂo In(x+6)°

2 3)
7.14. lim & *3)
xoie In(x? + )

16. 1 cos(x+0,5m) .
7.16 pare) cos(x2 +2,5m)

x3 3
7.18. lim & —1-%°

7.20. limARSINX_
x—01nsinbdx

7.22. lim 4 =3"
x—0 6x —-12%

1
7.24. limx2.-ex?.

x—0

ACAMITOTBl
TPAGHKOB &YHKI[HIL

HaiiTu BepTUKaIbHBIE aCHUMITOTHI rpaduKa QYHKITUN:

x—2
2x-6"

8.1.y=

x+3
83.y= _1.
—5x+6
8.5. ==
y x2-4
3
8.7. y=e-~.

k\»—ﬂ

8.9. y=xe

_1
8.11. y=(x+4)e*?,

8.13. y:( —%) :
X

x+6
8.2.y= bx —
2
8.4, y=X +1.
y x2-2
2
86. y=% +5x+6.
y x2-9
1
8.8. y=e x.
1
8.10. y=x2ex.

-1
8.12. y=(x-3)e=3?,
2

_(1.1Y°
8.14. y—(1+x) .
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8.15.

8.17.

_ex—l
Y=%-1
y= 1

e* -4’

8.16.

8.18.

69

_ex+5
Y= %+5
1
V=3

HaiiTn HaKJIOHHBIE I TOPUBOHTAJIbHBIE ACUMIITOTHI I'pa-
GpUKOB PYyHKITHI:

8.19. y-_L_.
2
821 y=-2 .
x2
823 V=5 ixa
_ 3
8.25. y= £ 0,
8.27. y=x-e73*
8.29. y= 5.
—-2x
8.31. y="
_Inx
8.33. vy “ox "
2
8.35. y-2E 1)

5
8.20. y=_>o.
2x2
22, 5= )
822 y="""19
. x—x2
8.24. y=—3 * .
8.26. y—Xtx*+x?
5x%2—x-17
8.28. y=ux2.e*,
X
8.30. ¥=_"f;-
_ e2x
8-32. y_ x2+x’
_Inx
8.34. y="5""
In(x2 +1
8.36. y=%.

WCCJEIOBAHUE &YHKIIHI
1 IIOCTPOEHUE TPAG®UKOB

HaiiTy nHTEpBAJIBI 3SHAKOIIOCTOAHCTBA 1 KOPHU (PYHKITUI:

9.2, y=x2—-Tx+12.
9.4.y=—x%+ x2+ 20x.

9.1.y=—x%-3x—2.
9.3.y=x%+ 5x2+ 6.

95. y= x+7

x2-4"

3
9.6. y=* =%,

4
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3* 81 162~
q.y= . 98. y= .
07 V=gn g1 8 ¥=5% 16
9.9.y=—x- 2%, 9.10. y = x - 437%,

9.11. y = —x2 - In(x? — 2x + 2).
9.12. y = 2x* - In(x2 + 4x + 5).

9.13.y=|x+2|-6. 9.14.y=|x—-9|-1.
9.15. y:sin(g+2x). 9.16. y:cos(g—zx).

9.17. y=-ctgZ+3x) 918, y-teZ+Z).

YcraHOBUTD, YeTHOM MM HEUYETHOH ABJIAeTCS AaHHAasd

QPYHKIIUA:
9.19. y = x* —|x| + 5. 9.20. y = x% — 6|2«|.
9.21.y=x3— x. 9.22. y=x5-3x.

9.23. y = sinx? + tghxctgas.

9.24. y = cosx + sin3xtgxd.

9.25. y =sin2x + 2sinx.  9.26.y =tg7x — Ttgx.
9.27.y=1-1n(2 + x?). 9.28. y = 1g(1 — x* + 5x%).

1
9.29. y=x+. 9.30. y:x3—1+x2.

ITocTpouts rpaduk PyHKINN, NCIOJIb3Y S IePBYIO IIPOU3-

BOJHYIO:

9.31.y =2 — 4x3 + 3x2. 9.32.y = 15x + 6x2 — x5.
9.33.y = (2x — 9)%(x + 5)2. 9.34.y = (x — 7)%(8x + 1)
9.35.y=(x—3)38x +1)3. 9.36.y=(4x— 7)3(x+ 7)3
9.37.y = 2x5 - 15x* — 36x2 + 20.

9.38.y =11 — 2x5 + 3x* + 12x2.

IIpoBecTu mosHoe uccaenoBaHue GYHKIMU U MOCTPOUTH

ee rpaduK:
9.39. y=1-%. 9.40. y=1-%,
9.41. y- x;CiS' 9.42. y:%.
9.43. y= . 9.44. y:%,
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(=x?)

9.45. y = 2", 9.46. y=xe 2 .
1 _1
9.47. y=xex. 9.48. y=xe ¥,
1 2
9.49. y=(x—2)e =. 9.50. y=x2ex.
9.51. y= “17’“ 9.52. y = x2Inx.
9.53. y — x2n%x. 9.54. y= 1;172"
10.

HEIIPEPBIBHOCTDb ®YHRIINU
B TOYRE H HA OTPE3KE

HaiiTu 3HaueHUA mapaMeTpPOB, IPU KOTOPBIX (PYHKIIUA
Oy/ZeT HeTIPePBLIBHOT:
3x—A, npu x<-7,

10.1. f(x)=
1) {1—12x, npu x> —T.

A—-4x, nipu x<6,
+12, mpu x > 6.

10.2. f(x)= {

x2 =

Ax, ipu x<-1,
x3+5, mpu x>-1.

10.3. f(x)=

2
10.4. f(x)= Ax?+6x, mpu x<3,

3

x°—26, mpu x>3.

x3+Ax2, npu x<2,
10.5. f(x)=<x%+Bx, npu 2<x<4,
—-3x+11, npu x >4.

x3+2x2, mpum x<-1,
10.6. f(x)=4Ax?-5x, npu -1<x<0,
2x—B, upu x >0.
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HaiiTu Bce TOuKM paspbiBa QYHKITUY U OIPEIEIUTD UX THII.
ITocTpouTts rpaduK B OKPECTHOCTU KaK A0 TOUKY Pa3phiBa:

10.7. y=24-%, 10.8. y=_*.
10.9. y=-**+1 10.10. y= %3
Y= 11y Y ( —10)2
10.11. y:ﬁ:g. 10.12. y- 297.
10.13. y = SI0T, 10.14. y:tgi.
10.15. y:'ﬁ:?. 10.16. y_|xig|.
| +2 Ed
10.17. y= * 15 10.18. y= F0s
1 (=2)
10.19. y=xtex. 10.20. y=x3e * .
1 1
10.21. y—x4 = . 10.22. y=x3x.
10.23. y:z’fc‘_38. 10.24. y= “21.
879
11.

®OPMYJIA TEUJIOPA,
EE IPUMEHEHUE .
JIJI UCCJIETOBAHUA OYHKIIUI

Hanucars popmyay Teiiaopa n-ro mopsagKa B yKasaHHOMN
TOYKE X,

11.1. y:%

, Xo=-3, n=3.
-x

|_a

11.2. y— , Xo=-1, n=3.

+5
11.3. y:x4/2x+12, x9=-5, n=2.
11.4. y=¥Y2x-14, x,=6, n=2.
11.5.y=(x +4)e'™, xo=1, n=4.
11.6.y =(2x —1)e*™*, xo=-1, n=4.
11.7.y = (8x — 4)’Inx, x,=3, n=2.
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11.8. y = (2 - Tx)?In(-x), xo=-4, n=2.

11.9.y = (22 + 5x — 1)’In(8 + x%), xo=1, n=2.

11.10. y = (8x2 — 2x + 1)2In(9 + x8), xo=-1, n=2.

11.11. y= sin(%)e*‘”, Xy = %, n=3.

11.12. y= cos(%)e“, Xo = g, n=3.

BuIuncauTh IPUOIMKEHHO, HCII0Ib3Y A HeCKOILKO IePBBIX
UJIeHOB PAsJIOKeHH 110 hopmy.ae Teitnopa:

11.13. y(1,98), rge y = x'2 —x*—3x2 + 2.

11.14. y(2,08), rae y = 10x!® + 5x% + 3x + 2.

11.15. y(1,005), rae y = x100 — x40 4 x20,

11.16. y(0,97), rme y = x200 + x50 + 10,

11.17. y(0,02), rae y=e* 3%,

11.18. y(-0,11), rme y=e* *5%,

11.19. y(0,032), rze y=1In(14/x)-
11.20. y(0,04), rae y=In(x+1_x)-

HUccnenosaTs moBefieHne QYHKIIUU B OKPECTHOCTH 3a/IaH-
HOU TOYKM, HATIACAB HECKOJILKO UJIEHOB PA3JIOKEeHUA PyHK-
nuu o popmye Teitiopa:

11.21. y = 4cos(x + 2) + 2x2 + 8x, x,=—2.

11.22. y = 2cos(x + 3) + x2 + x + 2, x,=-3.

11.23.y=x2+1-2xIn(x + 1), x,=0.

11.24. y = 222 — 8x + 5 + 4lnx, x,= 1.

11.25. y=2¢2 - x2+ 2x + 1, x,=2.

11.26.y = x2 - 2e 1%, x,=-1.

12.
OYHRIINA
HECKOJIbKHX ITEPEMEHHBIX

Haiitu 3HaueHusa QYHKIIUA HECKOJbKHX IIEPEMEHHBLIX B
YKasaHHBIX TOUKAaX:

12.1. z=x2y -4 M(1,3).
X

12.2. z=e*¥sin(x), M (%—%)
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12.3.u=2x -3y + 22, M(1, 2, -1).

12.4.u = x% -3y + 2xz, M(0, 1, 3).

12.5. z = (x + y)ln(x2 + y), M(1, 2).

12.6. z=x¥"14+y*2, M,(2,2), My(1,3).

12.7. z = x + ysin(x + 1), M(O0, 2).

12.8. 2=y + cos(2 — x), M(O0, 3).

12.9. u = 5x + 3y + 2z + 4sin(2t), M(1, 2, 2, 0).
12.10. u = cos(2t) + x% + 5y — 4, M(0, 1, 6, 3).

Haiitu u m306pasuTh 00J1acTh onpeneaeHusT QYHKITUN:

12.11. z=/x-y-1.
12.13. z=/y+x2 +1.

12.15.z=In(2x -y + 1).
12.17. z = In(xy).
1

=

12.19. z=——=——
1-x%-y

1

12.21. 2 :23(,'—7!/—‘,-1'

1

12.23. z=———.
In(x2+y+1)

12.12. z=./2x -y +2.
12.14. z=+/y—2x2-3.

12.16. z = In(x + 2y — 1).
12.18. z = In(y2 — 4x + 8).

12.20. z= 1

1

12.22. 2= m.

1

12.24. 2=+
“T 2 -x-1)

13.

YACTHBLIE ITPOM3BOIHBIE,
ITPAJUEHT

HaiiTu uacTHBIe HIPOM3BOAHEIE 1-TO U 2-T0 IIOPSASKOB U II0JI-
HbIe U PepeHnaabl a4 JaHHBIX QYHKITHAIN:

13.1. z = x3y + 3y%x.

13.3. z=3xy+<.
x
13.5. z = xcos(xy).
13.7. z = y2e* 2,
13.9. z = Inx?y3.

13.11. z = In(5x + Ty).
13.13. z = xyarcsinx.

13.2. z = 2xy? - 3y3x2 + y.
2
13.4. 2= 5x2y—%.

13.6. z = ysin(x2y?).
13.8. z = xe**V.
13.10. z=1n/xy.

13.12. z = In(3x + 2y).
13.14. z = yarctg(xy).
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13.15. u=x?—-3y2 + 2yz. 13.16.u = 2y3 — 3xy + 5xz5.

_x,z _z_x?
13.17. U= y +x' 13.18. U 2z
13.19. u = sin(xyz). 13.20. u = cos(xyz2).

Hatitu ngna pauHbIx QYHKIINE IPOU3BOAHYIO IO HAIIPaB-
JIEHUIO 7 B 3aJlaHHOU TOUKe:
13.21. u=3x%-2xy+zy,
n=1{4,3,0}, M(1,2,0).

13.22. u=2xz-yz+3yx2,
7i={0,-4,3), M(2,1,2).

13.23. u=5x—-3xy+Txyz,
n={1,2,-2}, M(3,0,1).

13.24. u="Tx%y-3x22 +b5yz2,
i={-1,2,2}, M(2,0,0).

M300pasuTh IMHUY YPOBHA 1 HAUTHU BEKTOD I'pagreHTa IJIa
YKa3aHHBIX PYHKITUH:

13.25. f(x, y) = x — 2y. 13.26. f(x,y)=3x +y + 5.
13.27. f(x,y) =2 — x — 4y. 13.28. f(x, y) = 3x + 4y.
13.29. f(x,y)=T7—-7x +y. 13.30. f(x, y) = —5x — 10y.
13.31. f(x, y) = x — y2. 13.32. f(x, y) =y + x2.

13.33. f(x,y) =x2+y—2. 13.34.f(x,y)=y>—x+ 3.
3anucaTh B IBHOM Buje QyHKIUIO § = f(x), 3afaHHYIO He-
SABHO YpaBHEHUEM:

13.35. x4 +yi=1. 13.36. x2 + yS=1.

13.37. x" +y2=1. 13.38.3x +y5=1.
3

13.39. xy = —4. 13.40. 5, = 17.

13.41. 2% =5, 13.42. 97 = 2,

13.43. In(x - y) — Inx = 1n3.

13.44. In(x3 + y) + In4x = In2.

13.45. (x + 1) - sin(x + 2y) = cosx.
13.46. (x? + 1) - tg(2xy) = cosx + sinx.
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. d .
Haiimu npousBoaHyio % oT QYHKIIM, 3aTaHHBIX HEABHO

ypaBHeHueM F(x, y) = 0:
1347.y—x2+2=0.
13.48.3y +2x2—x=0.
13.49. 2% + 2 = 9.

13.50. x2 —y2 = 4.

13.51. x%?y — y?x - 1=0.

13.52. x2y2 —x* -yt =1.

13.53. x% — 8y2 = 4.

13.54. Tacd + y? = —1.

13.55. y3x2 —y2+ 0,4x5=0.

13.56. xy + 22 + 0,652 + x — 0,2y = 0.

13.57. sin(xy)+cos3—4/(x+2)(5—-y) =0.

13.58. cos(xy)+tg9++/(x-2)¢(1+y) =0.

13.59. e*x2 + 2% =1,
13.60. e 5*x5 + 7 = 3.

z 0z
HaiiT; yacTHBIe IIPOU3BOAHEIE ax’ @ oT QYHKIUH, 3a-

JaHHBIX HeIBHO ypaBHeHUeM F(x, y, 2) = 0:

13.61.z—x2—-y2=0. 13.62.z+x2—x+y=0.
13.63. x>+ y2+22=1. 13.64. x2 —y%2 —22=14.
13.65. 23 — xyz = 1. 13.66. ¢ — xyz = 0.

14.

KACATEJBHAS IIJIOCROCTD
H HOPMAJIb K IIOBEPXHOCTH

[ naHHBIX TOBEPXHOCTEN HAUTY YPaBHEHUA KacaTelb-
HBIX ILJIOCKOCTEH 1 HOpMAaJiell B YKasdaHHBIX TOUKAaX:

14.1. z = 2x%2 — 4y%, M,(2, 1, 4), M40, 1, —4).

14.2. z=xy, M,(1,1,1), M,y(-1, 2, -2).

14.3. z = x2 +y2, M,(0,0,0), M1, 2, 5).

14.4.z=2x2+y?> -3, M,(0,0,-3), M1, 1, 0).

14.5. x2+ 2 +22=4, M,(0, 0, 2), M40, 2,0), M2, 0, 0).

14.6. x2 +y?—22=0, M,(3,4,5), My(-3,—4,5).

14.7. x> - 2x+y+22=0, M;(1,1,0), My1, -3, -2).

14.8. x3+ xy—22=0, M (1, 3, 2), M0, 3, 0).
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15.
HNCCJEJOBAHHUE HA 9KCTPEMYM
®YHKIIUU HECKOJbKUX ITEPEMEHHBIX
HaiiTu cranmoHapubie TOUKY QYHKITUHI:
15.1. 2 =3x2 + y2 - 2y.
15.2.z=x2 - 6x + 2.
15.3.z = x2 — 2y% + 2x.
15.4.z=x? - y% - 4y.
15.5.u=2x2+y?2 + 222 — xy.
15.6.u=2x2—-y? - 22+ xz.
15.7. z = x? - 2xy + 2y% — 2x — 4y.
15.8.z = x2 + 2xy — 2y%2 — 2x — 8y.
15.9. z = x%y — x2 — 2xy + 2x.
15.10. z = y?x — 4xy + y® — 4y.
HUccnenosaTs Ha 9KCTPeMyM QYHKITAHA IBYX TEPEMEHHbIX
15.11.z = x2 - 2x + y? + 4y + 5.
15.12. 2 = x? + 2x —y2 + 4y — 3.
15.13.z = x2 + xy + y> — 3x — 6y.
15.14. z = xy — x® — y® + 3x.
15.15. z = 3x% — x% + y2 + 4y.
15.16. z = 3x%2 + 12x + 3y% — 3.
HaiiTu ycioBHBIH 9KCTpeMyM QYHKIIUY ABYX TePeMeHHbIX :
1517.z=x2+y%, y—-x+1=0.
1518.z2=x2—-y%, y—x+1=0.
156.19.z2=xy, y—x=0.
15.20.z=xy, y+x=0.
15.21.z=x2>—4x+y?>+4, y=x.
15.22. z=x2—-4x+y?>+4, y=x+2.
15.28.z=xy?, x+2y—1=0.
15.24. z=x3-y%, x—y—-2=0.

16.

CHUCTEMBI JUHENHBIX HEPABEHCTB
HECROJIBEUX ITEPEMEHHBIX.
ITPAONYECKOE PEHIEHUE

PemuTh rpaduuecky cUCTeMBI HEPABEHCTB U HAUTU Bce
YTJIOBBIE TOUKH:

x =2, x <3,
16.1. y<-1. 16.2. y>1.
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4x+5y>0,

16.11. 1, . 6 <0.

2x+y<2,
2x+y+320,
—4<x<2.

16.13.

2x-3y+62>0,
2x<6+3y,
0<y<d4.

16.15.

x—-2y-2<0,
2x+3y =6,
x-2y+22>0.

16.17.

3x+4y+12>0,
3x+4y-24<0,
x+2y <0.

16.19.

xzy,
3x+y<0,
y+42>0,
2y>x-8.

16.21.

—— — — —— —— <

x<2,

16Ah{yg_4.

x-y=0,

16.6. {Zx +y=4.

x+y<2,

16.8. {4y+x >-1.

16.12.

x+2y+62>0,
x+2y<4,
-2<x<4.

16.14.

4x-5y+5=>0,
4x <5y,
1<y<3.

16.16.

16.18. {x—-y>0,

2x+y+6=>0.

4x-y+8=>0,
4x-y-12<0,
x+5y <10.

16.20.

2x <y,
4x+y=>0,
y<3,
y<3+2x.

16.22.

{
{
|
|
|
|
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x+8y >0,
x+4y+8=0,
x—-3y<3,
y+4=>x,
y—-x+42>0,
y+6>2x.

16.23.

79

x+3=0,

x <7,
y=0,

y<5,
x+y<8§,
x+y+1>0.

16.24.

17.

NPOCTEUIIHUE 3ATAYN
JIHHEMHOT'O ITPOTPAMMHPOBAHHA

MeTomoM rpagueHTa MCCIEOBATh HA 9KCTPEMYM yKa3aH-
Hyio QyHKIuO f(Xx, y) IpU YKAa3aHHBIX OTPAHUYEHUAX

f(x,y)=2x+y,
x<1,
17.1. yy <1,
2x+2y<3.

fx,y)=x+y+1,

17.3. 6x+y>2,
1+x+y=>0.

f(x,y)=4x+3y+8,
x+2y <6,
x+y<3,

x>-2,

y=0.

17.5.

fx,y)=x-y,
x+y=2,

17.7. {1-x+y =0,
y<4.

f(x,y)=4x-2y+3,

17.9. |2x+y <8,
4x+2y > -5.

f(x,y)=-3x—4,
3x+y-3<0,
17.2. jy<x+3,
x<2.

f(x,y)=x+3y-0,5,

17.4. J2x+2y <7,
y<4.

f(x,y)=x+5y-T7,
2x+y <4,
x+y-1<0,
y+4>0,
x2>0.

17.6.

fx,y)=x+y,
x+2y <4,
17.8. yx+y+3>0,
x <8.

f(x,y)=3x+6y+1,

17.10. |X—2y<12,
6y <3x+5.
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f(x,y)=5x+Ty, f(x,y) =10x + 20y,
3x+2y<19, x+3,5y <350,
22+0,5y <180,

x+2y<13,
17.11. 0<x<5, 17.12. <x+y =10,
0<y<6. 0<x,
0<y.
f(x,y)=x,
,y)=8-5x-2y,
f(3xy)<6 ey x+y-120,
toY=0 y-2x<2,
x-y<l1,
xX+y<9,
17.13. \x+y=>-1, 17.14.
2x-y <6,
—-4<x<8,
0< x20,
=Y y=>0.

18.
HEOIIPEJIEJEHHBIA NHTETPAJI.
OCHOBHBIE METO/bI
NHTETPUPOBAHUSA

HaiiTu uHTErpaabl, UCHOJb3YyA TAGJIUIY MHTETPAJIOB U
CBOMCTBA JUHEHHOCTH:

18.1. j(x+1)dx. 18.2. j(3x2—x+1)dx.

18.3. j(8x7 —4x5 +11x'2)dx.

4 11
18.4. %—3{—2+%)dx. 18.5. j(J;H)dx.

18.6. [(¥x -34x)dx. 18.7. j(j;—x?’)dx.

3 . 2 -3 1
18.8. || =+-~-1|dx. 18.9. 44— |dx.
f(@ ¥z ) f(x %j’“

18.10. j(% —7%+3)dx.
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18.11.

18.12.

18.13

18.15.

18.17.

18.19.

18.21.

18.23.

18.25.

18.27.

2

3

(x 3+x3+x2+x

(5 e

. I7x33_x2x dx.

18.29.

18.30.

18.31.

18.33.

3

x3 —5x2

3x?

J‘@dx.

J‘%dx.

dx.

[(38ex —2x)dx

g)dx.

18.14. [¥2=2% g,

18.16. [*

3
18.18. f%dx.

18.20. j%dt

18.22. J'(+ 5e* j

[(2x® -3%)dx. 18.24. [(5+ —Yx)dx.
j(5sinx +2cosx)dx. 18.26. I(3shx —Tchx)dx.
3coszzx 5d 18.28. 5— 3cgs2xd
cos sin

1 —3cosxjdx.

V1-x2

1
2/x +jdx.
J( V1+x2
3+4vV1—x
—e* |dx. 18.32.

x/x2 j V1-x2

5  1+x2 18.34. [3+2x%,
j(l+x2 5 )dx. 8.34. J1+x2 x.

MR

81
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HaiiTu naTerpasnsl, UCIoab3yd IIOIBEeAeHNE IO 3HAK AUD-
depeHnIinaia, mpeodpasoBaHUe IOABIHTErPAILHOTO BEIPAYKEHM:

18.35. [(3x+2)"dx. 18.36. jﬁdx.
=

18.37. |V3x-1ldx. 18.38. J\3/7x—3dx.

1 3
18.39. jmdx. 18.40. jﬁdx.

18.41. j(e3x+%)dx. 18.42. j(i—e*o’x)dx.

-3 2x -5
18.43. [cos5xdx. 18.44. jsin%xdx.
18.45. jsin(3—2x)dx. 18.46. jcos(z—sx)dx.

3 1
—————dx. ————dx.
18.47. J10052(23c+5) ¥ 18.48. -[sin2(4—3x) ¥

5 1
18.49. J‘mdx. 18-50- .[mdx.

1 1
18.51. | ———dx. 18.50. | ————=dx.
J.\/szr2x+2 V-x2-2x i

Hatimu HNHTEerpaJbl, UCIIOJIb3yA MEeTOJ MHTETPUPOBaHUA I10
JacTAaM:

18.53. J.xexdx. 18.54. Ixcosxdx.
18.55. Ixsinxdx. 18.56. J.xlnxdx.
18.57. [x5*dx. 18.58. [In?xdx.
18.59. [ dx. 18.60. [x2e*dx.

Haiit; nHTErpasnl, NCIOJIb3yA YKAa3aHHYIO 3aMEHY Iepe-
MEHHOM:

71 =
18.61. f&(lm)dx’ t=vx.
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18.62. J‘%dx, t=x. 18.63. jxexzdx, t=x2.

18.64. jxcosxzdx, t=x2. 18.65. .fi“ljclxdx, t=Inx.

18.66. [ 04— t=Inx. 1867 £ dx, t=c*+1.

xln2x’ 1

18.68. Iex cos(e*)dx, t=e".
19.

HNHTETPAJIBI .
OT PAIINOHAJIBHBIX ®YHKIINU

BbIeiuTh 11e/1yI0 YacTh palOHAJIbHOM IPOo0uU:

19.1 2x%2 —4x+3 19.2 3x2-3x+1
N L 2. T e
19.3 2x2+2x—3 19.4 x3+2x2+3x—5
i A S
19.5. *>—-4x+7 19.6. X°=3x*-T7

x2-4 x2-1

PaznoxuTh IpaBUJIBHYIO PAIlMOHAJNBHYIO IP0o0b HA MIPO-
creiimmue gpo6u:

x—3 x+4

19.7. 3= 19.8. L.

19.9. _ 3X+5 19.10. - 3x-1
x2+2x-3° x2+4x+83°
8 3

19.11. 5. 19.12. 2.

2 -1 2 6

19.13. X *FxX=21 19.14. — X 15

9.13 x3+2x2 -8x 9 x% +5x2 +6x

Boruuciaurns nHTEerpaJjbl OT HpOCTefI]’.T.IHX pPanmuoOHaJIBHBIX
Ipobeti:

19.15. |2 ax. 19.16. [ 4 ax.
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1

19.17. fmdx. 19.18. [ 2)3
x+2

19.19. [ dx. 19.20. x2+1
3x+2 2x+5

19.21. [*3 - dx. 19.22. [*5 " dx.

Brruuciauts HNHTerpaJibl OT pallMOHAJBbHBIX Q)yHKHHﬁ:

2
19.23. J‘de. 19.24. jwd

+2 3
1
19.25. jmdx. 19.26. jﬁdx
19.27. J.#dx 19.28. %dx
X
3x+2 x% +3x
19.29. J.de 19.30. jmdx.

2 _1 2 6
19.31. [-X X1 gx. 1932 [ **6
x3 +2x2 -8x * J.x3+5x2+6x

20.
WHTETPAJIBI
OT TPUTOHOMETPHYECKHX
OYHKIHN

Haiitu nHTerpajinl, NCIOJIL3YA YKAa3aHHYI0 3aMeHY Iepe-
MEHHOM:

—to|X
201 oo =[5

dx x
20.2. = =.
0 j5—4s'1nx+3cosx’ t tg(Z)

20.3. [—9%X __ t—tgx.
1+sin2x

20.4. j—x t=tgx.
4sin2x +cos2x
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20.5. |cos®xsinxdx, t=cosx.
20.6. Isin3xcosxdx, t=sinx.
20.7. Isinzxcos3xdx, t=sinx.

20.8. |cos®xsin2xdx, t=cosx.
20.9. J‘ﬂdx, t =cosx.
3—cosx

20.10. |cosxes*sinxdx, t=cosx.

HaiiTu uHTerpasbl, UCIOJAb3Y A (DOPMYJIbI IOHUIKEHUA CTe-
TIeHu:

20.11. |sin2xdx. 20.12. |cos?xdx.
20.13. [sin?xcos?xdx. 20.14. |cos*xdx.
20.15. |sinxcos?xdx. 20.16. |[sinfxdx.
21.
HUHTET'PAJIBI

OT HPPAIIHOHAJILHBIX GYHKIIUM

HaiiTu naTerpasbl, NCIOJB3Yys YKA3aHHYIO 3aMeHY Iepe-
MEeHHO:

dx
21.1. , t=~/x. 21.2.
1++x

dx,t Jx.

dx — 3y
21.3. jm t=3x.

21.4. If+f

21.5. I+J— t=x+1.

dx, t=~x-1.

-

21.6.

X2
Jx-1
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22.
OIIPEJEJIEHHBII MHTET'PAJL
®OPMYJA HBIOTOHA-JIEUBHUIIA

Berunciants HNHTerpaJbl:

2
22.1. [(x? +1)dx. 22.2. ](2x_3)dx,
1
1
22.3. J.(z\/}_3)dx. 22.4. J(—&cjdx

sinX dx.

22.5. 3

cos3xdx. 22.6.

o._.a\:
Se—,n

4
dx

22.7. ) 22.8. [Vxdx.

j iV4-x J

" od

22.9. . 22.10. X

-[ 1+x2 o V1-x?
BbItH/Icm/ITL cpefHee 3HAUeHUEe (PYHKINU Ha YKa3aHHOM

OTpe3Ke:

22.11. f(x) = x2, [1,4]. 22.12.f(x)=x*—3x, [-1, 1].

22.13. f(x):%, [1,2].  22.14.f(x) = €%, [0, In3].

22.15. f(x)=%, [1,4].  22.16. f(x) = cosx, [0, 1].
X

23.
3AMEHA ITEPEMEHHOM
U UHTETPUPOBAHUE I10 YACTAM
B OIIPEJEJIEHHOM HHTETPAJIE

1 0
23.1. j(5x+3)e2xdx. 23.2. j(2—3x)exdx.

-1

0 2
23.3. j (2x2 - 8)e*dx. 23.4. j(4—3x2)exdx.
-5 -1
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T

2 b3
23.5. j(2x—5)cos3xdx. 23.6. j(1_2x)sin§dx.
0 0

3 8
10-3x)dx (2x—1)dx
23.7. (10-3x)dx 23.8. [ex—Dax
6[ Vd-x 6[ V9-x
2 1
3xdx 6xdx
23.9. . 23.10. [ 6xdx
1'[\/5_302 !\/10—x2
24.
PUMEHEHUE

OITPEAEJIEHHOI'O MHTETPAJIA
JJd BBIYHCJEHHUSA IIJIOIIATEN
1 OJJUH YT KPUBBIX

BoruucauTh maomanb GUryp, OorpaHUYeHHBIX KPUBBIMU,
3aJJaHHBIMHU B IeKapTOBLIX KOOPAUHATAX ; U300Pa3UTh 9TH (pu-

TYPBI:
24.1.y=x%, x=2, y=0.
24.2. y=+x, y=0, x=1.

24.3. y:%, x=1, x=e, y=0.

244.y=¢*, x=-1, x=0, y=0.
245.y=1nx, y=0, x=e.
24.6. y=cosx, y=0, x= x=0.

24.7.y=x, y=x2-2.

24.8.y=-x, y=—-x2+ 2x.

249.y=xlnx, x=1, y=0, x=3.

24.10. y =xe*, y=0, x=1nT7.

BuiunceauTh MIOLAaAh (PUIyp, OTPAHNYEHHBIX KPUBLIMU,
3aJJaHHLIMU IIapaMeTPUUYECKH; N300PasuTh 3TU (PUT'yPhI:

ki3
4’

x =cost, x =t-sint,
24.11. . 24.12. _

y =sint. y=1-cost.

x =3t2, x=t2-1,
24.13. y=3t—t2. 24.14. y=t3—t.
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BuruucanTe QJIMHBL IYT KPUBBIX:
24.15.y=chx, x=1, x=3.

3
24.16. y=2x2, x=0, x=4.

x =cost +tsint, X =cost,
24.17. Yy =sint —tcost. 4.18 y =sint.

25.
HECOBCTBEHHBIE HHTETPAJIBI

Brerunciants HHTerpaJjbl C 6eCKOHEUHBIMU IpenegamMu 110
oIpeaeseHnIo NIl YCTAHOBUTH PACXOAMMOCTh:

25.1. jj‘i’; 25.2. j(x e 23 O]d—x
wdx
25.4. J% 25.5. j1+x2 25.6. If(1+x)
25.7. 0]‘xdx. 25.8. 00cosxdx.
3
25.9. j(l o 2510 jm

HccnenoBaTh Ha CXOAUMOCTD MHTErpPaj ¢ 0ECKOHEUHBIMU
mpeneaMu:

25.11. jm 25.12. j%

25.13. jx ol 25.14. x+f' 25.15. &+3
25.17. f 25.18. jxxzdff

25.19. jm 25.20. j(;c f?’ld;



w0

TN OOEPEHITUAJBHBIE
YPABHEHUA

1.
IA®OEPEHIINAJILHBIE YPABHEHUS.
3ATAYA KOIIN

IIpoBepurts, ABIAETCA U JaHHAA QYHKIINA PEeIlleHIeM CO-
OTBETCTBYIOIEro nu)(pepeHIINaIbHOTO YPaBHEHUA:

Y S |
1.1. xy'+y=y%, y=1_5

1.2. y'tg(x)—y=1, y=3sinx — 1.
1.3. (x —y)dx +xdy =0, y=x(5—1nx).
1.4. dy+(2y-e*)dx =0, y:5e—2x+%ex.

3
1.5.t0"=v, v=1t2+3. 1.6. W"2=w?, w=f—2+1.

" __ 2 _ 1 m:l — 2
1.7. 2y" =3y~, y=rir 18. y Y= Inx.

1.9. 7" — 4T + 3T =0, T = 4e' + 2e5.
1.10. 4X" — 20X’ + 25X =0, X = 3e%",
1.11.y"" +9y' =0, y= xsin3x.

1.12. yA - 13y" + 86y =0, y = e* + €%,

1.13. 2"-82"+32'-z=0, Z:%et.

1.14. y) +8y" +16y = cosx, y= %cosx.

1.15. ii—4i+4u =1, u:i.

1.16. w+w =cht, w=0,5cht.
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IIpoBepurts, ABideTCA U faHHAA QYHKIUA PEIIIEHNEM CO-
OTBeTCTBYIOIeH 3agaun Komn:

7:2, !: 2
1.17.{-” ©y—a2, 1.18.{y 83X w81,

y(0)=0, y(1)=0,
y//_,’_y:O,
y'-y=0, -
Tl-o0
1.19. Jy(0)=1, y=e*. 1.20. y(z) > y=cosx.
yr(o):]w !(E)_
y 2 _0’
xy'+y=y’x, 1
1.21. =,
{y(1)=1, Y= xd-1nx)
y" =24x,
1.22 y((O):l, y=x*+x2+x+1.
y'(0)=1,
y'(0)=2,

Pemuts 3agauy Koy u mocTpouTs MHTETPATBHYIO KPU-
BYIO:

1.23 {y’:Zx, 1.24 {y/:?’xz’
T y(0)=3. T ly(0)=-1

Yy = 2e2x

1.25. (0)=3.

1.27.

y"=cosx,

y(0)=0,
'(0)=0.

f =
{ —cosx,. {y e
:

1.29. y(O) 1 1.30.
¥'(0)=2.
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J1a faHHBIX YPaBHEHUH OIPeIeIUTEh 00J1acTh, Te CyIIe-
CTBYeT eAUHCTBEHHOE pellieHue 3agayu Korrrm:

1.31.y = x2+ 12 1.32. y' = /1-y2.
1
1.33. /=%, 1.34. /=¥,
y'=y Y=y
1.35. y'=33y. 1.36. y'=./x2—y.
2.
TAPOEPEHITAAJBHBIE
YPABHEHHS

ITEPBOT'O IIOPAIKA

HaiiTu o611iee perienre nan oOIUIT MHTETpaJ ypaBHEHU S
C Pa3IeIAIIUMUCA IIEPEMEHHBIMU

2.1. ydx — xdy = 0. 2.2. y?dx — x3dy = 0.
e’y
2.3.y = xy. 24. Yy =—-.
x
2.5. y' = cosx(1 + y?). 2.6. y' = cos?y(1 + x?).
2.7. du + ut3dt = 0. 2.8.dT = Txdx.
2.9.y' = e*ylny. 2.10. y' = e¥lnx.
211, w' = w(x?+ 2x +3). 2.12.y = (y®+ 2y + 1).
2
2.13. VI-x?dy1-yPdx=0.  2.14.y =TV
1+x
2.15. = 1+42 2.16. X = 1+1
1+x2 1+X2
2.17. x'=¥°0SY 2.18. x' =¥
2x xe*
2.19.y = 257V, 2.20.y = 2v°*.

Pemmuts 3agauy Koru 111 ypaBHEHUS ¢ Pa3 e A0[IMU-
Cs IIepeMeHHbIMU:

y'=x%y, {y’ =2y%x,
2.21. 2.22.
{y(O) =1. y(1)=-1.
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N1-x2dy— dx =0, dy—2e¥xdx =0,
2.23. 2y 2.24. ¥(0)=0
y(0)=5. )
x =2t(1+x2), dx—-2t(1+x2)dt =0,
2.25. 2.26.
5 {x(O):l. 6 t(0)=-2
5 97 ydic+xdy:0, 098 {yzdx+x2dy:0,
R y(g):l. y(5)="T.
2
r_].+t2 y/:1+7y,
x'= , 3x2
2.29. 3x2 2.30. 4
x(0)=1. y(—ﬁ):l.

Haiitu ob1riee pelrierne uau 001U MHTETPAJ OLHOPOIHO-
0 ypaBHEHUS:

4y+x
2.31. y=2Y41. 2,32, /=YX
31. y 2x+1 32. y p

2.33. y’:exp(—ﬂ)+l 2.34. y—y +7 Yi1.
X X

2 3 3
2.35. x'= @ JE ggg w o

¢ t
2.37. u=cos? %+ %, 2.38, dw _ 2 +wi-w?
o X x dt 2 .
y2
x+ycos? xzexp(—ﬂ)+y2
239. y=— X, 2.40. ' =
xcos% yx

Pemuts 3agauy Koitiu 118 0fHOPOAHOTO YPaBHEHUA:

y,:xz_‘_yz y’_yz_xz
2.41. xy 2.42. xy

y(1)=1. y(1)=3.
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x:t—3x, x/:t+3x’
2.43. t 2.44. t
x(2)=5. x(5)=2.
yI: 1_L2+£, y,=«/x2+y2+y
2.45. V' ox2 x 2.46. x ’
y(1)=0. y(1)=0.
HaiiTu ob111ee periernne JUHEHHOTO YPaBHEHUA:
’ E — '_E:
2.47. y'+ o 1. 2.48. y e 1.
Y WY
2.49. y pn x. 2.50. y' + o x.
2.51. tdx — (x +t3)dt =0. 2.52. xdw + (w — x%)dx =0.
253.y +2y=e". 2.54.y' - 2y =e".
2.55. y' —2xy = 2xe*’. 2.56. y'+2xy=e .
Pemuts 3agauy Koy a5 1uHeHOTO ypaBHEHU I :
Yy __12 _Y_
2.57. {y x a8 2.58. {y x r
y(1)=4. y@)=1.
’ 2 — pX ’+E = lnix’
2.59. {y T 2.60. {y x x
y(1)=0. y(1)=3.
' y 2 ! y _ a3
+-Z-=x2, —Z=x5,
2.61. {y 2x 2.62. {y 2x
y(1)=1. y()=2.

3.
INOHUKEHHUE ITOPAIKA
JUADPDPEPEHIITUAJBHOI'O YPABHEHHUA
HaiiTu o61tee pernrernne 1upepeHIinajIbHoro ypaBHeH A
TocJieJOBaTeIbHBIM HHTETPUPOBAHUEM

3.1.y"' =x. 3.2.y" =e".
3.3. y"=x. 3.4. y"=¥x.

3.5. y'" = cos3x. 3.6. yIV) = sinx.
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Pemuts 3agauy Komu:

y//:er, yr/:é/;,

3.7. 1y(0)=1, 3.8. 1y(0)=2,
y'(0)=3. y'(0)=-2.

ym — 1, yﬂl — %’

0)=2,

3.9. 1Y ,((0)) I 3.10. ¥ =3,

v 0)_— . y)=2,
y'(0)=0. y'(1)=-1.

Haiitu obiiee pernierne guddepeHIInaaIbHOT0 ypaBHeHN,
BBOJA HOBYIO HEM3BeCTHYIO QyHKIHUI 2(x) = y®:

311.y"x=y". 3.12, 2xy"" = y".

3.14. y"" = y"th(x).
3.16. xw'" —w" = x.
Haiitu ob1riee perienue suddepeHnnaaibHOT0 YypaBHEHU

WJIN, €CJIY 3alaHbI HAYaJIbHBIE YCIOBUS, PEIUTh 3agauy Ko,
BBOJs1 HOBYIO HEU3BeCTHYIO QYHKINIO p(Y) = Y':

3.13. y"tg(x)=1y'.
3.15.tx" + x" =t.

3.17.y" =y'2. 3.18.yy"+y'2=0.

3.19.yy" =y + y'2. 3.20.y" =y'y.
ygyﬂ:_l, yn:ezy,

3.21. Jy(1)=1, 3.22. {y(0)=0,
y=1. y'(0)=1.

4.
JIMHEWHBIE O{HOPOIHBIE
TUODOEPEHIINAJBHBIE YPABHEHHS
C IIOCTOSTHHBIMH KOD®OUITHEHTAMHI

ITpoBepuTh, ABJIAIOTCA JIU TaHHBIE CUCTEMbI (DYHKITUH JIN-
HeiHO He3aBUCUMBIMHU B 00JIaCTH OITpEIeJIeHMA:

4.1.1, x.
4.3. x, 2x, x2.

4.5. e*, xe*.

4.2.1, x, x2.
44.1, 2, x.

4.6. e*cosx, e*sinx.
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BBIUKMCINTE ONIpeaenTe] b BPOHCKOTO A HJAHHBIX CHC-
TeM QYHKITIHA:

4.7. x, e*. 48. x, L.
X

4.9.e7%, xe™™. 4.10. sinx, cosx.

3ammcaTh QyHAAMEHTAJIbHYIO CUCTEMY PeIleHu JTUHeH-
HOT'O OZHOpPOAHOTO AupGhepeHIINaJIbHOTO0 YPaBHEHUA, 3HAA
KODHU €0 XapaKTePUCTUIEeCKOT0 YPaBHEHUA:

4.11. 0, =1, Ay=2.

4.12. 7»1,2 =1.

4.13.2, =0, hy3= 2

4.14. kl 5=0, Ag=

4.15. 7»1,2,3 0.

4.16. 1 5 =-3, A3=5.

4.17. 0 =3 - 2i, Ay=3 + 2i.

4.18. 0, =-3—1i, hy=—-3 +1i.

4.19. 0 = 3i, Ay=-3i.

4.20. 0, =0, Ay=-i, Azg=1.

BoccTanoBuTh TMHEIHOE OLHOPOHOE TUDdEpPEeHITNATIEHOE
yYPaBHeHNe, 3Had ero XapaKTepUCTUYECKOE ypaBHEHNE:

4.21.922-61+1=0.

4.22. A+ 1A +2)=0

4.23. 02+ 3L+ 2=0.

4.24. 02+ 1)2=0

4.25.2)%2-3L-5=0.

4.26.23=0

CocTaBuTh JuHeNHOEe OqHOpPOAHOEe nubdepeHIIaIbHOE
YPaBHEHUE C IOCTOAHHBIMU KO3(hpUuueHTaMu, 3Had QyHIa-
MEHTAJIbHYIO CUCTEMY PeIlleHUM:

4.27. ¢e*, e7*. 4.28.1, e~.
4.29. e*, xe*. 4.30. 1, x, x2.
4.31. sin3x, cos3x. 4.32. e*, 2%, 3%,

HaiiTu o011iee perieHue 1, ecjIy 3aJaHbl HaUaJIbHbBIE yC-
JIOBU, pemuTh 3a7auy Kormu:

4.33.y" —y=0. 4.34.y" +y=0.

4.35.y"+ 2y +y=0. 4.36.y" — 2y +y=0.
4.37.y" +2y" -y —2y=0. 4.38.y" —2y" + 2y'=0.
4.39.y" -3y"+3y'—y=0. 4.40.y" +3y"+ 3y’ +y=0.
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y!l_4y!+3y:0’ y//_2yl+2y:0’
4.41. {y(0)=6, 4.42. 1y(0)=0,
y'(0)=10. y'(0)=1.
y/"+ y/l — O’ y/’l+y/ — 0,
y(0)=1, y(0)=0,
443. 0y =0, 444. 9 0)-1,
y”(O):l. y//(o):_l.
5.

METO/I, TIOIBOPA
JJIS TTHERHBIX HEOMHOPOTHBIX
IN®OEPEHIINAJIBLHBIX YPABHEHUMN

OmpeeiuTh BUJ YaCTHOTO PellleHnsd, 3HAA KOPHU Xapak-
TEePUCTUUECKOTO YPABHEHUA U IIPABYIO YacThb f(x) nuddepen-
[AAJIBHOIO YPABHEHUA:

51.0,=1, =2, f(x)=3x+ 2.

52. 4, =1, =0, f(x)=2x+ 3.

53. =1, A,=0, f(x)=2xe™™

54.0,=1, hy=-1, f(x)= 3xe‘x.

55.A,=1, Ay=0, f(x)=3sinx.

5.6.1; =i, Ay=—i, f(x)=2cosx.

OnpemenuTh BUA YACTHOIO PEIlleHns, He HaXO/Ad Heolpe-
JIleJIeHHBIX KO3 (punmeHTOoB:

57.y" -3y’ +2y=3x+ 2.

58.y" +y=x2—-1.

59.y" -2y +y=x2+1.

5.10.y" +y' =2x—-1.

511.y"+y' =x+5.

5.12. y”’ + y =x%+x.

5.13.y" — y' = 3e?*

514.y" +y' = (x + 1)e*.

5.15. y" +y = 2xe*.

5.16.y" +y' = xe ™.

5.17.y" + 2y +y=3e™".

5.18. y"" + 2y" = xe 2*,

5.19. y" + 3y’ + 2y = 3cosx.

5.20. y" + y = —3sinx.
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5.21. y" + y=sin3x.
5.22.y" — y" = 2xcosx.

HaiiTu o011iee perieHre HEOJHOPOIHOTO YPABHEHUA:
5.23.y"+2y +y=-2.

5.24.y" +y"=1.

5.25. y" — 4y’ + 4y = x2.

5.26. y" + 8y’ = 8x.

5.27.y" + 4y’ + 4y = e*.

5.28. y" + 4y’ + 3y = 9e 3%,
5.29.y" + y = 2e*.

5.30. y" —y = 2cosx.

5.31.y" —y' = e*sinx.

5.32. y" + 2y’ = 4e*(sinx + cosx).

Pemurs 3agauy Korrm:

y'+y=2(1-x), y"+9y =36e3*,
5.33. |y(0)=2, 5.34. {y(0)=2,

y'(0)=-2. y'(0)=6.

y'+y =e”, y"+4y =sinx,
5.35. <y(0)=1, 5.36. <y(0)=1,

y'(0)=-1. y'(0)=1.

97



0000000000000 000000 0000 0 0

PSIIBI

1.
YHUCJIOBOM P,
CYMMHUPOBAHHUE PSI0B

3amnucatb Ppa3BepHYTOE BEIPaMXKeHne OJid JaHHOI'O pAnga:

o0 1 [ee] 1
1.1, ) =, 1.2. Y (-1 =
= 1 > 41
1.3. ) —. 14. Y (1)1
n:lzn nZ—l( ) 3n
= 1 2
1.5. Z? 1.6. T
n=0 n=0

1.7. Z( )"(2n o 1.8. Z(Zn)"

© n sl 2n

1.9. Y X5, 1.10. > .

nz::l n ,;(2n)z
s1n(nx) cos(2nx)
1112 : 11221(2)3 .

HaiiTu o onpeesreHUI0 CyMMY IreOMETPUUECKOTO PAA U
YCTAaHOBUTH €T0 PACXOAUMOCTb:

1.13. 31 1.14. 31y L
nZ:(l)zn ZO o

1.15. S (i) . 1.16. 3 2n.
225 2

n=0



VI. PSIMIBI

117. 3 (13",

n=0

- 1
119. > oo
n=0

1.21. ) In?"(2).

n=2

99

1.18. Z( " 32n

1.20. 3" 2o,

n=0

1.22. i(—l)" 1n37(4).

n=0

HaiiTu mmo ompepeneHunio cyMMy psfa, pacKJagbIBas 00-
Uit YieH psafa Ha IPoCTeinme poou:

1.23. Zn(n1+ 1) 1.24. Zn(n1+ 3)
1.25. 214,121—1‘ 1.26. gm
1.27. Zm 1.28. gm
1.29. ;nz+762n+8. 1.30. glﬂg‘;%.
2.
HCCJIETOBAHHE

HA CXOJUMOCTDH PAT0B
C IIOJIOKHUTEJBbHBIMHA YJEHAMHA

IIpoBepUTH BHITIOJHEHNE HEOOXOIMMOTO YCIOBUSA CXOIU-
MOCTH pAJa:

01 % nil g 3Enes, Vn(n+2)
;3 Z Zn3\/n+
1
In+4 In(n-1) — en
2.4 Z(n2+3)' 2.5 HZ‘é - 26 ;7n+3'
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UccnegoBaTh pag Ha CXOOUMOCTD C IIOMOITHI0 IIPU3HAKOB
CPaBHEHUA:

- 1 . n
2.9, X 2.10. Y —1
Z;nan ;3”(n+1)
2.11. > n2n. 2.12. Y ragn,
n=1 n=1 n
- 1 > 1
2.13. . 2.14.
nz;;zuz ;3n+5
» sin %) » COS %)
2.15. > T 2.16. > o
n=1 n=1
- n — n
2.17. Zn3+1. 2.18. 3 —
n=1 n:lnz +1
- Inn — In(n+1)
2.19. nzl — 2.20. ;7%3 )
2.21. Y- 222, 3 1
in +3 "2 45
2.23. Zznsin(ln). 2.24. 22ntg(ln).
n=1 4 n=1 3
245 3+4
2.25 Y to 2.26. Y L2
=~ n22n z n33n
2 2
2.27. n +3n+4 2.28. n +5n+
Z:n“Jan 1 zn3+5n 3

iM 2.30. Zf(n+5).

3 3
n=1 n°+3 =1 n°+4

2.29.

WccrmemoBaTh psij Ha CXOANMOCTD C IOMOIIBIO IPU3HAKA
Hanambepa:

0 2n
2.31. ;ﬁ 2.32. Z(Zn)'
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X 5
2.33. ;%

0 4
2.34. Y
n; @n+1)!

101

3n)! (2n-1)!
2.35. ZEZ”;'. 2.36. Z o
2.37. 2(3 T 2.38. ,LZ;%

HccnenoBaTh PsAA HA CXOAUMOCTH C IIOMOIIBIO PAJUKAE-
Horo pusHaka Koru:

n n

2.39. ’2(3’1’11) . 2.40. z(2n+1)

n

n
S 2n? S 2n?
2.41. Z(n2+1j 2.42. Z(3n2+1j :

S i S 2 3n !
243. 3. (2n+1) 244. 3n (2n+1) :

= 2 (Inn)?
2.45. n-_ 2.46.

ngz(lnn)” Z(n+1)2”

HccnenoBarh pAg HA CXOAMMOCTD C IIOMOIIbIO0 NHTErPaJib-
Horo npusHaka Korrm:

o0 o0 1
2.4 . 2.48.
7. ; n(lnn)2 8 r; n(lnn)’
< 1 - 1
2.49. . 2.50. .
ngzn Inn renNIndn
2.51. ) I 2.52. > n3".
n=1 2r n=1
253. YL, 254 3¢
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3.
SHAROITEPEMEHHBIE

I/ICCJIe,I[OBaTB Ha CXOOMMOCTBh, YCTAHOBHUTDH, YCJIOBHO NJIN

PAJBI

a0COJIIOTHO CXOLUTCA JAHHBIA PSALI:

3.3. -

55 $CU"

3.7. -

(-1)"3"
3.9. Z e

© _l)n
3.11. Yy D"
,,Z:;n\/lnn

S~ (-D)"
3.2. >

n+3

3.4. ’12:“3(—1)'1 Tn(n+5)°

3.6. i(—l)”n.‘Z”.

n=1

n

ﬁ;(_l)n (3nn+1) )

(3n)!
@n)!

3.8.

3.10. Z( 1)"

cyr
n=2 NN 1n3

3.12.

BreruucauTts cyMMy psAjzia ¢ 3aJaHHOM TOUHOCTHIO 0L

s (-D)'n
3.13. nzl Tini”

a=0,1.

v (=D)'n

14, , a=0,1

3.14 ,;1(1+n3)2 o
)

3.15. , @=0,01.
2 Giny3

3.16. >0 50,01,

£ (1+2n)4"
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s (D" s (1"
3.17. , @=0,001. 3.18. , 00=0,001.
;2%! * ,;?wnv *

4.
OYHRIIMOHAJBHBIE PAJBI.
OBJIACTb CXOJAHUMOCTH.
PABHOMEPHAA CXOJIUMOCTD

HaiiTu o6acTh cXoquMOCTH (PYHKIIMOHATIHLHOTO PsAIa:

X
n:ln n=1
o0 o0 1
4.3. Zn s 4. D
n=1 n=1
45.% " 46. 12
onv 243 Sn*+2+3

n

47, i(ﬁ) . 48. i(“l)

n=1 n=1
4.9. Y (x2-4x+3)". 4.10. D (-x2—-6x-8)".
n=1 n=1

JloKkasaTb paBHOMEPHYIO CXOANMOCTD (PYHKIIMOHAJIHLHOTO
pana Ha (—oo, o):

4.11. Zsm’”‘ 4.12. ZCOS”’C
S 1
413. Y — 4.14.
nzz(:)nz(1+n2x2) rLZ;‘)n3(2+cosnx)
415, 3 cosnx. 4.16. 3 sinnx
n=0 n n=0 2r
D 2,2 DO 2,2
4.17. Y ¢ 4.18. Y ¢
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5.
CTEITEHHBIE PABI

Haiitu 061acTh CXOOUMOCTY CTEIIEHHOTO pAIAa:

5.1. ) x. 5.2, D (-1)"x".
n=1 n=1
53. 5 (C1n X 5.4. 32"
ngl( ) 3n n=1 5n
5.5. 3 (x=3)" 5.6. 3 (1 D"
5.7. 32 5.8. 3 nlxn.
n=1 n' n=1
0 0 2)n
5.9. _oyn. 5.10. S (*+2)"
,;n(x ) HZ:; 2on
S — (x—1)"
511, 3 D" 5.12. .
nz:‘é nilnn n§2 nln2n

Pazmoxkuts pyHKIIMIO B paf Teisopa B OKPECTHOCTH YKa-
3aHHOI TOUKHU U OIPEeJeJUTDh 001aCTh CXOAUMOCTH

5.13.y =e3%, x,=0.

5.14. y = In(1 + 4x2), x,=0.

5.15. y =sin2x, x,=0.

5.16. y = xcos3x, x,=0.

5.17. y= ﬁ %o = 0.

5.18. 0.

1
y:ma Xo =
5.19.y=1In(1 - x - 6x?%), x,=0.
5.20. y = In(1 + x — 6x2), x,=0.
5.21.y=(2-¢%?, x,=0.
5.22.y= (3 —¢%)?, x,=0.
5.23.y=Inx, x,=1.
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5.24. y:%, xo=1.

5.25. y=sinx, x,=2.
5.26. y = cosx, xo=—2.
5.27.y=1n(x +5), x,=1.
5.28. y=In(x—-3), x,=1.

_ 1 _ _ 1
5.29. y=9_5 X =3. 5.30. Y=,i3
5.31.y =sinx, x,=0. 5.32.y=cos?x, x,=0.

5.33.y =sin3x, x,=2. 5.34. y = cosbx, xy=—2.

HaiiTu cymMy cTemleHHOTO psza, MCHOJIb3Ys ero auddge-
peHIIpoBaHe NN NUHTeTPUPOBAHIE:

s> Xo =2.

5.35. zx 5.36. > (n+1)x" 1.
n=1 n=0
n X"
5.37. r;)(n+1)x . 5.38. 2o

0

5.39. i(n+1)(n+2)x”. 5.40. > (n+2)x" 2.

n=0 n=2
541. Y (n+1)xm2. 5.42. 3 (n+4)xom.
n=2 n=0

BoruncanTh TpubInKeHHo ¢ TouHocThio 0,001:

0,1 0,1

5.43. [ dx. 5.44. ]ﬂxzdx
0 0
0,1 0,1
5.45. jsin(leZ)dx. 46. j cos(10x2)dx.
0 0
0,1 . 2 0,1
5.47. jmdx. 5.48. Imd
b X
0,1 2
5.49. jln(“zx)d. 5.50. j%x?’x)dx.
0 0
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6.
PAODBI ®YPBE

Cuenyiomime QyHKIUY Pas3iosKuTh B pAx Pypbe Ha yKa-
3aHHBIX OTPEe3KaX: a) B MOJHBIN pan Pypbe 1o CMHyCcaM U KO-
cuHycaMm; 0) TOJIBbKO [0 CHHYCAM; B) TOJBKO II0 KOCHHYCAM;
1306pas3uTh rpaMKM CyMM COOTBETCTBYIOIINX PALOB Dyphe:

6.1.y=5-x a)[-=n, n]; 6)[0,n]; B)[O, n].

6.2.y=1+x a)[-=n, n]; 6)[0, n]; B)[O, «].

6.3.y=1+2x a)[-=n,n]; 6)[0,n]; B)[O, =]
6.4.y=3-2x a)[-m, n]; 6)[0,n]; B)[O, ®].

6.5.y=9-2x% a)[-n, n]; 6)[0,x]; B)[O, n].

6.6.y =4+ 3x2 a)[—n, n]; 6)[0, n]; B)[O, «].

6.7.y=6x a)[-m,n]; 6)[0,n]; B)[O, ®].

6.8.y=-5x a)[-m, n]; 0)[0,n]; B)[O, 7]

6.9.y=2+|x| a)[-n, n]; 6)[0, n]; B)[O, n].

6.10.y=7-|x| a)[-m, n]; 6)[0, n]; B)[O, n].

6.11.y=2x%2+3 a)[-n, n]; 6)[0, n]; B)[O, «].

6.12.y=1-3x% a)[-n, n]; 6)[0, n]; B)[O, n].

VrkazauHble QYHKIINYN PA3JIOKUTD B pag Pypre: a) o cu-
HycaMm; 0) ITo KOCMHycaM Ha YKa3aHHBIX OTPe3Kax:

6.13.y =4 +x, [0, 3n]. 6.14.y = 1 - 9%, [0, 2n].
6.15. y=-3x, [o,g]. 6.16. y =5z, [o,ﬂ.
6.17.y=1-x, [0, 2]. 6.18.y=1+x, [0, 3].
6.19.y=1+9x, [-6,0].  6.20.y=2-Tx, [-1,0].
621.y:3—7x,PL%} 622.y:6+3x,PL%}

6.23.y=8, [0, 4n]. 6.24.y =3, [0, 3n].
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KPATHBIE
WHTEI'PAJIbBI

1.
ITOBTOPHOE MHTETPHUPOBAHUE

Brorunciauts IIOBTOPHBIE MHTET'PAJIbI:

1.1. T[dxlji(x+y)dy. 1.2 1J‘dsz‘(x2 +y)dx.
0o 0 0 0
1 x 1 y
13.Pxﬁx+mﬂﬁ 14.@yﬂﬁ+yﬂx
0o 0 0 0
1 x 1 g2
1.5. jdx jxdy. 1.6. [dy [xdx.
0o 1 0 2

101 1 1 1 y
1.7. [dax [dy [(x+2)dz. 1.8. [dy [dz [(x+2)dx.
0 0 0 0 0 0

1 x2 x2+y2

1.9. ]‘dybj.dxéjydz. 1.10. .[dx Idy I x2dz.
0 0 0 0 1 0

2.
IBOMHOM MHTETPAJI
B TEKAPTOBBIX KOOPTUHATAX

BerumcauTh ABOHHOIN MHTErpaj II0 IPIMOYTOJbHOU 00-
JacTu:

2.1. [[xyds, 2.2. [[x2yds,
D D

D: 1<x<2, 0

IN
<
IA
w
S
—
IN
®
IN
&
[e=]
IN
<
IN
—
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2.3. [[(x+y)ds, 24. [[(x2+y)ds,

B: 0<x<1, O<y<l. g: 1<x<2, 1<y<3.
2.5. [[(x2+y?)ds, 2.6. [[(8x2-y?)ds,

g: 0<x<1, 0<y<2. g: 0<x<2, 0<y<2.

BberuucanTs ABOMTHOM MHTETPAJI 10 IIPOU3BOJILHOM 001aCTH,
OTpaHUYEHHOU 3aJaHHBIMU KPUBBIMI:

2.7. [[ds, 2.8. [[as,
D D
D: y=x2, y=+x. D: y=x2, y=x.
2.9. j jds, 2.10. [[ds,
D D
D: y=x2, y=x5. D: y=x, y=x3
2.11. [[xds, 2.12. [[yds,
D D
D: y=x2, y=+x. D: y=x2, y=x.
2.13. ﬁ(x +y)dS, 2.14. H(x —y)dS,
g: y=x2, y=x3 g: y=x3, y==x.
2.15. [[xds,
D

D: y=x, y=1-x, y=0.
2.16. [[yds,

D

D: y=x, y=1-x, y=0.

2.17. deS,
D

D: y=x, y=1-x, x=0.
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2.18. [[yds,

D

D: y=x, y=1-x, x=0.
2.19. ”(x+y)dS,

D

D: y=x, y=1-x, x=0.
2.20. jj(x—y)ds,

D

D: y:\/;, y=1-x, y=0.

3

TPOITHOI HHTEI'PAJI
B IEKAPTOBBIX KOOPTHHATAX

BerumcauTh TPOWHON MHTErpaJj 0 MPIMOYTOJbHOU 00-
JIacTu:

3.1. m(x+y+z)dv,

1;: 0<x<1, 0<y<1, 0<z<l.
3.2. jﬂ(x—y—z)dv,

1;: 0<x<1, 0<y<2, 0<z<3.
3.3. [[[(x?+y?+22)av,

VV: 0<x<l, 1<y<2, 2<z<3.
34. [[[(-x?-y?+22)av,

v, 1<x<2, 1<y<2, 1<z<2.
3.5. gmx+;jdV,

V:0<x<1, 1<y<e, 0<z<1.

3.6. ”J.xsinde,
v

V:0<x<l, OSysg,
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BrruucauTts TpoiiHOIM MHTErpas Io IIPOMU3BOJILHOI 0bsac-
TU, OTPAHUYEHHOH 3a/JaHHBIMU II0BEPXHOCTAMU:

3.7. jvj fav,

V:y=x2, y:\/;, z=0, z=38.

3.8. jvj fav,

Viy=x2 y=x, 2=3, 2=0.

3.9. jvj fav,

V:y=x% y=x% 2=0, 2=3-x-y.
3.10. [[fav,

I;/: y=x3, y=x, 2=0, 2=2-x—y.
3.11. [[[xav,

VV: y=x2, 2=0, z=3, y=+/x.
3.12. mydv,

VV: y=x2, 2=0, y=x, z2=-3.
3.13. m(x+y+z)dv,

VV: y=x2, y=x3, 2=0, z=1.
3.14. m(x—y—z)dv,

VV: y=x2, y==x, 2=5, 2=6.
3.15. [[[(x+2)av,

v

Viy=x, y=1-x, y=0, 2=0, z=1.
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3.16. ﬂj(y+z)dv,

v y=x, y=1-x, y=0, z=-1, z=1.
3.17. mydv,

VV: x=0, y=0, 2=0, x+y+z=1.
3.18. [[[xav,

1;: x=0, y=0, 2=0, x+y+2z=2.
3.19. jjj(z—y)dv,

VV: x=0, y=0, 2=0, x+y+z=—1.
3.20. [[[(z-x)av,

VV: x=0, y=0, 2=0, x+y+2z=-2.

4

JBOITHO WHTETPAJI
B IOJIAPHBIX KOOPJIMHATAX

BrruucanTh, nepexois K MOJAPHBIM KOOPIUHATAM:

4.1. [[Jx?+y2ds,

D

D: x2+y?<1, x>0, y=>0.
4.2. jj3x2+y2ds,

D

D: x2+y2<1, y>x, y=0.

4.3. £ [(1-yx2+y?)as,

D: x?2+y?<1, x>0.

44. ]j) f(1-/x2+y2)ds,

D: x2+y?<1, y=0.
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4.5. ﬂm

D: 1<x®+y%<4, x>0, y=>0.

4.6. jjm

D: 1<x?2+y%2<9, x>0, y=>x.

47. jj (x2 +y2)3dS,
D

D: x<0, y<0, x2+y%<1.

4.8. ﬁ (x2 +y2)3dS,
D

D: x<0, y>-x, x2+y?<9.

BreruucauTs niomans GUrypsl, orpaHuYeHHON 3aJJaHHBI-

MU KPUBBIMU:

4.9. 2 -2y+x2=0, y=0, y==x.
4.10. y2 -4x+x2=0, x=0, y=x.

4.11. y2_4y+x2201 y=0, y=\/§x.

4.12. y?-8x+x2=0, y=0, y=

4.13. y2 -2y +x2=0, y=—3 y* ~4y+x2=0, y=3x.

4.14.

y?—4x+x2=0, y=—2; y2—-8x+x2=0, y=0.

5.
TPOHOV WHTETPAJI
B IIUJIHHIPHYECKUX
KOOPTMHATAX

5.1. _m‘«/x2+y22dV,
14

V: x2+y?<1, x>0, 220, y=0, z<0.
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5.2 [ ay,

Ve x2+y2<1, y=20, 221, y>x, z<e.

5.3. JVHZJJ;TyZ’

V:1<x?2+y?<4, x<0, y<0, 1<z<3.

5.4. m zdV
NEZ +y
V. 1<x?2+y?<9, x>0, y<x, 0<z<1.
BBI‘II/IC.TII/ITB O6’BeM TeJa, OrPaHNYeHHOI'0 3aJaHHBIMU I10-
BEPXHOCTAMM:
55.y2-2y+x2=0, x=0, y=x, z=0, z=09.
56.y2-4x+x2=0, y=0, y=x, 2=0, z2=3.

5.7. y2-4y+x2=0, x=0, y=/3x, 2=0, z=x2+y2.

5.8. y2-8x+x2=0, x=0, y=—-, 2=0, z=-x2—y2,

Nk

6.
TPOVHOI WHTETPAJI
B COEPHYECKHUX
KOOPTHHATAX

Beruuciants 06beM TeJjia, OrPaHNYE€HHOI'0 3aJaHHBIMU I10-
BEPXHOCTAMM:

6.1.220, x2+y?+22=1.
6.2.2<0, x2+y?+22=4.
6.3. 2> /x2+y2, z<\1-x%—y2.

6.4. ZS—\/x2+y2, 23\/1_x2_y2.
6.5. —Jx? +y? <z<x?+y?, P +a?+y?=1.
6.6. —Jx?+y? <z<x?+y?, 1<2?+x?+y’<4.
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BreruucauTs TpoiiHOM UHTErpaJL:

6.7. J.J‘J'(:)c2 +y?+22)dV,
v

V: 0<z<x2+y?, z2<J4-x2 -2,

6.8. [[[(x?+y?+2%)av,
14
Vi z2—x?+y?, 2<0.

6.9. m (x%+y%+22)3dV,
v

Vi z<x2+y?, z<J1-x2—y2.
6.10. m (22 +y2 +22)3dV,
i

V:1<x?+y2+22<4,



e NI

TEOPHUS I10J14

1.
JNOOEPEHITUAJDBHBIE OIIEPAIINN
B JERAPTOBBIX KOOPIHHATAX

Brrunciaurs I'PagreHT CKAJIAPHOI'O IIOJIA B YKa3daHHBIX
TOYKaXx:

2
1.1. u= % M@,2,3).

2
1.2. u =xi, M@1,2,3).

13. u=3-4.2 pma1,1).
Xy

2
2

14, u=2_3 .5 aa,1,1).

x2 2 T

1.5. u=x?+cosyz, M(l, n,%).

1.6. u=y?-sinxz, M(%,& n).

1.7.u=xe¥%?, M(1,1,1).

1.8.u=ye?*?, M(@1,1,1).

1.9.u =yln(x + 2), M(2, 3, 4).

1.10. u = xIn(2y + 32), M(1,1,1).

BeIuncanuTs AMBEPTEHIINIO BEKTOPHOTO IIOJISA B YKAa3aHHBIX
TOUKaX:

1.11. g ={8x2,2y +z,2- 2y}, M(0,1,1).

1.12. ¢ ={8y?,2x+y,2% —x}, M(5,1,3}.

1.13. d ={cosxy,sinxy,tanz}, M( r g 4)
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1.14. d ={sinxz,cosyz,sin3z}, M(l,g,%).
1.15. a={x+e¥,y+e?*,z+e?*}, M(1,1,1).
1.16. a={y+2e*,x+e?,2z+e*}, M(1,1,0).
1.17. a ={In(2x +2),Inz,In(x - 2)}, M(2,5,7).
1.18. g ={2%%,3%2v,4v~}, M(0,1,0).

1.19. d ={y? +e??,x2 +e%*,y2 +e2*}, M(0,0,0).
1.20. a ={y? +Inz,x% +1n3y, 23}, M(0,1,1).
BeIuncaInTL POTOP BEKTOPHOTI'O IOJIA:

1.21. G ={y,-2x, 22 1.22. G ={32,— 2y, 2y).
1.23. a ={x,yz,—z}. 1.24. a ={yz,2xz, xy}.
1.25. d ={x,-322,y}. 1.26. a ={sinx,222,e?}.
1.27. a ={-x2y3,4,x}. 1.28. d ={3y,—3x,x}.

2

MHTEI'PAJIGHBIE OIIEPAIINN
BEKTOPHOI'O AHAJIN3A

BbIuncauTh MOTOK BEKTOPHOIr'O MOJISA UYepes 3aMKHYTYIO
IOBEPXHOCTH € ITOMOIIBI0 (hopmyabl OcTporpaacKoro:

2.1. d={2x,e*,e¥},

S: x+y+z=1, x=0, y=0, z=0.
2.2, d ={x,3y,e*},

S: x-2y+2z=0, x=0, y=0, z=0.
2.3. d={2%+2x,-2y,22},

S: x2+y%2 =1, z=0, z=4.
2.4. d={e¥ +2x,sinz—y,5z +x?},

S: x2+y?2=22, 2=0, z=4.
2.5. d ={z,—4y,2x},

S: z=x2+y?, z=1.
2.6. d={x+z,x-2y,x},

S: x2+y?2 =1, z=x2+y2%, 2=0.
2.7. d={2x,y,—2},

S: z=8-x2-y2%, z=x2+y>.
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2.8.

a={3x,y,-z},
S: z=6-x2-y2, 22=x2+y?, z220.

BuIuucauTh MUPKYIAIUI0 BEKTOPHOTO IIOJIA BAOJb 3aMK-
HYTOTO KOHTypa L, jmexariero B miockoctu x0y (06xox mpo-
THUB YaCOBOM CTPEJIKN):

2.9.

2.10

2.11.

2.12.

2.13.

2.14.

a={x?-y,3x},
L: TPEYTOJIbHUK C BEPIIINMHaAMU
A(O’ 0)7 B(la 2)a C( - 1’ 2)'

.a={8y—x,y},

L: TpeyroJbHUK C BEpUIMHAMU
A(0,0), B(2,1), C(-3,2).

a={x,-32%,y},
L: oxpysxHOCTE x2+y2=4.

62{07_367.1/}7
L: oxpyskuocts x2+y2=9.

@={3x+5,2y},
L: IIPAMOYTOJIBHUK C BEpIIINHAMMX
A(471), B(_4a1)’ C(_4a_1)’ D(4’_1)

a={bx+3,y-2},
L: mpAMOYTOJLHUK C BEPITUHAMU
A(0,0), B(3,0), C(3,2), D(0,2).



00000000000 00000 23X 0000000 0 0 0

TUIIOBBIE
PACYETHI

1.
AHAJUTHYECKASA 'EOMETPUA

1. HaiiTu BeKTOp mM:

No Bap. a b ¢ m
1 (-2;-1; 0) -1;1;3) ©0;2; 1) d+2b -3¢
2 0; 2; 3) -1;2; 3) (-2; 3;2) d—4b +3¢
3 (-2;1;3) 0;-1; 1) 2;1; 3) —2G +3b +1
4 (-1; -2; 0) (-1;0; 1) (2; -2; 3) 4G +3b —¢
5 (2;0;3) -1;3;2) (1; 0; 2) 3G -b +2¢
6 (-2;3; 1) (-1;3;1) 0; 3; 1) -3 +b +4
7 (-1; 0; —2) -1;1;0) (2; 3;-2) 24 + 3b — 4«
8 0; 3; 2) (2;-1;3) 1; 3;0) 4G6-b +2¢
9 1; 3;-2) (1; 3;-1) 1;0;3) 3G +4b +¢
10 (-2; 0; -1) 0; 1;-1) 3;-1;-2) 2d+4b - ¢
11 3;0;2) (2; 3;-1) (0; -2; 3) 46 -2b + 3
12 1;-2; 3) 1;-1; 3) (3;0; 2) —d+b +4¢
13 0; -1;-2) 3;-1; 1) 3;-2; 2) 24 +b -3¢
14 (2; 3;0) 3;-1;2) 0; 3; -2) 3G-4b+¢
15 (3;-2; 1) (1; 0; -1) (3;2;-2) —-3G +2b +1
16 0; -2; -1) 3; 1;-1) (2;0; 1) 4G +b -3¢
17 3;2;0) 3; 2;-1) (=2;-1;0) d-3b +2¢
18 3; 1;-2) (1;-1; 0) (-1;-3; 0) —d+4b +2
19 (-1; 0; -1) ©; 1; 3) 2;3; 1) 3d +2b — 4
20 (-2;-3; 1) 0;1;2) (3;1;2) 4G -2b +¢
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No Bap. a b ¢ m
21 (-3; 0; 1) (-2;-2; 3) 2;1;0) —4G+3b +¢
22 -1;-3; 1) (=2:1;-1) (3:1; 0) 26 +b-4¢
23 (-3; 0; —2) (-3;-2; 1) (3;-2; 0) 3d — 4b + 5
24 (-1;-2; 1) (=2;-3; 0) (=2; 3;-1) —4a+3b +£
25 1; 2; 3) (-3;-1;0) -2;,-1; 1) 5d + 3b — 4
26 (=2; 0; 3) (-3;1;-1) 3;-2; 1) 3d — 5b + 4
27 -1; 3;-2) (-3;2; 0 -3;-1; 1) —4a+b + 3
28 1;3;2) (-1; 3; -2) ©; 2; 1) 5d + 4b — 3
29 (=25 3; 0) (-2;-1; 3) 3;2; 1) a—2b +4¢
30 (-1;-2; 3) (3;0; 1) (-1;-2; 0) -24+b +4

2. HaiiTu sHaueHUs HEeu3BEeCTHBIX, IIPY KOTOPBIX BEKTOPLI

a m b KoJJIUHeapHBI:

No Bap. a b
1 —2-1+3-j+z-k x1-6-]+2-k
2 3i+7j+k 20—y j+z-k
3 20 +y-j+k 4-1+j-2zk
4 7<f+y<]’+z<§ -14-1+2-5-2 k
5 20 +y-j—k i+3-j-z-k
6 xi-4-]+2-k 31+8 j+z-k
7 2.1-8-j+z-k xi-4-j+k
8 31-y-j+3-k x1+2-]-k
9 1—y f+2-l€ x<f+2-}—4-l€
10 3i+y-j-Fk xi+2j+3k
11 61—y ]+bk 31-2-j+z-k
12 2.7 +4 172415 ffy-]?73~l§
13 5-1+4-j-z-k x1+2-]+2-k
14 31—y j+k i —j+z-k
15 —2.1+3-j-z-k xi+3-j-2-k
16 x1+8-]-4-k i—-y-j+3k
17 3.1-2-j+z-k i +y-j+3-k
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Ne Bap. a b
18 i +y-j-3-k —x-i+2-]+3-k
19 i +3-j+z-k 2.0—y-]+6-k
20 —4-1+3-j+z-k i+y-j-k
21 i-4-j+z-k —x-i+3-]+k
22 2.1-3-j+z-k 4-i+y-j-k
23 xi+6-j+z-k 2.1+3-j+k
24 4-i+y-j-38-k 2.1-8-j+z-k
25 —x-i+4-j+2k 3i+2-j-zk
26 xi+)-2k 20+y-]+k
27 —i+y-j-b-k xi+3-]+k
28 xi+2-j+8k I +y-j-4-k
29 2 0+y-j-4-k 31-5-j+z-k
30 4-1-5-j-z-k 8i+y-j-Fk

3. Mausl KoopauHAaThI Tpex Touek A, B, C. Hatitu craxsap-

HOe Ipou3BeieHNe BEKTOPOB AB u AC:

Ne Bap. A B C
1 (3;0; 1) -1;-2; 3) -1;-2;0)
2 (2;-1; 3) -1;2;3) (-2;3; 2)
3 2;1;3) 4;-1;8) 0;-1;-3)
4 (7; 2; -5) (6; 0; -3) 3;2;7)
5 (-5; 0; 2) (-4; 4; 3) (7;9;-2)
6 (-5;1; 0) (6;-3; -1) 4 3;7)
7 (8;0;-1) -1;5;4) (05 4;-2)
8 9;9;,-2) (7;11; —4) (5; 6; 1)
9 (4;-3; 0) (10; 5; —4) (25 2;-3)
10 (-6; 1;-3) (~4; 4;-2) (3;2; 1)
11 (-5; 4;-1) (10; 5; —4) (0; 4;-3)
12 (4; 5;-3) 0; 7; 3) (2;-6;-2)
13 (4; =5; 0) (1-1; 1) (4; 5; 3)
14 (-4;-6; 1) (5;-2; 0) (1,-3;7)
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N Bap. A B c
15 (=5; 4; 0) (6; 0; 3) (4; 8;-1)
16 (1; —4; -3) (5; 0; -1) (=2; 0; 6)
17 4;-5; 1) 4; 1,-7) 0;1;7)
18 -1; 3;-2) 4;9;-1) (1; 3;5)
19 (-7; 2;-2) (=9;-3; 2) 0;1;-4)
20 5-1;1) (3;-1;8) (=3;4;4)
21 (0; 3;-3) (=7;5; 1) (1;1;6)
22 (-4;0; 8) (71,9 (-6;-1; 0)
23 (5; 1;-1) &-3;1) (=3;0; 1)
24 (0; 5; 2) (-1;0; 3) 441
25 (-1;-8; 0) 6; 1; 1) (—4; 0; -1)
26 (5; 0; 5) (-4; 1; 0) =3;2;7)
27 (-5; 1;-2) =9; 2; 2) (-3; 0;-1)
28 (7;7; 2) (=2; 4;-4) ©0; 3;6)
29 (=8;3; 3) (=3;-9; 0) (4; 2; -2)
30 (-7;-1; 5) (-4; 3; 8) -3;2; 1)

4. HaifiTy KOCHHYC yIJIa MeXK Iy BEKTOPAMU:

Ne Bap. a b
1 (-1;-1;-1) (-1; 5;-2)
2 (0; 4;-1) (=5;-3; 0)
3 (15 2; 3) (=2;-3; 1)
4 (3;0;3) (3;-1;0)
5 (~4; -3; -3) (=3;-3;-2)
6 (2;1;4) 45 3; 2)
7 (2;-2;-2) (4; 0; 0)
8 05 3; 1) (=3; 0; 5)
9 (3;5;,-3) (0; 4;-3)
10 1 1;-4) (55 -2;-2)
11 (1;2; 4) 51,1
12 (3; 3,0 (2;2;2)
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No ap. a b
13 (-3; 3;-1) (-1; 0; -1)
14 @ 1,0 (6;-1;-1)
15 2;-1;-2) (1; 1;-1)
16 (0;-2; 3) 6;,-2;2)
17 (-2; 2;-2) ©0; 4;,-3)
18 42,4 -4;-4;,-1)
19 14-2) &4 -1
20 0;1;0) (2; 2;-b)
21 (0; 4; -3) (5; 3;-2)
22 2;4;1) 5;4;1)
23 -1;1;2) (=2; 1;-1)
24 1;-4; 2) (-2; 0; =2)
25 (-4;-2; 2) (—-4; -2; -1)
26 (-2;-2;2) 4; 4;,-2)
27 ©0;2;1) (3; 0;3)
28 (-4; 3; 0) (1; 0; -2)
29 -1;3;,-3) -3;-2; 1)
30 ©;1;2) (3;3; 0)

5. Ucmob3ysl BEKTOPHOE IpOou3BeieHe BeKTOPOB AB u
AC, HayiT; niomanb TpeyronbHuka ABC:

Ne Bap. A B c

1 -2;-3; 1) 0;1;2) (3;1;2)

2 (3;-21) (1; 0;-1) (3; 2;-2)
3 -1;-2;0) -1;0; 1) (2;-2; 3)
4 -1; 0;-2) -1;1;0) (25 3;,-2)
5 (3;2; 0) (3;2;-1) -2;-1;0)
6 (=2; 0;-1) 0; 1;,-1) (3;-1;-2)
7 0;-1;-2) B;-1;1) (3;-2;2)
8 (15 2; 3) (=3;-1;0) -2;-1; 1
9 0;2; 3) -1;2;3) (-2;3;2)
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No Bap. A B C
10 (3;-2; 1) 05 3;-2) (3; 2;-2)
11 (2;0;3) (-1;3;2) (1; 0; 2)
12 (1;3;,-2) 1; 3;-1) (1; 0; 3)
13 (3;0;2) (2;3;-1) (0;-2; 3)
14 (-2;-3; 0) -3;1;-2) (0;-3; 2)
15 (=2; 0; 3) =311 (3;-21)
16 -2;3; 1) =13, 1) 05 3; 1)
17 (0;3;2) (2;-1;3) (1; 3; 0)
18 (1;-2; 3) 1;-1;3) (3; 0;-2)
19 (2; 0;-1) 0;1;3) -2;-3; 1)
20 (=3;0;-2) -3;-2; 1) (3;-2; 0)
21 (=3;2;0) (-1; 3; -2) (=2 3; -1)
22 -2;1;3) 0;-1; 1) (2;1;3)
23 (=3; 0; -1) (=2;2; 3) (=2;1;0)
24 (0; -2;-1) (3; 1;,-1) (2;0; 1)
25 1;2;3) -3;1;-2) =3-1;1)
26 -1;-31) -2;1;-1) (3;1;0)
27 (3;1;-2) (1;-1; 0 (=1;-3; 0)
28 -2-13) (-2; 3;0) 321
29 -1;-2;1) (=2;-3; 0) (=2 3;-1)
30 (3;0; 1) -1;-2; 3) (-1;-2; 0)

6. VcciemoBaTh KOMIJIAHAPHOCTH BEKTOPOB d, b U C:

No Bap. a b é
1 (1;2;3) (2;0;4) (2;-4;2)
2 (4; 4,-3) (1;0;2) (3; 4;-5)
3 (2;1;0) 131 (5;1;2)
4 (5; 3;-2) (-5;-3; 0) (55 3;-1)
5 (3;-1;0) (3;1;2) (2;5;4)
6 (=25 2;-2) (0; 4;-3) -2;-2; 1)
7 0; 2; 1) (1; 1;5) (3;-2; 4)
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No Bap. a b é
8 (2;-2;-2) 4-1;-1) L -1 -1
9 0; 2; 1) (3;0;3) (3;2;-2)
10 (=3; 3;-1) -1;0;-1) (=2;3; 0)
11 -1 1;2) (2;0; 3) (1; 5; 2)
12 0; 1; 2) (3;3;0) (-3;-2; 2)
13 -1 (1; 0;-2) (1;-4; 3)
14 (2;1;2) (3;-1; 0) (2;3;2)
15 (2; 1,0 5;-1;1) =321
16 (-1; 3;-3) 3;-21) (2; 5, —4)
17 (-4;-2; 2) (—4; -2; -1) (2; 1;-1)
18 (-1;2;2) (3;1;0 (55 4; 3)
19 (1;-4; 2) (-2;0;-2) (3;—4; 4)
20 (3; 5;-3) (0; 4;-3) =3;1;0)
21 (0; 4;-3) (55 3;-2) -5; 1;-1)
22 0;-1; 3) (3;1;2) 4; 1;5)
23 (-2;-1;-2) (~4; -4;-1) (0; 2; -3)
24 (0; 4; 2) 1,13 (2;-1; 3)
25 -1 1;-4) (5, -2; -2) (-6; 3; -2)
26 (2;1;3) (1;3;2) (05 4;-1)
27 (1;2;4) 5;1;1) (-4;1; 3)
28 241 (5;4; 1) 14 1)
29 (2;4;2) 1;3; 1) 0;-1;2)
30 (3;4; 2) (2;2;-1) (152 3)

7. CocTaBUTH ypaBHEHME ILJIOCKOCTU, IPOXOIAINEH uepes
Tpu 3aJaHHbIe TOUKU A, B, C, 1 HaliTu BEKTOP HOPMAaJIU K 9TOM

IIJIOCKOCTH:
Ne Bap. A B C
1 (4; 2;5) 0;7;2) 0;2;7)
2 (4; 4; 10) (4; 10; 2) (2; 8;4)
3 (4; 6; 5) (6;9; 4) (2; 10; 10)
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No Bap. A B c
4 (3; 55 4) (8 7;4) (6;10; 4)
5 (10; 6; 6) (-2;8;2) (6;8;9)
6 1; 8 2) (5; 2; 6) (57 4)
7 (6; 6; 5) (4; 9; 5) (4; 6;11)
8 (7; 2; 2) (GHY BN (5:3;1)
9 (8; 6; 9) (10; 5; 5) (5; 6; 8)
10 (7;7; 3) (6;5;8) (3:5;8)
11 (3;-2; 1) (1;0;2) (1; 2;-0)
12 (1;-1;0) (4; 3;5) (7; 2, 1)
13 (1;2;3) (3:2; 1) (4;3;1)
14 1;2;2) 231 G 21
15 (23, 1) B 41 (4;2;1)
16 (2;,-1,-2) (3;1;0) (4;0; 1)
17 (3; 0;-1) (2,5, 1) (5; 1;,-2)
18 -1 3;2) (1; 3; 3) (-2;1;4)
19 2; 1;5) (2;3;6) 1,28
20 4;-2; 1 (5;1;3) (6;-1; 1
21 (1;4,-3) 0; 3;,-2) (3; 5 1)
22 (6;0; 1) 931 (7; 25 3)
23 (=3;—4; 5) 1-57) -2-13)
24 (5;-1;2) 6;1;1) (2; 3,0
25 (1;-4;-3) (4;-5;-1) (3;-6;-4)
26 0; 3;5) (2;6;8) 143
27 (~4; 5; 0) 77 1) (3;0;-1)
28 247 (-1;6;9) (0; 5, 7)
29 (8;-3; 2) (9;-3;4) (10; -1; 6)
30 (-5;4; 3) (-7;6; 4) (=5;7;5)
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8. HaiiTu TOuKy nepecedeHUA IPAMOI 1 IIIIOCKOCTH:

Ne map. Tpsman TLnockocrs
1 xf:%)’l:%l 2x—y+32+4=0
2 x§4:%:% x+ty—-z+7=0
3 x?:%ﬁ% %+ 3y +2+10=0
4 x£7:y7;4:zl—18 3x+y+4z—5=0
5 £29_ 3 218 bx—3y—2+8=0
6 %4:%1:21‘411 X-2y+32-7=0
7 x4 _y-3_2-6 x+3y+dz-11=0
8 x1’213:y1—’05:2g3 Ax+2y—32-3=0
9 e Tx—2y+4z-8=0
10 rod_y-9_z49 2x+3y—hz—4=0
11 xT’lzy_—_; Z_+87 Xx—2+32+10=0
12 xI3:y7;29=ZI215 9%+ By —62+11=0
13 x;8=%=2_+75 X—3y+72+8=0
14 xf76 :yl;lg’zzjl? Qx—dy+92-10=0
15 %=yf53=2‘711 Bx+5y—2-6=0
16 -l -3 242 Sx—y+52-25=0
17 x_+73:yT_2:Z_;1 2x-3y—-2-15=0
18 xr2_ytl_zo5 2%+ 2y +32+8=0
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No Bap. IIpamasa Ilnockocts
19 x—g“:y_gg’:z_—*zl X—dy—22+3=0
20 x§5:y7—’31=252 3x—2y+4z+37=0
21 _15:3“_54:% dx+3y—2-37=0
22 x1*03:y_+72:264 Sx—dy+22+33=0
23 x6271:ﬁg’ Bx+2y+32-39=0
24 x5 Y3 _z-2 x—By—dz+40=0
25 et 6r+y—2:-1=0
26 xg6:yT‘4:Z_+12 Tx+4y—82+10=0
27 x;szyT_?’:ZT*l 9 +6y—4z-2=0
28 %:%:Zj; 8x—6y+2:+8=0
29 xé‘?:yjfﬁ;g Qx—y+9z+4=0
30 AT 8 zod 9x+Ty—62-23=0

1 2
1.|13 0
1 5
2
3.3
-1

2

JIMHENHAS AJITEBPA

1. HaiiTu mpousBeieHe MATPUIL:

-1)(0 1 2
4 -|14 -5 O
o)1 1 -4
4 0)(0 2 4
1 141 3 3|
3 52 0 -1

2.

3
4
0

0 -2)(1 2 3
6 1|0 4
1 3 0 5

~
o
o
—
—_
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19.

21.
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-5(-(3 0 6).
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16.
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5. Haiitu maTtpuny, oOpaTHYIO JaHHOU, U CIeJiaTh IPO-

BEPKY:
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24.
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25.

28.

3
2
0

4
2
0

-1 0 5 0
4. 26.| 3 1
1 2 -1 0
-1 2 4 0
1 4| 29.|5 1
3 0 3 2

6. PemtuTh cuctemy:

X1+ X9 —2x5+x4 +%x5 =0,
1+ Xe 3+ X4+ X5

le —X2 +x3 +2x4 +x5 :O,
3x1 +XQ—6X3 +SX4 +3x5 =0.

ZX2 + x3 + x4 2X5 = 0,

le +x2 2x3 +x4—x5:0.

—le +X2—3JC3 + Xy —0

2x1

—2x9+x3—-3x4 =0,
— %9 +4x3+2x4 =0.

X9 +Xg — 2x4—x5 =0,

4x1 + X9 — X3 — 3X4 + X5 =0.

2x2 + 3x3 —X5 = 0’

x1 +x2 4X3 +x4_3x,5 :O.

3x

6x; —

1+ X9 +Xg— 3JC4—JC5 :0,
3x2 x?, +x4 +4x5 :0.

4x2 + X3 — 2x4 = 0,

9x1 + 7x2 x3 + 3x4 = 0,

4x1

3x2 +2x3 Xy =0.

xz—ZX3— —5x5=O

&
3
{
{ Xy + Xy — X3+ x4+ x5 =0,
&
=
{

8x1 + X9 +2.7C3 +Xy +2£3C5 =0.

= o

= N DN

27.

30.

DN DN Ot
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8y +2x5 + 23 — 24 +2x5 =0,
9. 4x, +2x9 —3x3+ x4 —3x5 =0,
12x; —8xy +2x5 —2x4 + x5 =0.

10. 5x1+x2+x3+2x4 x5 =0,
10x; —3x —x3 —x4 +5x5 =0

15x]_ 10x2 3x3+x4 —O
x1 +x9—10x3 +12x4 =0,
_3x1 +2x2 +6x3 Xy = 0.

11.

12, 6%~ %2 =8%5 — x4 ~4x; =0,
lle+x2+23(f3+x4_x5_0

9x; +4x9 — x5 +5x4 —x5 =0,
13. —3.’)6'1 3x2 +2x3 3x4 +2x5 = 0’

6x; + x5 —4xg +2x, — x5 =0.

14x1 3x2 + X3 — x4_2x5_0.

_10x1 +5x2 x3+2x4 _0
15. — X9 +3x3 X4 —O

_15x1+2x2 95 +124 = 0.

16. le 2x2+x3+5x4 3x5:0’
16x1 +2x2 2x3+x4 x5:0.

42, + x5 —3x3 +4x, —2x5 =0,

17. —2x1 Xo +2x3 3x4 +x5= 0,

6x1 +2x2 4X3 +x4 3x5 :0.

18. 93(31 X9 — 4x3 x4+4x5_0
18x; +3xy +x3 +3x4 —5x5=0.

{
|
{
|
N
g
%
|
%
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4x; +2x9 + x5 —2x4 =0,
19. 14x1 _6x2 —3x3 +x4 = 0,
—X1 + X9 +2x3 —x4 =0.

10x; +x9 —2x5 +3x4 —2x5 =0,
20 20x1 +3x2 +x'3 +ZX4 3x5 = O.
3x2 +x3 _3x4 +2x5 = 0,
21. —4x1 + X9 — 2x3 +X4—X5 :0,
lle 2x2 +3XS—X4 +x5 :0.

X1+ X9 +4x3 —5x4 +x5 =0,
22. 3x1 ZX2 +3x3—x4—2x5 =0.
3X2 — X3 +ZX4 = 0,
23 —4:x1 + xz +2x3 3x4 = O,

2x2 +x3_x4 :0.

le 2x2 +x3—4x4—5x5 :0,

|
F
|
g
{
i
|
|

4x1 + X2 2x3 + 2X4 + x5 = 0,
25. —le ZXQ + SX3 - - 2x5 = 0

12x1 +2x2 —3x3 +x4 +2x5 =0.

3 +x2 3X3—X4 +2x5 :0’

26. 9x; —2x9 + x5 + 224 —4x5 =0.
_2 1x1 + 4X2 + x3 4x4 = 0,
27. {Tx; +2x5 —2x3+x4 =0,

14x1 3x2 +3x3—X4 :O.

28. 4‘xl 2x2 + X3 +2JC4 — X5 :0
12x1 +5x2 —X3+Xy +3x5 =
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—3x1 +3x2 +x3 —4x4 —x5 = 0,
29. X1 +3.X'2 +2.X'3 — Xy —3.X'5 :O,
le —3x2 +3X3 —X4 +2x5 :0.

3 5x1 + X9 +5JC3 —23(:4 +3x5 = 0,
15x1 _4x2 +x3 _6x4 _x5 :0.

7. Pemuth cucTemMy:

5x1 + X9 +3x3 —2X4 +3x5 = 1,
15x1 +4x2 +ZX3 _6X4 —X5 :2.

—18x1 +4x2 +2x3 4X4 —x5 :1,
—6x1 23(:2 - 2x3 + 33(:4 + SX5 = 2,
lle 2x2 +3x3—x4 +x5:3.

7x1 +2x2 —ZJC3 +2.7C4 — X5 —3
14x; +3xy +x3 —3x4 —2x5 = 2.

9x1 + 4x2 ZX3 + 5x4 —X5 = 2,
—3x1 3x2 + 2x3 - 3X4 + 2x5 = 3,

.lk

6x1+x2 4x3+2x4—x5:1.

lle+5xZ x:; +3X4+3x5:1.

21x; +3x9 +2x5 —4x4 +3x5 =3,
7x1 +2x2 3x3 +x4 —2x5 = 1,
14x1 3x2 +2x3 —Xy4 + X5 =2.

6x1 xz —2x3 - —4x5 = 3
12x1 + X9 +2.X3 —2JC4 — X5 =1.

15x1 12x2—x3 +3x4_x5 :2
X1+ X9 —].OX3 + Xy +5x5 —3

o

|
{
|
5 {4x1 +225 + 2203 + 2204 — 205 =4,
|
{
|

—3x; +2x9 +6x5 —2x4 + x5 =4.
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3x; + 29 —3x3 —2x4 + x5 =2,
: 9x1 —ZJC2 +2.7C3 + X4 —4x5 =3.

—8x1 +x2 —3X3 +x4 +2x5 :3,
10. —12x1 _ZX2 +x3 _2x4 _sz) :4,
4x) +x9 —2x5 + 24 — x5 = 2.

5x1 +x2 +x3 +2x4—x5 :2,
11. 10x1—3x2 —2x3 —Xy +4x5 =1.

le +ZX2 +3x3 _x4 +2x5 = 4,
12. 4x1 +2x2 — X3 +2x4 —3x5 = 2,

12x1 —3x2 +2x3 —X4 +X5 =3.

le _2x2 +x3 _3x4 _4x5 = 1,

13. 6x1 +3x2 —Zx;), +2x4 — X5 =4,

6x1 —3x2 _ZX3 + x4 _3X5 = 3,
14. —4x1 + x2 + x3 —3x4 +2x5 = 4,

le —2x2 + X3 —ZX4 +5X5 =5.

15. 8x1 + X9 +2.7C3 +2.7C4 + X5 =3.

3x; —4xy +2x3 — x4 +2x5 =4,
16. 9x1 +7x2 —2x3 +3x4 —x5 = 5,

6x1 —3XQ + X3 —ZX4 +3x5 =5.

x1 +X2 +2x3 —5X4 +x5 :3,
17. 3x1—2x2 +2x3_x4_3x5 :4.
8x; —3xy +2x5 —3x4 +2x5 =5,

18. —4x1 +X9 —X3+ ZX4 —X5 = 3,

|
|
|
|
{4xl —xy—3x3— x4 —5x5 =4,
|
|
|

].le —2x2 +3.’X,'3 —ZX4 + X5 =4,
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3x1 +x2 +ZX3 —3x4 —X5 :4,
1 6x1—3x2—x3+2x4+4x5:2.

—3x1 + 4:x2 ZX3 + 3X4 + X5 = 4,
20. 2x2 +3x3—2X4—x5 =5,

X1+ Xy —4x3 +3x4 — X5 =6.

102 + x5 —2x5 +3x4 —2x5 =2,
21. )90, +8x, + x5 + 8%, — 225 = 4.
7x1 +2x2 +3x3 2x4 +x5 = 5,
22. 14x1 6.X'2 —3x3 + Xy —ZX5 = 6,

—x1 +x2 +ZX3 X4 +5X5 :4.

le X9 +3x3 _2x4 —X5 = 1,

23. 4x1 + X9 —2x3 3X4 +X5 = 3.

24 2x2 + 3x3 - 2X4 - 2X5 = 4:,

X1+ Xo —4x3 +3x4 — X5 =5.

9x; + x5 —3x5 +x4 +4x5 =1,
25. 18x1 +3.X'2 + X3 +2X4—5X5 =5.
4x; + X9 — X3 +3x4 —2x5 =5,
26 —2x1 xz + 3x3 - x4 + 3x5 = 6,
6x1 + 2x2 X3+ 2x4 _33(:5 =17.

X1 — 2x2 X3+ ZJC4 - 2x5 = 2,

27 le +x2 2x3 +X4 —33(:5 = 5.

X1 +X9 — 2x3 +3x4 +2QC5 :6,
xz +X3 +ZX4 .X'5 :7,
3x1 +x2 4x3 +3x4 +3x5 :5.

28.

B
{
|
{
{3xl+4x2 3 +52, + %5 =6,
{
|
{
G
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le —2X2 +X3 —4x4 —3x5 :3,
29 1162, + 2, — 225 + 32, — x5 = 5.

—10x1 +5x2 _x3 +2x4 +2x5 = 7,
30. 5x1 — X9 +3X3 —5x4 + X5 = 5,
—15x1 +2x2 _x3 +2x4 —x5 :6.

3. IIPEJEJIbI

1. Hatitu npegen:

. x3+5x+1
1. }61210 3x+7

2
3. lim_(X-+9x—-6
x»oo2x4 -11x+1

5. lim5x2_6x+2.
=0 Tx2+11

3 2
7. 1im 3" —5x° 16
x>0 12x2+8

. Bx3+6x2-4
9. lim=——=——"—~ =,
h 9x3 +3x2 +1

11. limM.
X—>0 sz -9x-8

13. lim 7x%+5x2-11

xX—0 6x3+11x+4 )

15. lim Tx%2+9x -4

x>0 6x% +3x1 —].0

17. limM.
X—>0 6x3 +8x+19

19. limM.

x>0 8x2 +11

21, lim 7X>+5x—-4
x>o —9x2+5

lim 3x3+5x2-10

" x5 Txd+x2+1 )

. lim

—Tx®+5x+11
x>0 8x3 —6x2+1 )

lim11x2_5x+1.

) x>0 2x%+1

lim —6x2-3x+1

) xﬁw7x4 —8x3—7'

10.

12.

14.

16.

18.

20.

22.

. 3x%+8x2-2
lim==————=,
xlirolo 3x+5H

lim 10x2-7x+5 )
x>o—11x2 +5x+3

lim 4x* +5x3 -6x2+1

x—>0 17x4 +5x2 -13

. —3x2+3x-4
Im—== 1

. 8x3+5x2+2
Im -6

. 8x*+5x3-9
3161_1)1; —Tx+9

2
lim 3x —2x+1.
X—>0 —x5 -15
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23.

25.

27.

l.1m7x2+5x—6
x> 9x2 —6x+5'

lim x2 —2x+4
xoo —3x3+5

. 3x%-11x+12
lim=s————="-2,
x1—>oo 2x2+5x—8

15 6x3+4x-7

29. lim

. lim

—-2x+5

X—>0

. HatiTu nmpegen:

3x2-11x+5
x—0 —7x2+9 )
. 3x2+2x+6
lim X~ t2x+6
e 11x%2-5

X—>0

lim 3x°+9x+22

5. .
x»w3x2+12x—4
. Tx?+5x-11
lim————=,
7 xgg —12.%'2—8
. Bx24+Tx+2
9. lim=>=>———-*=%
o 9xt_12
4 2
11. lim 3% +5x°-6
x—0 3x3 +5x2 -3
3
13. 1imw_
x—>0 —3x5+12
. 2x3+4x-10
15. lim&~——=> =,
s 123 —9x+5
. 3x2+2x+1
17. lim=>5—°~ "=,
s dx® +12x—6
3 2
19. 1imw

x%w7x8+11x+6.

24.

26.

30.

. lim

CBOPHUK 3AIAY U TUIIOBBIX PACYETOB I10 BLICIIIE/ MATEMATUKE

lim3x5 —6x+11
xo 23 +3x+1
ljm —9%* —6x2+9
xon 4x*+x3-3
5x2-6x+7
x>n3x4 —5x3 +10.

lim 5x3 —6x2+2 ‘
x>0 —9x3 +3x -4

. 2x%2-6x+5
2. at AT
m 11
4. lim4x2_5x+3
x—>0 2x5+10
5
6. li -3x +7x—8'
ot 140 +Bx+1
. 3x°+4x%-6
8. lim == 49
. Bx2+6x+1
10. lim——="——,
0 s ox+3
3
12. limw_
X0 3x5 +7.X'2 -4
. —2x2+5x-6
14. lim &= ==~ 2,
i 1225 +5x—6
. 2x3-3x2+8
16. lim=~_—°2= "=,
6 s Tx3+2x+6
2
18. 1imw
X—0 3x2—11
2
20. lim —-2x*+3x+5

xo» 9x2 —5x +2 )
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21.

23. lim

25.

27. lim

OBBIE PACYETBI

2x3-3x+4

Ilim -9

X—>®©

2x% -5x+2
x—0 X3 +5x2 +1.

. 3x3+3x%2-6
5

X—>0

29, lim 3*> +8x-9

xaw7x2—2x—3'

. Haiitu npeneur:

1hn8x5—17x4+5

) x—012x7 +15x+6'

4x3 -5x2 +1
2x+5

2x-11

) x»m3x2+5x—4'

5
hn—Zx —-22x+2

T ¥5e 3x2+bx+1

11

13. lim

—2x2-6x+5

. lim
3x3+11

X—>0

x2-1
x>-1x2 +3x+2

15.1hn§§i:§£itg_

Bt .
17 m s o 112425

-2x-5

4x° +6x* -9

X—>0

—9x2 +4x+13
1w 183x2-2x+1 '

1 3x*t-2

22. lim

24.

x»oo5x2+x—1.

5x2-12x+11

lim
—Tx2+5

X—>0

1 2x%2+4x-9

26. lim

28.

30.

. lim

. lim

x—>w3x5+11x—9.

hH16x2+5x+7'
x—>018x2 —6x+2

lim2x2+5x—4
—x3+5

X—>0

4x+5

) xﬁw4x2 +11x—6'

_hm5x1H1x2+6

—2x+7

X—>0

4x% —6x+1
2x+4

X—>®©

9x2+5x-6
xﬁw11x2—2x+4.

i 3x5 +6x3 -1

10. lim

12.

14.

x—o0 2011 +3x—4'

lim ==y
1.1m4x5+5x4—2

1 3x3 +5x

16. lim

18.

x>x10x% +5x3 -6 )

limx2+5x+4
xaoo3x4—3x+6.

6x°+7x2-11

xﬁoo17x3 —12x+5'

143
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. 2x2-6x+5
19'}32 3x+1

21, 1im 3X° +8x-4
x—>0 2x7 +4

23. lim

. Tx3-5x2+9
25. lim (% —9x°+9
e 9x3 16x-11

927. lim 3X2-4x+1

) x—>0 2x5+11

. Tx24+3x+1
29. lim———"—.,
9 xlﬁoo2x5+6x—4

4. HaiiTu npene:
2
1. lim % 1
x>-1x2+3x+2
3. 1; x3-27

) x1—>3 (xz —9)2 )

. 6x2-5x+1
5.x1ilir/13 3x-1

7 1imJc2—10x+25
x5 x3-125

3
9. lim X +8,
x—>-2Xx%—4

11. lim—3*¥—21
*>Tx2-6x-17

3
13. lim—*" -1
x>l x2-bx+4

15. lim - 8¥°~1

x5056x2 —5x+1"

4x% -3x3+2

20

22,

. hm3x3—15x2 +2'
x—>0 x6—5x3 -11

. —3x3+5x2-6
o bl

1 3x3-8

24. lim

26.

28.

30.

10.

12.

14.

16.

. lim

. lim

xﬁwx5+3x—12.

5 4

: +6x* -5
limX_*t9x" -9
x>» X2 +5x+6

. 3x3+2x-6
m 9

lim 3xt-2x+1
x—>0 2x2 -3

n x2-2x

T as2x3-2x243x—6

x2+8x+15

T X3 (x + 3)(x + 5)2 )

x2-9
x—3x2—-x—6

x2+2x-3
1 x3-1 °

11m6x2 +x—1'
1 1

x~>§ x_i
2 _
lim—%* 4

x2x2—8x+2°

2 _
lim_ X 2%
x>03x° —Hx“ +x

3
lim x2+1.
x>-1x% -1
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3
17. lim*, =8,
x>2x%—4

2_9
19. lim X =2
2T

2x2 +6x

21. lim 13

x—>—3

923, lim 83X +5x-2

. 2_16
25. lim % —16
5 m 3, o8

2
97 lim* —4x+3,
x—-3

x—3

29. lim 2x2+13x+21
2x+7

x—>-3,5

5. Haiitu peneo:
1. lim (? —2x)?

xs>2xt—b5x2+4°

x2+5x-6

li

C (x%-4)
lim————.
5. xlig x*-8x2-4

x2+3x-40

2x3 +x2+x+2

9. lim x3+1

x—>-1

. 3427
lim X t&al
11. x£>73x3 +8x2+x+3

18. lim

20.

22. lim

24.

145

x2+9x
x—>—9x2 +6x—27'
2 _
lim— % 16

x—>4x2—11x+28'

. 9x%-1
xa—é (3x + 1)(.96 - 1)2 ‘

2 _
im 6x°+x-1

x—>-05 Xx+0,5
26. hmw
3 x+3
2_3x
28, lim—X —°¥ |
x1£x2—6x+9
30. li x2-5x-6

lim .
* x>-8(x+1)(x2+16x+64)

x>1x2+2x+1"

5 limx4—89c2+16
"x52 x2-4x+4

1 x3-3x+2
io1xt—4x+3°
3-8
lim—* ~-% |
6. e (x—2)%(x+5)
. x2-4x-21
8. I Ty

: 4-16
lim X =22
10. xir{lZ x3 +2x2
2 _

x5 x4 —625°
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13. 1im &7 =2%)°
x>2x2—4x+4

4
15. lim—* -1
x>-1xt+4x2-5

2_49)
17. lim X" =49)
X2 1 14x+49

19. lim m_

x—>-5 x2 +x-20

2
21. lim % tox=6

x> 1x3+2x2—x—2°

(x2 —2x+1)2
23. lim-———"———
3 paty Cx2-x-1)%"

25, 11mx3 +x2-5x+3

ol x3—x2—x+1"

27. lim 2% —x*-1

ol +2x2—x-2°

. x3-8x-2
29, limX —°X—2
9 im=7"16

6. HaiiTu mpene:

. NJ1+3x-1
1. limY="22 ",
x>02—/4—-6x

3. 1 Y100+ 2 ~10
230 6-36+x

5. 1im Y8 +tx* —V8 f
JC—>012—\/144 x?

N49—x — 7
7. limY——=_—
x>0 3—/9—

. lim

14.

16. lim

18.

22,

24.

26. lim

28.

30.

lim=———YF—=—=

Clim—=

lim% 4_2x2 +1
xo1  x8—xt

x3 -1
x—1 (x2 +x—2)2 )

-16
lim X =22
Py x4 23

3 _3x2+2x

lim%
x>l x2-4x+8 )

lim x3 -8x-2
x>-1 2243

lim x3+5x2+7x+3
x>-1x3 +4x2 +5x+2

—425

1 x4 —8x2
x5 (x=5)(x+5) °

31
1 xi.
x1»12x4—x2 1

i (2~ 22 +1)?
1 . —
xolxd—x2—x+1

5—\/.‘25+Jc2
x-0 1—+/1-

7—\/49+x2

x>0 2—+J4—x

x—0

15-v225+x

3-V9-x

lim 8-V64+x
501 —1+5x%
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0 1-1+x

NT+x \f
11. lim~———=——
*>04-416+x2

13. lim¥25+2x -5
x—>0 2-v4+3x

81— x2 —9
15, lim~2——F—=
50 /2 -/2—x

. \/169+x-13
17. lim———=——=,
x>0 1-+1—-x

19, limY121+2% ~11
50 3 —B—2x?

21, limV18+x-13
= 4-J16+x

23 V1-5x -1
'Ho[_\/7 4x’

95, limY18+9x —\15

T50 3-/9+x?

27. lim V64+x-8 8
x50 1-1-8x

29, lim Y9t¥-3
250/5 /5222
7. HaiiTu penes:

. 1-cosx
1. lim——=.
xLO 4x2

.. sin3x
3. }cl—{% tgTx’

10. lim 9—/81-x2
x»05—\/25+x2
12, lim12-V144-x
=0 1-+1+x

V5 -5+7x
14, lim~———=—~
x>0 2-+4+x
16. lim11-V121-x
x50 4-16-x
18. lim \/7 NT+6x
x»og—\/81+2x
20. lim 9-81+2x
" 3013-169—x
22 \/7 \/8+x2
g 7-J49+x
24, lim—1-V1-8x
JHO\/_—x/ll x2
26. lim 8=36+2x? \/36+2x2
x—0 \/7_4/6 x2
28 3—\/9—336'

2. lim

dim—————,
x>010-+100+x

4-16+3x

. lim
x50 1-1+9x

sin2x - tg4x

x>0 arcsinx?

4. lim

sinbx - s1n3x

x—0 sinx
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5. 1im21+2%)
x—0
7 sin4dx
* %5>0c087x-sin6x”
9. lim tgx? .
20 aresinba - sin(%)
. tgxt
L1 __aretgx’
1 250 22 -(1-cos3x)
13. lim . Sin2x
x5041-2x -1
15. lim S0 ~1)
T x50 tgx )
. -tgbx
Clim—X 89X
17 xlgél—cosmx
tgax?
19. }cl—rf(}l—cos(—Zx)'
s (9x)
lim———=~,
21' xli% 8x2 —-6x
23. 1im1=€os7x
x50 tg(3x)?
25. lim Y1 t4x -1
x>0 e2x -1
.. cos3x—1
27 e 1
29, 1y t89% cosdx

tg10x

x—0

im x(1—-cosbx) .

tgx?

3x2 -5x

" x50 arctgdx

10.

12.

14.

: in
lim _SiB6x_
x>0 8x% —9x

_ pdx
lim (d-e ).
x>0 2x2 +x

2
lim In(1+tg22x) ‘

x50 q_ (g)
cos| 5

. sin3nx

16. lim

18.

20. lim

24. lim

28. lim

30. lim

. lim

x>0s8in7nx’

lim sindx
x—0 32x -1 )

sin8x
x>08in9x-cos10x”

x-cos2x
x>oarcsinllx’

tgbnx
x>0 tg9mx’

22x 1

3/x -arcsinx

x—0

In(1+ tgx)
x50 sin(2x)2

cos(—3x)-1

x>0  sin9x?2
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8. HatiTu mpene:
2x 3x
 lim-&_—€" |
A In(—tgx)
. tgx—sinx
3. lim m-—=—
x—0 X

34x _ 32x

x50 arctg2x”

7. 1im SOSX — cos3x
" x50 arcsin2x?

2
9. limln a +24tgx)
x>0 cos’—1

11. llm\/1+2x —Y1-x

x>0 sinx-cos3x

13. li
3 xli% 4:3(,'3

15. lim Nl-x—-+1+2x

x>0  In(1-7x)

46% _4x
17. }HO arctg(-5x)"

19. lim

tg3x —sindx

In(1+tg?(sin x))

x50 cosx - x2

21. lim
x>0 x-tgx-2%

er _ e5x

23. limy A+ te3x)"

25. lim
x>0 sin2x-x2

In(cos(—2x))

sinbx — tg5x

10. lim

. lim

. lim

. lim

. lim

. lim

. lim

cos2x —cosbx
x>0 x-tgx

In(1+ 31n2(tgx))
x>0 1-cosx

\3/1+x N+x-¥1-6x

x—>0 tg2x-cosx

I arcsin2x —sin?x

>0 Ylyx-1

arcsin4x?
x>0 - (53x 5x)

)

x>0 tgzx

1 In(cosbx)
dlim————
x—0 x-arcsin4x-5*

lim cos?4x-1

x>0 X tg X

cos7x—cosbx
x—0 sin(l 3x2)

sin’( 259

x>0 tgzx

\5/1 Tx —91-3x

) x»O sin2x-cos7x

sin(2x)3
x—0 x2 .(73x - 74x)'

1-cos®2x
x>0 x-sindx

149
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o7, 1im CO84x —cos3x 28. 1; arctg4x3
" x50  sin8x2 T x0tga-(23% —2%)°
3 3
29. limx/1+6x—\/1+4x 30. Hm\/1+2x—\/1+8x.

x>0 arctg2x-cos2x x50 In(l-sinx)

9. HaiiTu penen:

tg(n(x +2)) 0. 11 SIN(Bx-3)tg(11x-11)
i>2arctg(3x+6) g (x—1)2 :

-

3. lim sin(bx —m)
" x>rnarcsin(3nx —3n2)’

. sin(3(x —1))cos(4(x—1))
4. lxlgll (2x-2)cos(x-1)

. sin(4nx) . tg(6x—-6)—-tg(bx—-5)
5. 3}:1113 sin(3nx)’ 6. 1351211 5sin(x—1) )

7. lim cos(7x+T)sin(bx +5)
) x—>-1 3x+3 )

8. lim cos(8x—16)—cos(6x—-12)

X2 2tg2(x-2)
in3(x-1) 1-cos(7x—14)
9. lim S . 10. limt700s(7x ~14)
1 (x—1)?sin(3x—3) o2 tg[3(x—2)7]
11. lim cos(3x +3)sin(2x +2)
T x5 5x+5 ’
. sin(x—2)+sin(8x—-16)
12. £1£121 3tg(x—2)cos(x—2)
13. lim SB0)_ 14. lim EB2=T0_
x>1 sin(3mx) x2rarcsin(x —n)
15. lim sinbx —sinx 16. lim tg3x—-tgTx

x>-nd-tgx-cos2x’ 1 3-tg2x-cos2x”
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17 i e~ 4)cos(x-2)
. sin(3n(x +2)) . (x+2)cos(3x+6)
18 lim = w1 A Tar14d)
20. 1i sin3x—sin7x.
0 }c]irrt 10-tgx-cosx

21. lim cos(6x—12)—cos(4x—8)

T o2 2sin?(x - 2) )
22 1i sinx+sin3x. i tg(Tx+m) .

o376 tgx-cosdx 23 x]i{%n arctg(x+3m)

24. lim tgx +tgdx lim sin(6x — 1)

" x2r8-sin(-bx)-cosx’ ~  x>-rarctg(8mx+8n2)
9. lim sin(7mx) 97 lim tg(n(x +4))

28.

29. lim

sin(4(x —2))arccos(4(x —2))

x5 sin(nx) x>-4arcsin(3x+12)°

lim sin(—(x +2))arccos(x +2)
x>-2 (2x+4)cos(—(x+2))

tgbx +tgx lim sinx —sin3x

I insx-cosdx S0 xhixb-tgdx-cos8x’

10. Haiitu ipeneot:

151

. In(8+x) . In(1+tg2(x+1))
lim ———. e o
L te@x+4) 2. m e  os@x+2)
3 1'1m4x_64 4 2-16
x5 x-3° ‘x4 x+4 ’
5 limM. 6 hm?’i\mx—?
Tan1 1-x8 " x53 sinmx
. Inx-Inl0 . In(1-sin(2x+4))
lim —F—=——. .
7 50 Jx—9-1 8. i @x+4)
e* —e3 In(x -2)

10. lim

lim—————.
9. xligtg(xz—g) x>3 9—x2
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11, lim sin(m(x — 4))cosnx hm tgnx
x—>2 1og2 x-1 12. 1424 x 1
2% 128 lim € —¢€
13. lim == . sin(d—x?)
. loggx-1 3/9 1
lim—=8< - mYé-—x-1
15. x>3  tgnx 16. laHl sinmx
. Inx-1nl10 . In(1+sin?(x-1))
lim —(————. 1 .
17. N Jx—9-1 18. 1 —cos(5x—b)
—-X 3 2
lim € =€ o Unx—=1)
19. xLI{l3 tg(x2—9) 20. 1 xﬁZ 8—x3 )
21. lim 87216 22, 1im 3" =64,
x>-3 X+3 x—>2 Xx—2
log,x—1 In2(1+sin(x-2))
23. %51%2 sinmx 24, %clle cos(2x—-4)-1 '
25. lim 80 26. lim V2+% -1
. x» 2\4/18+x 2 ’ x—)—l sinmx
In(-x)-1n2 li e —e
27. 1% Jx+18-4" 28. xlg}sin(l—xz)'
. log,x—-1 (]n(5 x))?
lim—24—~—, WO =4))
29. M e (n(x—4)) 30. im s
4.
JAPOPEPEHIINPOBAHHUE

1. CocTaBuTh ypaBHEHME KacaTeJbHOM K rpaduKy QyHK-
nun B Touke M(xy, Yo):

l.y=x2-5x+4, M(-1,10).

2.y=x3+2x2—4x—-3, M(-2,5).

3.y=x%2+5x-1, M(1,5).

4. y= 2x 4 M@22). 5.y=x%+2x, M(1,3).

6. y=x, M(4,2). 7.y=2x2-3x+1, M(1,0).
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8. y=%¥x-1, M@,0). 9.y =tg2x, M(O0, 0).

10. y =arcsin xz—l , M(@1,0).

11. y=arccos3x, M(O,g).

_ A2
12. y=4x4x , M(2,1). 13.y=x—x3, M(-1,0).
14.y=2x2+3x -1, M(-2, 1).
15. y=x+Jx®, M(1,2). 16. y=3x2 20, M(-8,-16).
17.y =2x2 - 3x+1, M(1,0).

2 _
18, y=X"—3x+6 M(3 2).

x2 ’3

19.y = 2x%+ 3, M(-1,5). 20, y=25+1

, M(1,3).

X
_x°+1 _ 1 1
21 y=57 MY, 22 y=5i M(z,s).

2 _
23. y=—5— M(—Z,—g). 24, y=2"=3x+3 ,r3 1.

x4t 5 3
2x 1+3x?
=—= M@,1). = , M(1,1).
25.¥="3 3 (1,1) 26.¥y="5 3 (1,1)
_3x-2x? 1 _x? ( H)
27 y=32, (1Y) 28 y=F5 43 M(2 )
_x2-2x-3 o5
29- y_ 4 ’ M( 21 4)-
30. y=8%x-70, M(16,-54).
2. HaiiTu mpousBOgHYIO:
1.y =sin(2 + 3x)2. 2.y = (3 + 2x2)4.
_ 1
3.y =2x + 5cos3x. 4. Y = arctg2x’

5. y:\/xex-i-x, 6. y:\3/2ex—2x+1.
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7.y =sin(x®—5x + 1). 8. y = cos((2x + 3)%).

9.y =sinx Y(sinx +5). 10.y= 2ctg3%.
11.y = (1 + sin2x)3. 12. y = (7 + 5x*)2.
13.y = 3x + 4cos"x. 14. y= m.
15. y=/x2e* +x3. 16. y=%3e* -3 +1.

17.y =cos(x®2+ 2x + 5). 18.y=sin®8x —1).

2
19. y =cosx - (cos2x +1). 20. y= 5tgxz.

21. y =tg((8 + Tx)"). 22.y = (1 + 3x3)°.
23. y = 5x2 + Tsin’x. 24, y=— L1
arccosbx

25. y=+x%e?* +3x. 26. y=3Te* +5% +3.

27.y =tg(x®+ Tx - 1). 28. y = tg(bx + 7).

29. y = tgx(cosx — 4). 30. y="7 coszg.

3. HaiiTu mpon3BOgHYO:

1.y =tg?5x +1g2x. 2. y = 0,5sinx? + cos2x.

3.y = sin?(x3 - €¥). 4.y = 3sinx - cos?x + Inx.
I - P 3

5. y= gtg x —tgx+\/;. 6. y = arcsinx® + arccosx®.

7.y= %(arcsinx)2 -arccosx. 8.y =In(arcsinbx).

9. y = arcsin(lnx + 1). 10. y=+/x? +e?* +3x.
1
11. y = exp(sinx). 12. y= 2V %,
ctgl
13. y=3 "~ 14. y =1g(0,5x% + 2x — 4).
1

15. y="Tc05"3x, 16. y=—3 .

y=T y In25x

17. y = In(In(3 — 2x3)). 18. y = 5In3(3x + 1).
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19. y = xsin(Inx — 10).

21. y= arcsine’*.

23. y :ng(tng"'l).

25. y =1n(h1—jf).
X
27. y = In(lg(1 — 2x)).

x

29. y=2Incos B

4. HatiTu Tpou3BOJHYIO:

1. y=Sin®ox
2(X
COS (3)

3. y- V2x2%2 -2x+1
x

5. 1/:(%5/(x+71)2):(%x‘i x)

4
7. y=—>X____.
Y= (3-2x%)2
9x+3
9, y=_x+3
Y= 5@+ 2y
11. :sin27x
2(X
COS (4)

13 _\/x3+2x+3
i

15. y= xt+x

N2+rx?

20. y= 0,51n(tgg).

155

22, y= ln(sin 2x+4).

9

24. y= ln(coss_gx).

2

1
26. V=g nsTx

28.y =2In"3(2x - 1).

30. y=2"+1.x3,

8
2 y=_ X
Y7807

3
4. y=—%
3(1+x2)

6. y— 3/(1+x3)8

8x
8 y-— %
Y 3./(3-2x3)
—11-x2
10. y=—11=-x"
Y=oz —2)
x5
12.y=m.
2
14, y=— X% |
y 5(3+x3)3

16. y:(%M)(ix

7x2)'



156 CBOPHUK 3ATAY 1 TUIIOBBIX PACYETOB II0 BBICIIEN MATEMATHKE

(x8 +2x)3
17. y:%_
_ Ox
19 V= 5exs 15y
21. y:sin43x.
x
COS(g)
_Nxt+3x+1
23 Y="5x5
9x%+3
25. y=2%X o
Y 71+ x5
5
27, y=— %
Y 51 +7x%)
29 _\/x5+x2+2
H AT S
5. HaiiTu mpous3BOgHYIO:
O (x+2p
L Y= )3
_2)2
3 o & .
R R
~3)2(2x-1)
5. y=x=3)°Cx=1)
y (x+1)°
7. y= Nx+2
Y(x-1)2 V2x+1
9 Va2 +8x+1

v= Yx2+4.8x+5

5
18. y=—* .
V= G2y

-4+ 3
20, y=————.
Y T¥(x—-2)*

7
22, y=— "% |
Y= o +x%)

24. yz(%W):(%x‘*ﬁxz).
26.y=(iW):(%x-%79).

4_x_
28. y=_2 X 1

3(x2 +2x3%)
_ 2+
30 V=2
_ [E2y-1
2. Y= -2

4. — x-1 .
Y 3(x+2)? - J(x+3)3

_ g/ (x=2)(x-1)*

6. y=3 oy
8. y:x3. xi_l_
\ (x+2)Nx -2

_ (x-1)3
10y = ot
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11 y= (@D gy, GEDT
(x+3) Y(x+2)t - (x-1)2

_ [(x+4)P(x+2)° _ V2x+5
G B Sl e e

_(x-1)%-(3x+5) e -1)(x+6)
15. v 16. y = /7(“2)5 )
17. y= X6 18 yoxo. X4

Y 3(x+5)2-(3x+7) y=x (x+1)Wx-5

19. V2x?+1 20. 4 (x=4P

-y

y:%chl-J(x—z)?" T (x+3)3(x+4)%"
o1, yo [Dx-8) 99, (¥+2°

y (x+30 Y @+ 8)x )y
23. . _ |(x+T)?*(x+3)* 24, y—__ NSx+1

y= x—7 Y= 4ax+5 J2x 12

25, y=g EFIDED g (x4 D(dx+1)
(x+3)2 (x+6)3 :
Nx+3 x+1
27. y= .28 y=x3. | %X+l
Y Y(x+1)2 - (Tx+1)4 Y= x—29Vx—6

y:ﬁ 30, yo_ (x-2°
Yxil-J(x—2)y YT )P (x4 6)T

29.

6. HaiiTu mpou3BOIHYIO:

1L.y=@1+x?"*. 2.y = (1gx)*.

3. y=(ctg3x)c. 4.y = (tgx)*.

5. y= (4 + x2)tgx. 6. y= xsinx.

7' y = xCOSX 8 y — xarcsinx'

9.y = (x — 5)°~. 10. y = (x* + 5)ctex,

11. y = (x2 + 3)°0s%, 12. y = (tgx)™.
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13. y=%/x. 14. y=x'*,

15. y = x(sinx +cosx), 16. y = (cosx)si**,
17. y = (arctgx)®. 18. y = x™*,

19. y=(1+x2), 20. y=(tgx)*".

21. y= xx2+3. 22. y= (Sinx)arcsinx.
23. y = (cosx)?rete*, 24. y=(3+x2),
25. y = (1 — x2)arecosz, 26. y=z/arctgx.
27. y = (x? + 4)3%+5, 28. y=Yx2+1.

29. y = (tgx)uecoss, 30. y = x'ex,

7. HokasaTp, uTo QyHKIUA Y = y(X) YAOBIETBOPAET yPaB-
HEHUIO:
1.y =e*+ 2xe* + e?* + xe™™,
y"—4y" + 5y’ — 2y = (16 — 12x)e™".
2.y =—4+ e + 9e% + x2e?x,
y" +y" — 6y = 20xe?* + 14¢2*,
3. y = 3e*sinx — e*cosx + 2%,
y" + 2y’ = 10e*sinx + 10e*cosx.
4.y=11—Te3* + xe3* + xe™™,
y"—6y" + 9y + 16xe™™ = 0.
5.y =(0,13cosx + 0,1sinx) - e* + e2*(cos2x + sin2x),
(y" — 4y’ + 8y)e ™ = 0,66sinx + 0,32cosx.
6. y = bcosx — 3sinx + 2(xe* + 1),
y"" —y' = 10sinx + 6cosx + 4e*.

1 1 i

__ﬁ 3x 4 4+ - Qi =
7.y= 26 +3cos3x+6s1n3x+3e )
y" -9y’ =-9e3* +18sin3x — 9cos3x.
__X SJC_l i l -8x l

8. y= 3¢ 851n8x+4e +5

y" — 64y’ =648 +128cos8x.

9. y = 3e*sinx + 3 — 2¢72* — e*cosx,
(y" + 2y')- 0,1 = e*sinx + e*cosx.
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10. y= Lcos9x +1, 3e79% + xe9*,
18 9
y" - 81y’ =81(2e°* +sin9x).

11. y=e8% 4+ 8% —%(4xe8x +5sin8x),

y" =64(y'—e®*)+128cos8x.
12. y = —8e* — xe* + xe* + be?*,
y"+ 5y =16 —12x)e™ + 2y + 4y".
13. y = bcosx + 2xe* + 4e~* — 3sinx,
(y'" — y')e* = (10sinx + 6cosx)e™ + 4.
14.y =1+ e?* — 3e73% 4 x2e2%,
y" +y"—6y)e ™ =20xe* + 14e*.

_ X8, 1 1. 2
15. y= 2e +300s3x+6s1n3x+e ,
y" +9(cos3x -y’ +e3%)=18sin3x.

16. y = —0,04e**sinbx + xe?*,
(y" — 4y’ + 4y)e ™ = e*sinbx.

17.y=—1+ 8¢3* + 3xe3* + xe*,
y'" + 9y’ = 4xe* + 6y".

18. y = e?*cos2x + 0,13 - e*cosx + 0,1 - e*sinx,
y" — 4y’ + 8y = 0,66e*sinx + 0,32e*cosx.

19. y=(x-2)e%* + %cosgx +et +e79%,

y" =81(2e% +sin9x +y').
2 . :_ﬁ 8x_l 3 l 8x
0.y ¢ 8s1n8x+8e ,

y" =128(cos8x + 0,5y —0,5¢8%).

21. y = —5e?* + 3% + x22* + B,

0,5 -y"+ 0,5 -y"— 7e?* =10xe?* + 3y'.
22. y = e%* — 6xe?* — 0,04e%sin5x,

y" = e®sinbx + 4(y' — y).

23. y = 10 + 3e*sinx — e*cosx — e 2%,
se*(y" + 2y') = 10(sinx + cosx).
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24, y= —%e?’x + %cos3x + %sin3x —%e“,
y" -9y’ —e3*) =9(2sin3x — cos3x).
25. y = 2e3% — 4xe3* + xe ¥,
y"—6y"+9y')-e*—4x=0.

26. y = 5cosx — 3sinx + 2(xe* + 4¢¥),
y'"" =2 - (dsinx + 3cosx + 2e*) + y'.

27.y = e* + 2xe* + e?* + xe™,
12xe™ +y'"" —4y" + by’ — 2y = 16e7*.
28. y=xe% + %cost +e%% +e79%,
y"-81y' =162 +81sin9x.

29.y=e*+3x-e*+ e?* + xe™,
y"+2y" — Ty = 2(e®* + 4xe™™ — 6xe¥).

30. y = —5e%* + xe?* — 0,04e**sinbx,
y" — 4y’ + 4y = e*>*sinbx.

5.
IT'PA®URHN

1. HatiTu HauboJbIliee 1 HaMeHbIIee 3HAUeHUA QYHKITUHT

Ha OTpesKe:
1.y=2x%-3x2-36x+2, [0,3].

2
2. y=4«/;—g—4, [0,16]. 3.y=-3x3+x, [0, 2].

3
4. y:g—6—2\/;, [0,4].

5.y=-2x3+3x2+36x -6, [1, 3].

6.y=38x3-x+2, [-2,0]. 7.y=32Jx-x2, [1,16].
P

8. y—x+x, [1,4].

9.y=2x3+9x%2+12x + 2, [0, 3].

3
10. y = 2x3 — 24x, [1, 3]. 11. y=§—2—6\/;, [0,4].
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2
12. y=—%+%+8, [-4,-1].

13.y = x3 - 3«2

14. y = 423 -

15. y=x—+/x, [0,16].

161

—9x + 10, [0, -3].
48x -4, [-3, 3].

16. y= 3x+ , [2,5].

17.y = —x3+3x2+9x — 5, [-3, 3].

18.y =x3—

20. y=9x —/x3, [1,4].

27x, [1,4].

729

19. y=3x%+ , [1,3].

23. y=4Jx -x, [1,9].

21.y=2x*—3x2—12x + 1, [-2, 3].
22.y=x3-3x2, [1, 3].

24. y= 2x+ , [1,8].

25.y=2x3 - 3x2 —-12x+5, [0, -2].

26.y=x2-6x, [-5, 3].
28.y=4-x—-4/x2, [1,4].

4
29. y=3-x-——3% _ [-1,2].
y=8-x- g 12

27. y= —+—

5 [1,16].

30. y= x+ , [1,10].

2. IIpoBecTH OJIHOE UCCJIefOBaHMEe QYHKIIUY U IIOCTPOUTH

rpaduk:

1.y =-3x3+ 2x2,
3.y=(x+1)%(x—1)>.
5.y=2x%-3x%2—-12x + 13.

7.y=0,0625 - (x + 1)%(x — 3)%.

9.y=x%-3x2%
11.y = (x — 3)%(x — 1)2

13.y=0,5x3 -

15.y = (2x + 1)%(2x — 1)2.
17.y =-0,0625 - (x2 — 4)2.
19.y=x%—-3x+2.
21.y=x%+6x2—15x + 8.

0,5x2—4x + 4.

y=—x3—3x2+4.
y=—x3+x +5x + 3.
y=3x3+2x%-5.
y=x3+3x2-4.

‘Y

y=2 3x2+5.
14. y:—(%)x“ 222,
16.y =x3—2x2 - 4x +5.
18.y=—x3-x2+x—-1.

20. y = x2(x — 2)%.
22,y =2x3+ 8x%—5.
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23.y=(x - 8)*(x + 3). 24.y=x3—2x2+ x.
25.y =2+ x— 3x5. 26.y=x3—4x+3.
27.y=(2x—-1)2(2x - 3)2.  28.y=x3—6x2+9x 4.
29.y=x%—-9x+8. 30. y = 16x2(x — 1)%.

3. IIpoBecTu moJIHOE UCCIefOBaHME QYHKIIUY U IIOCTPOUTH
rpaduk:

1. y:xfil. 2. y:x?il.

3 y:x2x—4 y x2xi4

> :x‘;;rl ) y:x2x+1
'y:x?gfl Yoy

) y:x;cil 10. y:xgcjl
1L y=* 12. y:x2+%.
13.y:2xz;#. 14.y:ﬁ
15. y:(fc:c;‘ 16. y=251,
17 y=5,~4. 18, y= &
19.y=E . 20. y:(i?‘g?z.
21. y:(xf’l)z. 22 y=—% .
23, y:2x;4—1. 24, y=x§f4.
25. y=— %X 26, y= 8x=2x*
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2x-1
5

27. Y=

2
29. y=%+%.
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X
28. Y=

30. Y="%6x2 °

4. IIpoBecTu MOJTHOE UCCIefoBaHNEe QYHKIIUU U IIOCTPOUTH

rpaduk:
1.y =1n(x? + 4x + 5).

3.y=(02x2+5x+2)-e*.

5.y=x—1In(x+1).

2.y=(x—1)* e
4.y =1In(x2+ 6x + 12).

2

6. y=(4x2+13)-e7*".

7.y:h17x. 8.y=(3x+5)-e**
9. y=In(\1+2 +x)- 10. y=(1-x2)-e™
11. y = x?Inx. 12.y = 10x - 2~,
13.y=x - e~. 14, y=—1 .

x-e*
15.y=In(x®+8x+18). 16.y=(3x+5)-e3*2,
17.y = x - Inx. 18.y=(x—1) -1,
19. y=(2x+1)-e . 20. y =207 10,
2l.y=x-e™". 22, y=(2x+1)-e™™.
23. y=ex* bz, 24.y=(x2+1) -e*
25. y = x3Inx. 26.y=(x—1)-el™*

%2
27. y=x-e 2. 28. y = (x + 1)In%(x + 1).
29. y= 21x2' 30.y=x-e*tL
x?.e
6.
HUHTETPUPOBAHHUE
1. HaiiTu mHTerpasbl, UCIOJb3ys TAOJUIY M OCHOBHLIE
cBoOIiCcTBa:
x? xP®  x
1. J(§+T+Ejdx. 2. j(x+1)(x_&+1)dx.
. dx
3. |3 Tdx. .
(8x) "dx P
5. (3525 Jay., dx_
I( 8x )9* 10
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7. j7f+9¢¥+F x. 8. J\/Sd_x7

==+ 3x5)dx 10. [4dx
J.( '[\/2—962

x* +6x dx
- [125£6% g , .
1 J.( 2x ) o 12 2¢2_6
T2
13. f(3x4 +%+2)dx. 14. J{M]dx.
x 2
5
15. J(M)dx 16. [ x5 +6x2-7 |qx.
x 2x3
17. j(w)dx, 18, [[17+41-x j D
* N
19. j(3—x2)2dx. 20. .[(z/;+7x)dx,
6cos?x+3 .
21. f(m)dx 22, _[(2s1nx+300sx)dx.
x x 5 x2
23. [(5e* +27)dx. 24. I(sz +T)d"'
5 2
25. ﬂjdx, 26. J(iJ,Lde
V5x odx Yx )T
2 2
27. j(l‘—x) dx. 28. j(iﬂx— Y3x)” .
X X

29.

<]
=
+
ﬁ‘
|
&
)
Ne—
U
K

30. J‘(w)dx
sinZx
2. HaiiTu uHTerpaJibl, MCIOJb3Ys IIOABEJeHNe IO 3HAK
muddepernuania u npeobpasoBaHue MOABIHTETPATBLHOTO BhI-
pasKeHUs:

1-3x xt+x2+1
1. J‘3+2xdx. 2. Iix—l dx.
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5 [3-22 4 I\/t?x

7+ 5x2 cos2
5. Ie’(xz*l)xdx. 6. cos%dx.
sin3x x
7 [55 cossx @ 8. J5r3x %

J‘ 3x+1

X
dx —=——dx
9. I(x+1)2 VBx2 +1

arcsinx 2
11. Jﬁdx. 12, [x-77dx.

13. [tgxdz. 14. jx +1dx
x x+3
15. I\/dex 16. J. dx
arctg =
17. 2 18. ﬁ .
J‘4+x dx. x? dx
2
19. [etgxdz. 20, [*-1ox+T ;i’;* X240+ T 4
\/;Jrlnx X g4
21, [PEHNLgy 22. [ 5 dx.
23. [425+dx. 24, [ £ dx.
X .. X 2x-5
25. .[cosz~s1nzdx. 26. j3x2 dx.
2
217. IS-e‘zxdx. 28. j(e§+e—§) dx.
29, js'm(2+3x)dx. 30. jcos6x~sin26xdx.

3. HaiiTu uHTerpasbl, ICI0Jb3YA METO UHTETPUPOBAHUS
110 YaCTAM:

1. jlngxdx. 2. jx~cosxdx.



166 CBOPHUK 3ATAY M TUIIOBBIX PACYETOB II0 BBICIIEN MATEMATHKE

3. [In(x-T)dx.

5. jx~sin7xdx.

7. |arctgbxdx.

9. jx2-1nxdx.

11. I\/;-lnxdx.
13. J.arcsinxdx.
15. [(4-38x)-e%*dx.
17. [(x2+1)-e8%dx.
19. jlnz xdx.

21. jarcsin4xdx.
23. Jx~arctgxdx.

25, jln(x2 +1)dx.

27. j(2—4x).sin2xdx.

29, j(x+5)~e3xdx.

4. [x?22%dx.
6. _fx~e2xdx.
8. Ie’“xdx.

10. J(3x +5)-cosxdx.

12. Isiriczxdx'

14. fx-27*dx,

16. J‘lnxdx

18. [6x-sinxdx.

20. Ie&dx.

22, Jx-ln(x—l)dx.

24. [(x?-2x+3) Inxdx.
26. I(x2+7x+1)-cosxdx.
28. [—%—dx.

cos?x

30. _[(xz ~1)-e%dx.

4. Ha#iTu mHTErpabl OT PAIMOHATBHBIX (QYHKITUHA:

j(x+1)x

dx
x2+x

dx
(x+1)2%x

J‘ xdx
(x2+1)x’
J(x +T)(x+2)

6. [ x3d_xx2.




IX. TUIIOBBIE PACUETHI 167

7. J(x+1)(jcci§)(x+3)' 5 Im

13. %d% 14. .[(x g)ﬁ 5
19, Jr(“lﬂ;zx—_x;)éc gyde 20, it ax.
21. Jf(x+1)(x§5)(x+3)dx. 22, % .
B et e
25. Ii’gii’dx 26. I(xfgc)zrxg 2)™*
- 4x3 _2 .z 28. jﬁ;fmd”
29. J‘ x? +4 d 30. J‘%

5. HaiiTu nuTerpasbl, UCIOJIb3YA YKA3aHHYIO 3aMeHYy IIe-
PEMEeHHBIX:

1+4x
dx, x=t%.
J‘23c+x/4x

2. |cos®2x-sin?2xdx, sin2x=t.
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dx

3. | , 3x—1=t4,
I Bx-1-43x-1

2
o Y g g s [ [Ty, Ledx_p
x2 x2 x x

dx, x—2=12.

3
6. jx3V1—x2dx, x =sint. 7. J X
NJx-2

8. |cos®xsinxdx, t=cosx. 9. j%«/x—&dx, X—a_
x x

cos2x . _
10. J-8 Sindx dx, sin2x=t.

dx
11. | , x—1=12,
I x-1-J(x -1

dx
12, |———~F———, tgx=t. 13.
5sin2x+cos?x g

3x
dx, x—3=15.

3x-3
14. (V16—x2dx, 4sint=x. 15. [— L dx, x=15.
j I(:2—%)VZ96

16. J.%dx, sinx=t¢t. 17. J‘,2x 1dX, 2x =15,

V4 +sin2x

18. jcosﬁ xsindxdx, t=cosx.

1
19, [—————dx, 1+x=15.
'[ A+x+31+x
20. jcos“ 3xsin33xdx, t=cos3x.
21. j*dx, 1+x=¢2.
QC+x)V1+x
22. J‘12 ségg; dx, cos3x=t.

23. [¥* =5 Jx, x—5=t2.

x+2

24, JJ* x = 3sint.
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25j x+d x+1_y2

X
26. jm tgg =t.
27. IWN—’ x+3=1t4.
28. | \/4‘?7, x = 2tgt. 29. jm, x=15.
80. J‘s1n Jc+4cos2 » tgx=t.

6. Haiitu HNHTEerpaJibl, ICIIOJIB3YAd ME€TOA MHTEIPUPOBAHUA

II0 YacTAM:

1
1. jarctgxdx.

(=}

x2cos2xdx.

e
Rl ool

5. jx2 sinxdx.

J‘x+5dx

9.

R -_,N\:

eS
11. Ilnxdx.

(4x—2)cosxdx.

2

2. J‘xe*xdx.

4. ]‘xlnxdx.
1

T
6. jxcosxdx.
0

®
AR o3
&
IS
x

1
10. Ixarctgxdx.
0

12. Ixsin7xdx.
0
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1 1
13. J.dex 14. I(3x+5)cosxdx.
0COS X »
6
15. jln—zxdx. 16. [(2x-4)sinxdx.
X
1 0
2 In2
17. jln(x2)dx. 18. jxexdx.
1
1 2
19. j(1—x)2exdx. 20. jx31nxdx.
0 1
1In3 %
21. j (5+x)e3*dx. 22, jx%osxdx.
0 1
4 In2
23. jx21n(6x)dx. 24. J(Zx—3)e*xdx.
1 0
0,5 1
25. ~[arccosxdx. 26. jx23x+1dx.
0 0
In2 In2
27. j (x+2)et*dx. 28. sze’3xdx.
0 0
2 0,5
29. J.(x—1)2xdx. 30. J'arcsinxdx.
1

7. Haiitu nHTErpasbl, NCIOJIb3Ys YKAa3aHHYIO 3aMeHY IIe-
PEeMEeHHBIX:

1

1. tgx=t. 2. 8x =12,
(3"3s1n2x+5c0s2 8x= ‘[V (\/ +1)
3 3

3. |V9-x2dx, 3sint=x. 4 .[3 dx, 8x+3=1t3.
o : 8x+3

0
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5. ﬁdix

{f(\/l+x2 )3, Toten

i
dx
7. | , tgx=t. 8
6'7sin2x+3cos2x g%
7r2s'1n3c—cosx’ 2 7
4
gj‘ cosXx
11. 7dx, sinx =t¢.
O3 sinx
3
¥ d
13. I X __ x=sint
ix 1-—x2
2

n
2

15. jcos“ xsinxdx, t=cosx.
0

3
17. _[de, cosx=t.
04 CcosX

19. ~l.x3\/4 x2dx, x=2sint.

dx
' (;l.\/xﬁ—«/(x+1)2

1
18, [ 1
8 6[(2—x)\/1—x

171

4x =14,

6. ‘]dix
{N4x +44x°

, x+1=¢2.

4
10. [L[x=2g,, X=2_p
X X X
3
6
1 jx-4 x-4_ 2
12. sz‘/ e dx, o=t

— 42
14. jmdx x =12

5

3
16. [X—dx, x-1=12.
é[\/x—l

05
dx, 1-x=1t2.

1+x 1+x 42
20] /5x .

g 1
21. [cos3x-sin®xdx, sinx=t. 22. |— 5—dx, x=1°.
6[ l'fx/x +3x

jm

1

23.

w

dx, x=tgt.

4. Jf ,
IN2x-1-42x-1

r dx

2x—1=t4.
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% 1
25. jcos3 xsin?xdx, t=sinx. 26. [YX"1dx, x=15.

0

27.

cos?xsin®xdx, t=cosx. 7.28. J‘1+\/>dx, x=t%.

P

S e—n[A

3
j COSX _ gx, sinx=t. 30-[ dx, x=18.
0

J6—sin2x

1+I)J—

8. Haiitu miomanb QUrypsl, OrpaHNYEHHON KPUBBIMU;
n300pas3uTh ATy QUTypy:
y=6x—x2, y=0.
y=e* x=2, x=0, y=-5.
y=x%+4x, y=0.
.y=0,25x3, y=0,

12.y= xz 4x+3, y=0.
18.y=x2-6x, y=0, x=1, x=4.
14.y=38x"!, x+y=A4.
15.y=x2—-4, y=—x%>+4.
16.y=x1, x=2, x=4, y=-3.

17. y=cosx, x:g, x=0, y=0.
18.y=6—x, y=6+x, x=06.
19.y=x2+6x+5, y=0.
20.y=x%, x+y=2, x=0.
21.y=x2%, x=-3, y=0.
22. 4y =x2, y=4.

23. y=x, x=4, 2y=—x.
24.y=2x2+3x-9, y=0.
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25. x-y=0, x=-9, y=+/-x.
26. y=2Jx, x=1, x=4, y=-5.
27. y=~1-x2, y= x2.
28.y=(x+2)?, y=4—x.

29.xy=9, x=1, x=5, y=-4.
30.y=x3, x=0, y=-2x+12.

7. PSBI
1. UccnemoBaTh CXOQUMOCTD UMCJIOBOTO PALA:
2 (n+3)!
1.y
;3n nzlnwo Z(n+1)v
2, (n)2 2 2 on— 1)v
4.y ) 5.3 6. 320 D!
,;_I(Zn)z Z; n! <
X 4qn X Ll(i nd.an
7 ;(n+4)!' 8. nzzl n!’ 9. ’;2n+3'
© 3 X 2
10. Y 2, 11. ”*100. 12, % 5n°
;2” Z E(zn)!
- 27 41 - n?
13. i 14. 15. )
,; n? 23”(n+1) ;2n2+4
2 0245 4" 25
16. Y 19, 17. . 18. S
Zi3np ;(3’1)! ;(3;1)!
21-4-7-...-(3n—-2) En.5n
19. ) 20. )
; 3n ,,Z; 10"
21,y n®  gg y(n+dl
Z (5n-3) nzl (2n)!
23, 3 nkn?, 24, Z
~ 8n /3. (n+40)
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.~(2n—1).

25, i1-3-5-.’.7n

n=1

) —1)2
27, 2.

n.,
~ 9"-n

“ (n+1)!
29. Zl O

0

n2
26. ;4”6.

2
28. Z25 ~Bn-1)

100"
30. ;(n+3)!'

2. UccaenoBaTh CXOAUMOCTE UMCJIOBOTO PALA:

X 2
Ly 2~
;\/n+8+6

5
3. ni"'l
nZ:; n(nd+2)

5. n7+7.
,; Jn(n? +6)

7‘ZJT

X

—(n+2)"
11. ;(9’”2) .

2n+1
13. ) —————,
,;x/n+4(n2 +1)

15'2 Nn+1-(n+3)

= ¥nS+1-(Jn+7)

17. 3 n2rd
Sn(n? +6)

2.y -1

0 n n
4. ;(4n+2) ’

6. Zsm 3 +1

1 -(n-1)
8. .
Z:\/117 1-(n+7)

~Yn8+3

=nb+2 )

es) . 4 \/;
14.

nZ:‘iSln n3 +2

12.

16.

S s
18.5(_n Y
’;(nﬂoo)'
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23, 3 Yntn

25. i—”ﬁ”(”s’q)

o 3
27. Zsin5n tn
n

09, Sy +1-({n +2)

S P +1-(n2+3)

175
( 3n \"
20. nzl(n+2) :

nZ+7

22.
Z"\/n‘l 5(nd +3)
24. - n%+3

nzz‘{\/n4+1+n7'

) ZJ12n+1+Jn+1

0 3
28. n°+2 .
,;J15n+3+Jzn+1

—(2n+3\"
30. z .
n1(7n+5)

3. UccoenoBaTs aGCOMIOTHYIO U YCIOBHYIO CXOAUMOCTD UKC-

JIOBOT'O pAaga:

1. Z(—l)"%
n=1

3. g(_l)n(znnu)n'

S 1
5. -1 .
nzzl( ‘ 2n—+n

7 Z(_ ) 99n+4'

n=1

S 2 2n+1
9. nz:l(_l) n(n+2)

11. Z( 1" sm—.

n=1

) ) 1
2. ;(—1) T
4. i(—l)" —(24’}1)!.
n=1

6.3 (-1 n,
n=1

4n

830 g (3n 2)r

n=1

10. Z(—l)"tglgoo
n=1

12. 2( 1)n(2 ¥
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S n 1 n
13. ;(—1) /2n+3. 14. Z( 1) (n+8)n.

15. g(_l)nn.lwf 16. Z(— 1 (2n+ S
17. g(—nn(?’(’f’i);)n. 18. Z( 1y sin 102 J"
19. 2(_1),1 nz(’;i;) 20. 2(—1)n :2111.
21. ni(_l)nnl”' 22, ;(—1)”tg’;/:nz.
23. ni(—l)n( 3n3+ l)n. 24, nzl( 1 tg 3n+ -
25. gl(—nn E;‘;); 26. ;(_l)nM'

n Vn+10 n n+1
27. ;( 1)"sin EVEINS 28. Z( 1) .

n(2n)' e 3n+T
29. Z( 1) . 30. ;(—1) Bl

4. Ha#iTu MHTEepBAJ CXOANMOCTU CTEIIEHHOTO PALA U KC-
cJeloBaTh ero CXOAUMOCTh Ha KOHIIaX WHTepBaJja:

1. Sy 2, " (x-1)"
Z;( Do z; on+l
> (x+3)” = il

3. . 4. 3%
2 20
Z(x 2)° 6 x"

“n-10"1" " & (n+1)?’
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7. g(—l)" 3”le§ 8. g(’; +57n) .

9. ’in!~(x+5)". 10. nil(—l)" (’2‘%)1".
11. ,;4" 12. ’;(”n*z'l:f"

13. gznx—f))n. 14. g‘i(—nn’;

15. nil”(x;a) 16. 2( 1)nm
17. ;lzﬁl‘ 18. 2(-1)*1(’26;%);.
19. 2;3(9;2)” 20. 2%“;3”

21. 3 (=2, 22. gzn(’;s)"

23. ni(znnﬂ)h X", 24. g(—l)ﬂ ((i j;z
25. nil(3n—xl)4 26. nzl(nﬁll) (=2
27. g(—l)n(";’f’)n. 28. g(ﬂi

29. 3 (x-1" 30. 5 (x=3)",
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5. Pasznoxuth GyHKIUO B pan Teiigopa mo cTremeHIM

(x = x):

1.y=1n(5x + 3), x,=1.

3. y:sin%, Xy =2.
5. y= xl—l, X9 =2

Ty 5+12x’ 0=-3.
D= x1+4’ %o =0

11, y- ¥t3,x0—4
13.y:2§g;5§,x0:
15.y=¢e*, xq=-1.

17. yzlizx, Xo =

19.y = x%In(x), x,=1.
21l.y=xe %%, xo=-2.
23. y=sin™*

1
25. y== =-2.
y o Xo 2
27.y

29. y:%xll, x0:0.

2.y =xcosbx, x,=0.

4.y =sin(2x?), x,=0.
6. y= cos(zgj xo =0.

8.y=e%, xo=—4.

10, y- % 0
‘y_\/e—x’ Xo =
12. y=e>", x,=0
14. y= - 3 —a 3 %0=0.
16. y = xchx, x,=0.
18. y=""1, x,-0
20. y=xe*, x,=0.
1
22.y:m, x0=0.

24.y=xIn(1-x), x,=0.

26. y=v1+2x, x,=0
28. y = xcos(4x2), x,=0.

30. y = cos(2x), xy=Dp.

6. Pa3ioKuB MOABIHTETPATBLHYIO QPYHKIIUIO B PAT, IPOUH-
TETPUPOBATH ¥ BEIYUCJIUTH C TOUHOCTHIO 10 0,01:

1
1. je’xdx.
0

fsina
dx.
S
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2 075, n(+x)
3. jcosxzdx. 4. J‘id .
0 0 x
0 08
5. [e2dx. 6. | g,
1 0
0,94 0,9
x+5 *In(1+x?)
7. I =—=dx. 8. Jixz dx.
Tsinx? !
sinx” 3
9. I p dx. 10. J.cos(x )dx.
2 0
1 9
11. Ixze‘xzdx. 12. jx-sin&dx.
1 0
x
13. dex 14. i[xcosxﬁdx.
1 3 1
15. (SR gy 16

[ a . I\/l\{%dx

2 1
17. jch(x7)dx. 18. jxe-xﬁdx.
0

0,8
19. j X _ dx. 20. I\/1+x3dx.
2 0

1 0

21. wae‘xdx. 22. J.xncosxdx.
0 i
12, . 0,9

23. j%dx. 24. [¥1+x5dx.
0 0

1 e 1
25. [€——1dx. 26. [—* _4a
OI 2 Of T hed
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1
2x —sin2x
29, |22 —==22 dx.
6[ Nx

1
In(1+x*)
28. [(2 X ) gy

0,25

30. J In(1+3x)-3x

X

OYHKIIUN
HECKOJIBKUX IIEPEMEHHBIX

.2 =2x%y + 3xy? + x3.

. z=x%+Jy —bxy.
. 2 = exp(—x%y?).

Lu= arctg(é).

9.z = In(x3 + xy + 2y3).

DLW =

N

11. z=— %

Jax? +y? '

13. z=sin*cos¥.
y y

15. u= 1n(32+«/8x2 +y? )

17. z= arccos(gj.
x

19. u=%

X, Y ., z

cu=YT4 2
y Jz x

21. z=In+/x2y+9y2.

23. z = xyarcsinx?.

25. z = x - exp(x? — y?).

. HaiTu uacTHbBIE TPON3BOAHEIE:

2, u:xy+y-i‘/5+xz.
4. z = xsin(xy?).

6. z = xsin(x + y).

1

Jx2+y?+22

10. z = xcos(2xy).

8. u=

12. z = 3n(x+2y),

14. u = x3 + y® — 4x222.
16. u=+/5x2 +y?x—22.

2
18. z= tg[‘l;j.

20.z = Tx3y — xy".

22, z= exp(sinxé/g).
24, u:yx/;+yz+x\/;.

26. z= arcsin(ﬁ).
y

dx.
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27
29

. u = sin(x%yz?). 28. z = cos(x2y?).
. 2 = xarctg(xy?). 30. 5 _ 532242

2. na pyurunun u = u(x, Yy, 2) HAATU IPASUEHT U IPOU3-
BOJHYIO II0 HAIIPABJIEHUIO | B TOuKe M:

cu=2x2+3xy+zy, | ={3,4,0}, M(1,-1,1).
cu=x+xy-2zy, [ ={1,2,2}, M1,2,1).

. u=3x2—4xy+3zy, [ ={0,3,4}, M(-2,1,1).

. u=2x2-3yz+2zx, [ ={2,1,-2}, M(-1,1,4).

. u=2xy+2y—-5xz%, [ ={-4,0,3}, M(0,1,5).

. u=3xy?-2x%-5zy, [ ={2,-2,1}, M{1,-1,0).
. u=x2y? +x222 +22y2, [ ={1,4,0}, M(0,1,-5).
cu=x2y—-22+2zy%, [ ={-1,2,2}, M(1,3,-4).
cu=xy+2x2% -2y, | ={-3,4,-1}, M(2,1,5).
cu=2x2y—xz+2%y, [ ={-2,4,-4}, M(3,1,-6).
.u=x2-5xy®+3zy, [ ={4,0,3}, M(2,2,1).

. u=4x2y-3xy+x22, [ ={-2,2,1}, M(3,2,1).
cu=3xy?+3yz2 —zy?, 1={1,2,0}, M(1,2,1).
cu=x%y-4yz+5z%x, 1 ={1,-2,2}, M(2,1,1).
cu=5xy-yz?—zx?, 1={0,1,2}, M(2,2,1).
cu=x2+5xy—-zy?, 1 ={2,-1,2}, M(1,1,1).
.u=3x-4yx®+yz2, [ ={2,2,1}, M(-3,2,1).

. u=5x2+3xy? -2yz, [ ={2,-2,1}, M(2,1,1).
cu=2x-yx2+5zy%, [ ={-1,2,0}, M(1,3,1).
cu=xy?-2xy+3zx2, [ ={1,2,-1}, M(3,1,1).

. u=x2y+3yz—-x2z2, [ ={0,-1,2}, M(1,1,3).
cu=x22+2y22 -32x2, [ ={1,2,-2}, M(2,1,2).
cu=x2z-5y2z+y22, [ ={-2,0,1}, M(3,1,3).
u=2xy+yz® 222, 1 ={1,2,-2}, M(2,2,1).

. u=3xy?-3yz2-3zx2, [ ={1,-2,0}, M(1,2,2).
.u=bxly—yz2+zx2, 1 ={2,1,-2}, M(1,3,2).
cu=5x22 +yx2—x22, 1 ={0,1,-2}, M(1,1,2).

. u=3xz-2xy%-2yz, [ ={2,2,1}, M(2,2,1).

. u=5xy+3yx2+zy2, [ ={2,0,-1}, M(2,3,1).
30.

u=4xy+zx?-3zy%, [ ={0,3,-4}, M(1,1,3).

3. HaiiTu ypaBHeHUs KacaTeJIbHOM IIJIOCKOCTH ¥ HOPMAJIA
B YKa3aHHOM TOUKe:

1.x2+y%2+22=9, M(2,1,2).

2.x2+2x+y2—-22=15, M(2, 1, 2).

3.2x2-y?-22=16, M(4, 0, 4).
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4.x2+2y2—322=0, M(1,1,1).
5.2x%+y2— 22=0, M(-2, 2, 6).

6.x2+ 12— 2y + 22 =15, M(0, 1, 4).
7.x%+4x+y?>—22+22=33, M(-2,6,1).
8.x2—-2y?—-22=28, M(6,4,0).

9.3x2+ 242 —22=0, M(-1, 1, 1).

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21

24

30

HHE©WOIMURAWNH A

x2+2x+y?+22=8, M(-1,0, 3).
X2+y2-22=0, M(-2,2,4).
x2+y?-22+2z=5, M(0,2,1).
3x?—y?2—-22=28, M(—4, 2, 4).
2x2 + y2 - 322=0, M(-1,1,1).
x2+2y?—-22=0, M(-2,1, 3).
x2+y?+22-22=3, M(-2,0,1).
X2+ y2+ 2 —22=8, M(3,-1,0).
x?2—-y?2—-222=18, M(6,0, 3).
2x2 + 2y% — 22 =0, M(-2, 2, 4).
x2+ 4y - 62=0, M(-6, 0, 6).

Lx2-2x+y?-2y+22=17, M(1,1,-3).
22,
23.

x2+y?-22=36, M4, 6, —4).
x2—y?-2z2=11, M(6, -5, 0).

L2x2+ 2y2— 22 =0, M(2,-2, 4).
25,
26.
27.
28.
29,

x2+y?-22=0, M(-1,0,1).
2x2 + 3y2 — 42 =0, M(2, -2, 5).
2x2— y2—42=0, M(2,2,1).
x?—-38y?—-3822=21, M(-6, 2, 1).
x2—y?—22=0, M(2,4,-6).

X2+ 22+ 222 =4, M(0,1,-1).

. IIpoBecTn uccienoBanme GyHKIUY HA DKCTPEMYM:
z2=x3—y3—3x2+ 3y — 24«x.

.2 =2xy? - 2x% + 2y% + 24x.
.z=4xy+x®+y% - 6y.

z=x3+ 2xy + 2y% + 2x2 — 36x.
z=x3-6xy+ 3y%>— 18x — 6y.
z=x%+2xy—y?>— Tx + 2y.

.z=—4xy + 8x? + 4y? — 4y.

.2 =x3—6xy + 3y? — 9x.

.z2=x%y+2x% - 3y% + 4y.

0.
1.

z=y3—4xy — 4x? -y - 27y.
z=xy?—2x3+ 2y% + 8x.
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12.
13.
14.
15.
16.
17.
18.
19.
20.
.2=x+ 3y +4x%+ 3y°.
22.
23.
24.
25.
26.
27.
28.
29.
30.

21

z=y3+6xy+ 3x2+ 6y%—9y.
z=x2+ 6xy — 4y5.
z=y3+3x%y—3x2-12y.
z=4xy - 2x? - y® + 4y.
z=2x3+ 12xy — 3y% + 18x.
z=x3-y%-3x+12y.
z=xy—x%+3x—y.
z=2xy +x+ 2y% + 2y.
z=2x%+ 2xy + y? — 4x.

z=2x3 - 6xy — 6x2 + 3y°.
z = x%— 24xy — 8y°.

2z =8xy + 6x3 + 4y% — 5x2.
z=x2+ 2xy + 4y? + 6y.
z=x—y—4x? - 242
z=x2+ 2xy + 4y? + 4y.
z=y3+ 3xy — x5.
z2=2x3+6xy —y®+ 12x.
z=2x-2xy+y®—4y.

5. [IpumeHsa MeTO 'pafilieHTa, HAUTH SKCTPeMyM QyHK-
IIUY Ha 3aJaHHOM MHOYKECTBe:

1.

3.

5.

flx,y)=x+y, flx,y)=x+y+1,
x+2y<0, x<6,
x—-2y—-15<0, 2. Jy<3,
2x+y+720. x+2y>0.
fe,y)=x-y, fx,y)=x-y+1,
x+2y =0, 2x+y—-3<0,
x—-2y+15>0, 4. {x-2y-15<0,
2x+y—-6<0. x>0.

e,y =x-y-2, f(x,y)=2x+y-3,
2x-y+4=>0, x>—4,
x+3y+15>0, 6. y<2,

x<0. x—-2y<0.
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f(x,y)=2x-y+6,

x <8,
7.3x+y<9,

2x+y=>0.

f(x,y)=3x-y+3,
2x-2y <7,
9. Jx+2y+92>0,
y<0.

f(x,y)=x+3y—6,
x-2y+9>0,
11. {2x+y+2>0,
y=2x.

f(x,y)=x+y,
x+4y <0,
13. jx-y—-6<0,
3x+y+9>0.

f(x,y)=x-y+5,
x+y=0,
15. {x-4y+16>0,
3x+y—-12<0.

f(x,y)=-2x+y-1,

x-y+520,
17. {x+3y+92>0,
x<0.

flx,y)=4x+y+1,
5x+2y <6,
19. <y <8,
2x+y=>0.

flx,y)=x-2y-2,
3x-y=0,
8. Jx-2y-9<0,
2x+y-2<0.

f(x,y)=x-4y-4,
4x+2y>-1,
10. <x-2y-9<0,
y<0.

flx,y)=x+2y+3,
x+3y—-9<0,
12. {2x-y+4<0,
y=>0.

fe,y)=x-y-3,
x <4,
14. <x+y<1,
x+3y =0.

f(x,y)zzx_y+71

x+y—-8<0,
16. <x—-4y-20<0,
x>0.

f(x,y)=x+3y -1,
x>-3,

18. <3x+y<0,
x+y+1>0.

f(x,y)=x-3y+1,
5x-y=>0,
20. <x-2y—-4<0,
4x+y-16<0.
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fex,y)=—x+y-1,
4x -y <8,
21. Jx+y+1=0,
y<0.

f(x,y)=-2x+y-3,
x-3y+92>0,
23. 4x+y+8<0,
y=>3x.

flx,y)=x+3y-T7,

2x-y+5>0,
25. {2x+2y—1<0,

y+92>0.

f(x,y)=x-5y+1,
2x—-y-10<0,
27.{2x+y+5>0,
y<l1.

f(x,y)=2x-3y+5,
x—-y+6=>0,
29. {3x+y+1<0,
x<0.

185

fe,y)=x-2y-2,
x+2y+62>0,
22, Jx-3y—-6<0,
y<0.

flx,y)=x+2y+3,
x+4y-4<0,

24, <x-y+6>0,
y>1.

f(x,y)=3x+y-2,
x-2y+4>0,
26. 1x+2y+42>0,
x<8.

f(x,y)=3x+2y-2,
x+2y—-9<0,
28. <4x-y-4<0,
x+3>0.

f(x,y)=x-3y+4,
x+y—-3<0,

30. sx—-4y-1<0,
x+9>0.

KPATHBIE MHTETPAJIBI

1. BeruucauTh IBOMHOM MHTETPAJ:

1 2x
1. Idx Ixydy.
0 x

2

1-y2

2. l.fdy Iydx.
-1

y2-1
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% 2x
5 de jxdy
0 —2x

2 1-y2
7. [dy [ Jydx.
2 y?

9. jdx X]I Jxydy.

2x-1

2
11. jd
1

x2ydy.

M\k«___x\m

2 x-1

13. Idy Ixzdx.
2

15.

[3)

1 y?
jdy J.\/;ydx.
-1 2y

4 \9-12

17. jdy j xydzx.
-4

— 9,y2

2 y?
19. [dy [xy*dx.
0 0

x+6

1 2
21. J.dx J.xdy.
0 2x-1

4. J.dxzfxf’ ydy.

X

2y
6. de .[ydx

2y-3

X
1 §+3

8. J-dx J.xydy.

-2 -x

10. ?dy (i[ yxdx.
1 —Jay?
2 x2

12. [dx [xdy.

0 3x

3 y-2
14. .[dy nydx.
1 3y

2

2 y
16. J.dy j ydx.
1

2y—4

2 2-y
18. jdy j xydx.
1 0

3 1a?
20. jdx .f xydy.
-2 0

0 2241
22. [dx [ xydy.
SN e
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0 4+3x

23. jdx jxdy.

-3 x-2

4 y-5

25. _fdy J‘x\/gdx

-1 0

3 x+3

27. jdx _[x“dy.

0 2x

9 0
29. Idy nyde.
0

~Jy

1 0
24. _[dy Ixzyzdx.

-3 y-3

9y
26. Idy Jydx.
1 0

2

2 -y
28. J.dy J.xy3dx.
0

1 x2
30. Idx Iydy.

-2 -1

187

2. C moMOIIbI0 IBOMHOT'0 MHTETPaJia BLIUKCIUTD ILJIOIAdb
(urypsi, orpaHUYEHHOM KPUBBIMHU:

1.

PN S A N

Ly=1-2x-x2, y=1++2x—-x2, x=0.

y=-2x, 0<x<0,75.

y=2x, y=0,5x, x=1.
2
=— = :4.
y oy y=0,5x, x
x=1-y% x=y.
y=2x+3, y==x2
y=x, x=0,by, 2<y<A4.
.y =2x,
.y=0,5x2, y=x2-1.

y=”/3—x, y:—«/3—x, x20,75.

9.
10. x=0,2y2+1, x=y2 y=0.
11.x=2y, x=2y-3, 0<x<1.

12. y= 0,5x, y=-x,

13.

x=38.
y=vl-x, y=—J/1-x, y>-2.

14. xz%, y=2x-3, 1<x<2.

15.

16.
17.

y=x, y=-x2, x=1.
y=-0,5x2, y=1-x2.

y=4-2x, y=-2, x=1.
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18.y=3+x, y=2x, x=0.
19. x=1, y=¥x, y=—x3

20. y=4, x=—Jy, x=-y3
2l.x=y-2, x=-1, y=-3.
22,y=0,5(x+1), y=2x-1, x=0.
23.x=y-3, x=0, y=6.
24.y=0,5x+3, y=2x—-1, x=1.
25.x=0,5(y+1), x=2y—1, y=0.
26. y=+/x, y=x-2, y>0.
27.x=y+1, x=2-y, y=-2.
28.x=2y-6, x=-y, y=-3.
29.y=x+3, y=0, x=4.
30.y=3x+4, y=x-2, x=-1.

3. BeIuncauTh TPOHHOI MHTETpaJI:

2z 2y z
1. Izdz Iydy Idx 2. _[ydy jdz _[xdx
z 0 y 0
1-y x 2 z x
3. jydy .[dx _[dz 4. J.zdzj‘xdx Idy.
1 y1 -0 0z A
5. J.dxx.z[dz J'ydy 6. .[xdx]‘ydy .[dz
0 -2 0 4
2 z 2y 2 10 z
7. [2dz [dy [dx. 8. [dy [zdz [dx.
1 0 0 0 y 0
1 y x 3 2z x
9. Iydy Idx jzdz. 10. .[dz Ixzdx _[ydy.
0 y-1 -2 1 z 0
2 x+1

11. Ixzdx_[dz ~[ydy. 12. jxdx Iydyjdz
-1 x-1



IX. TUIIOBBIE PACUETHI 189

13. ?zdzjdy J.xdx 14. (].dxzjfydy yjdz.
0 -4 -1 x -3
0 y 0 1 y? x
15. j dy j 22dz jdx. 16. jdy j dx jdz.
-1 —4 z 0 2y 0
0 z 0 2 x S
17. jdz j ydijdx. 18. jx2dx jdzjyzdy.
2 1y 0 i 0
1 x4 y+1 z
19. jdx jydy _[zdz 20. jdy Izdz jdx
-2 x2 -1
x 2z 2 1 z
21. szdx [dz jdy 22. [dy [dz [xdx.
0 0 y-1 -2
2 x2 oy 1 x+2
23. [xdx [dy [dz. 24. fdx [ zdz jydy.
0 3x 0 0 =x 0
1 1 z 3 2x y
25. .[dy_[zdz _[dx. 26. J.xzdx J.ydy J.dz.
-1 y -3 2 x 0
0 x 3z 2 x  2+3
27. dex_[zzdz de. 28. Idx Idz jydy.
-1 0 -1 1 0 1
y+1 2 x 22
29. Idz Iyzdy J.dx 30. jdx jzdz de.
1 0 z

4. C IOMOMIbI0 TPOHHOIO WHTEIrPaja BBIYHCINTE 00BeM
TeJa, OTPAHNYEHHOTO IOBEPXHOCTAMIU:

1.x2+y%=5, z<x2+y%+1, 220.

2.2=10—x%—-y?, z2>6.

3.z=x2+y2, y<x, z2<4.

4.x2+y%=1, x®2+y>=4, x+y+z<4, 2>0.

5.x2+y%?=9, x+y+z<5, z>0.
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6.
7.

22=Jx2+y2, z2=1/9-x2—y2.
2z=x2+y? z2=4, y=-x, ys—xﬁ.

8.x2+y?=9-2, x*+y*>4, 2>0.
9.x%+y?—22=0, x> +y?<4.

10
11

12.

13.
14.
15.

16.

17.
18.
19.
20.

21

22,
23.

24

25.
26.

27.

28.
29.
30.

x2+y?2=6, z<x?+y? z20.
2R -(2+1)2=0, 22=x2+y?, x2+y?<4.

z2=+x2+y%+1, z=+3-x2-y2.
x2+y?=4, z>x2+y% 2z<10.
z=x2+y% z=2(x%2+y?), x2+y2<1.
4—-z=x2+y? 220, x2+y2<1.

z=x2+y2, z=4, y>x, ny\/g.
z=4—-x2—-y2, 0<z<3.
x2+y?2=9, x®2+y?=4, z<5-x, 220.
z=x2+y% 1<z<4,.
z2=6-x2—-y2, z22.
2z=x2+y?, x2+y%<2, z220.
z=5-x2-y% 220, x?2+y?<1.
z=x2+y? z<4.

a2+ y?-22=0, 2z2=x2+ 4%
3z=x2+y?, 8<z<2T7.
z=x2+y?+1, x2+y?=4, z=0.

zz—W, ZZ—W-

2z=x2+y?, 2<18, x>0.

x2+y2=9, x2+y?=22 2>2z>0.
x2+y?=1, x?+y2=25, x+y+2<10, 2>0.

5. HaiiTu II0TOK BeKTOPHOro oI d = P(x, Y, 2)i +Q(x,y,2)j +

+ R(x,

y,2)k Yepes 3aMKHYTYIO IOBEPXHOCTD C IOMOIIBIO (hop-

myabl OCTpoOrpaacKoro:

1.

2.
3.

4.

1<z2<2-x2-y2, a=2y+x)i +(3x+2y)j +3zk.
x2+y2<1, 0<z<.x2+y2, d=xi +(By+2)j +5(y—-2)k.
0<2z<3, x2+y2<1, 0<y<1, d=3yi +(4x+y)j +3zk.

x?2+y%2=18, 0<z<y, OSxSy\/g,
a=(y+3x)i +2x2j +5(x—2)k.
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5. z=x+y, x+y=1, 2=0, 2=0, x=0,
y=0, d=2xi +2y+2)j+5(y+2)k.
6. x>y%, 0<z<l-x, a=2x+y)i +(-3y+32)j +2zk.
7.0<y<l-x, x>0, 0<2z<1—x,
a=3xi —(y+2)j +(y-32)k.
8 x2+y?=2 x=1, y=0, y=2x, z2=0,
a=—-(4x+y2)i +(3x%+2)j +(y2 -52)k.
9. Jx21y?<z<1, x>0, G=2y% +(8+822)j +5(x +2)k.

10. 1<x2+y%2 <4, 0<z<5-x,
a=(x+y®)i-(Bx+2y)j - (x%—42)k.
11. -1<z<-x2-y2, a=y2 +(x2 +2)] +5(2y + 2)k.

12. x2+y2 <1, 0<z<x2+12,

a=xi+By+2)j +5(y - 2)k.
13. Jx2+y2 <z<4, d=xi +(By+2)j +5(y-2)k.
14. 1<x2+y%2<9, 0<z<4-x-y,
a=B8x+y)i +(22 +3y)j +(x% -T2)k.
15. 0<z<x?+y?, x=1, y=2x, y=0,
a=4+y)i +(x2+2y)j +(x+2)k.
16. 0<z<1-x%2-y2, a=(2x+2)i +(2-4y)j +(x3 +2)E.

17. 0,5x2 +y <2<2, d=(2+2y)i —(3x2 —2y)j +(x—2)k.
18. 10x+5y+42-20=0, z=0, x=0, y=0,
a=(4x+2)i +(z2-2y)j +(x—42)k.
19. 0<x?+y2<9, —-1<2z<4,
d=(x+2y)i —(2-3y)j +(5y? - 2)k.

20. 0<z</xy, y=0, y=9x, x=1,
a=(1+2x)i —(4x—-y)j - 2y +42)k.
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21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

x?2<y<l, x20, 0<z<l-x,
d=8x-1)i —(4z+2y)j + (1 +32)k.

0<y<4x, x=1, 0<z<xy,

a=2+y3)i —(22% +x)j +(2y - 32)k.

4x+3y—-62=12, x=0, y=0, z=0, 0<z,
a=(2+3y)i —(5y+x)j +(2x —32)k.

1-x<y<1, x<1, 0<2<1—y,
a=(y+2%)i —(2x-3y)j +(1-42)k.

0<x?+y%<4, 0<z<(xy)?,

a=(x+y)i +(5x+3y)j +(y-2)k.

0<y<1l-x2, 0<z<y,

a=2x+y?)i +(x2 +y)j +(x% —42)k.

0<y<1, 20,5, 0<z<1-x,

5x-20y+8z-40=0, x=0, y=0, z=0,
a=2+y3)i +(5+22)] +(y% +42)k.

0<z<(2xy)?, y=0, y=2x, x=-2,
d=0z+y)i +(x-2y)j —(y - 2)k.

—(x2+y?)<2z<0, y=38x, y=4, x=0,
a=0Bx+1)i -6(x+y)j +(5+22)k.

6. BeruncsiuTh UPKYJIALII0 BEKTOPHOTO OIS d = P(x, y)i +

+Q(x, y)f BJIOJIb 3aMKHYTOT0 KOHTypa L, JIeKaIlero B IJI0CKO-
ctu xOy (06X0[ TPOTUB YaCOBOM CTPEIKHU):

1. G=(x-1)i +2yj L: mapasiesorpaMm ¢ BepLUINHAMY B
Tourax A(0, 0), B(2, 0), C(3, 1), D(1, 1).
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2. d=(y+3)i +xj L: TPEYTOIbHUK C BepIIXHAMY B TOUKAX
A(O, 0) B(1,0),C(1, 1).
3. d=2(x—-1)i +yj L: ayra BC oxpy:xuocTs x2+y2=1nu

orpesku mpsmbix CA 1 AB A(0, 0), B(1, 0), c(_£ £)

4. d=2xi +(y-1)j L: napawiesorpaMM ¢ BepIIMHAMHA B
ToqRaxA(O 0), B(2, O) C(4, 3), D(2, 3).

S.d=yi +(x- 2) j L: TpeyroJIbHUK C BepIINHAMU B TOUKAX
A(0, 0), B(0, 1), C(-1, 0).

6. d=xi+2y +1)f L: mpsaMOYTOJILHUK C BEPIITMHAMY B TOU-
kax A(0, 0), B(5, 0), C(5, 2), D(0, 2).

7. d=xi —(y—38)j L: mapajiejorpaMM ¢ BepIIMHAME B
roukax A(0, 0), B(4, 0), C(2, 2), D(-2, 2).

8. d=2xi +(y+1)j L: nyra BC okpysxuoctu x>+ y2=1u

orpesku nmpambeix CA u AB A(0, 0), B(1, 0), C(%’%)

9. G =3xi —(y+2)j L: napaiesorpaMM ¢ BePIIMHAMHU B
roukax A(0, 0), B(2, 0), C(0, 3), D(-2, 3).

10. G =(x+3)i — 2y]T L: TPeyTroJIbHUK C BEPIITMHAMU B TOU-
rax A(0, 1), B(1, 1), C(1, 3).

11. g =(x-2)i +3yj L: NPAMOYrOJbHUK C BepIINHAMY B
Toukax A(3, 1), B(=3, 1), C(=3, ~1), D(3, —1).

12. g =3xi +(y+3)j L: mapayiesorpaMm ¢ BepIiuHAMU B
rouxax A(0, 0), B(1, 3), C(—3, 3), D(—4, 0).

13. G=(x+5)i +2j L: TPEYroJbHUK C BEPLUIMHAMHE B TOU-
rax A(0, 0), B(4, 0), C(2, 2).

14. g =(x-2)i —4j L: nyra BC okpyskuoctu x> +y>=1mu

orpesku nmpambeix CA u AB A(0, 0), B(g,_g), Cc@o, 1).

15. a=2i —(y+1)j L: mapajenorpaMm ¢ BePLUIMHAMU B
Toukax A(2, 0), B(0, 2), C(-5, 2), D(-3, 0).

16. G=i +2(y—2)j L: TPEYroJbHUK C BEPLUIMHAMHE B TOU-
kax A(0, 0), B(3, 2), C(0, 2).

17. a=2xi —5yf L: IpAMOYTOJBHUK C BePIINHAMU B TOU-
Kax A(3, 2), B(—-1, 2), C(-1, 0), D(3, 0).

18. a=3i + 4yf L: mapaJjiejorpaMM C BEPIIMHAMU B TOU-
kax A(0, 0), B(1, 1), C(1, 4), D(0, 3).
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19. G=2xi +j L: TPeyroJbHWK C BePIINHAMH B TOUKAX
A(0, 0), B3, 2), C(~1, 2).
20. ¢ =2i —(y+1)j L: nyra BC oxkpyxHoctn x2+y?=1wu

orpesku npameix CAu AB A(O, 0), B(_g,_ \/25), C(0, 1).

21. d:(x+1)f—5f' L: mapaJujiesiorpaMM C BEpPIIIMHAMU B
Toukax A(0, 0), B(-2, -2), C(1, —2), D(3, 0).

22, G=3i +3y2f L: TpeyroJibHUK C BEPIIUHAMU B TOUKAX
A(0, 0), B(4, 2), C(0, 3).

23. d=x2% + ny L: IpAMOYTOJIBLHUK C BePIINHAMHU B TOU-
rax A(0, 0), B(0, 4), C(—2, 4), D(-2, 0).

24. g =(x+4)i —yj L: mapajrenorpaMm ¢ BepIINHAMY B
Tourkax A(0, 0), B(-1, —-3), C(1, —3), D(2, 0).

25. G =4xi —2(y—1)j L: TPeyroJbHUK C BEPIINHAMY B TOU-
Kax A(0, 0), B(1, 3), C(-2, 3).

26. a=i -5(y+2)j L: nyra BC okpysknoctn x> +y?=1wu

otpeskm npambix CAu ABA(0, 0), B(_g,_g), C(%"%)‘

27. d=3x2 +3yj L: mapaJieiorpaMM C BepIINHAMHU B
Toukax A(0, 0), B(2, —-2), C(0, —2), D(-2, 0).

28. G =2xi —(y—5)j L: TPEYrOJbHUK C BePIIMHAMY B TOU-
rax A(0, 3), B(-3, 0), C(0, —2).

29. G =3(x-1)i +y%j L: IPAMOYrOJbHUK C BePIINHAMY B
toukax A(0, 0), B(0, —-2), C(4, -2), D(4, 0).

30. G =x2 —(y+3)j L: mapajiesorpaMm ¢ BepPIIMHAMY B
Toukax A(4, 2), B(1, 2), C(-1, —-2), D(2, -2).

10.
JUPOEPEHIIVNAJBHBIE
YPABHEHUA

1. Haiitu oGimee perrenne nud)depeHnajIbHOro ypaBHe-
HUA IEePBOT0 MOPAJKA C Pa3aeIaoIIIMICA IePeMEeHHBIMU

l.x—-yy' =1.

2. (1 + y?dx = xdy.

3.(1+y)dx—(1-x)dy=0.

4. J1+y?dx = xydy.
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5. xy+V1-x2y'=0.

6.y -Iny=y.

7.(1+ y®)xdx + (1 + x¥)dy = 0.
8. ysinxdx + cosxlnydy = 0.

9. x(y2+ 1)+ (x%y—y)y' = 0.

10. x\1-y?2dx+yJ1-x2dy=0.
11.x+yy =0.

12. e¥(1 + x2)dy — 2x(1 + e¥)dx = 0.
13. (x2 — 1)dy — 2xydx = 0.

14. x1+y2 +yy'V1+x2 =0.

15. (1 + y?)dx — xydy = 0.

16. ylnydx + xdy = 0.

17.tgx - siny + cosx - tgy - y' = 0.
18,y = 2+,

19. x(y + 1)dx — (x2 + 1)ydy = 0.

dy _ 1+y2
“dx  (1+x?)xy’
21. e¥2%dy = 4xdx.
22. (1 + y¥dx — xy(1 + x?)dy = 0.
23. y'sinx — ycosx = 0.
24, (y + xy)dx + (x — xy)dy = 0.
.
Iny
26. (1 + y?)dx + 2xydy = 0.

27. (Jxy +Vx)y' -y =0.

28, 2%V 4 28x .y = (),

29. (1 + x)*dy — (y — 2)*dx = 0.

30. ydx + sin?xdy = 0.

2. Haiitu obmiee pemenue Aud@epeHINaTbHOTO ypaBHe-
HUSA IePBOTO MOPAAKA, TPeCTABAB HEM3BECTHYIO0 QYHKIIUIO B
BUJle IPOU3BEIEHUA Y = U - U:

20

25. y'cos?x =

Y = 42 ¥ _ 3
l.x -y + 2y =x=°. 2.y A (x+4)°.

’ _ 42 r_ 2y _ 0,5
3. y'+2xy=2x-e7*. 4.y —x+1—(x+1) .
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5.y +y-tgx =secx. 6.(x2—1) -y +(x+1)y=x—1.

1
7.y + 2xy = 2x8. 8. y’—l;gxy:e x
9.y +y=e™-cosx. 10.y' + 2y = (x + Dy 2.
11. l/+%=x2y2- 12. ex-y'-i-ex-y:x_
13.y' —y - ctgx = sinx. 14.2x - y' —y = 3x2.
,_L: 2 2y . 1, —
15. ~r0-% +4x+5. 16.(4+x%) -y +xy=16.
17.(x+1) -y —xy=3. 18.y' +y - cosx = sinx - cosx.
19.(1+x?) -y’ +xy=1.
3 _
20. (x*+x)-y' +(2x3 -1)y="% . 2
21.y' — 2xy = —2x. 22.y' —y - tgx - secx = %%,
’_L: .y — pX —
23. xy'— =% 24.x-y +y—e*=0.

25-y'—y=28’“-y3. 26.(x2—x)~y'—(x+1)y+4=0.
27.x-y' +y=x2+3x+2.
28. (x2—x) -y +y=2x3—x2.
29. y' + x%y = x2 30 y'——zy =e*(1+x)2.
' ) ) x+1

3. Haiitu obuiee pemenue qudbdepeHINaIbLHOIO ypaBHe-
HUSA BBICIIIETO TOPAIKA:

1.y = sinx. 2. y'= %+1.

"mo_ m_ 1
3.y"=e* - (x+5). 4. y —;+5.
5.y" = 2xe*. 6.y" = 40x%.
7.y" = xe?*. 8. yV'=20x3.
9. y!V = xe?*. 10. y"" = 60x2.
11. y'V = 16¢e74*. 12. y" = x - sin2x.
13. y!V = e?*, 14. y" = x - cosbx.
15. y"" = x2e*. 16.y" = —9x - sin3x.

17.y" = x - 3%, 18. y'V = cos®x — sin?x.
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19.y" = x - cos3x. 20. yV = cos5x.

21. y"=%+x. 22. y'V = cos3x + x.

23. yV = 40x3 + x — 4. 24. y'" = sinx + 8e2*.

25. y'" = 12x3 — sinx. 26. y"=cosx +%.

27.y" =6x%2+ 2x — 4. 28.y" = x? - sinx.

29. yV = 49sin7x + 1. 30.y" = x - cosx + x.

4. Permuth 3agauy Kotru 17151 ypaBHEeHUS BTOPOTO ITOPAAKA:
1.y"=128y% y(0)=1, y'(0)=8

2.y y?+49=0, y(3)=-7, y'(3)=-1.

N

9.

gk @

Yy =% yM)=0, y»=1.

y" + 50siny - cos®y =0, y(0)=0, y'(0)=5
y"-y?+86=0, y(0)=3, y'(0)=2

=Ly =1, yev-1, yen-1.

y' = 72y3, y-2)=1, y'(-2)=6
y"=2sin3y-cosy, y(1)="= > y=1.

YLy =0, yy=0, ya-1.

10.y" =323, y(4d) =1, y4)=4
11.y" - y3+16=0, y(1)=2, y'(1)=2
12.y"-y=y"? y()=1, y'(1)=1.
13.x-y"=1+x%)y, y(1)=0, y'(1)=1.
14.y" -+ 9=0, y(-1)=1, y'(-1)=3
15.y"+y' =x, y(0)=0, y'(0)=1.

1 Y

16. y"— =0, y(-1)=0, y'(-1)=1.
17.y"-y3+4=0, y(0)=-1, y'(0)=-2.

1,

18. 2y" - =¥ =0 v@)=0, y@)=1.
19. y”—2y , y-~1)=1, y'(-1)=1.
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20.y" - y3+1=0, y(-2)=-1, y'(-2)=1.
21.y"=y%, y1)=1, y(1)=-1.

22. x-y"=(x+ 1)y, y(1)=0, y'(1)=1.
23.y" - y3+64=0, y(0)=4, y'(0)=2.
24.y"(x—3)+y =0, y(4)=0, y'(4)=1.

25. y"—2sin®y-cosy =0, y(l):g, y1)=-1.

26.y" y*+25=0, y(2)=-5, y'(2)=-1.

27.y"+2y-y3=0, y(0)=1, y(0)=1.

28. y" + 8siny - cos®y =0, y(0)=0, y'(0)=2.

29. y"-y? =y*, y(0)=V2, y'(0)=+2.

30.2y"-y=1+y2, y0)=1, y'(0)=0.

5. HaiiTu o611iee pelleHre COOTBETCTBYIOIIETr0 JUHENHOTO
OOHOPOAHOTO Au(pPepeHIInaJIbHOTO YPABHEHUA U YKa3aTh BU,
YaCTHOI'O PELIeHNUs C HeollpeleJJeHHbIMU KO3 MUIieHTaMu’:

1.yV+9y" =2x2+x—x2. &%,

.y +8y" + 16y = x3 - €2* + sin2x.

YV + 5y + 6y" = x? . 72— x3,
YT+ 2y +y"=x -1+ x - cosx.
y"I—4y" =10 + x* + x - sin(4x).

Y-y +y —y=(x+1)-e*+x%-2.
Y"1 -16y" +64y =x-e** +x-e* -sin(x./3)-
Yy -9y =x2+2x+ (x+ 1) - cos3x.

.y +8y" + 16y = x - e2* + (22 + x)cos2x.
10. yIV — 5y + 6y" = x - €2* + 2x2 - cos2x.
VT =2y 4+ y" = x% — x + 4cosx.

12. yIV+4y”=x3'€2x +x.sin(\/§x)+1.
13'ij_|_yw+yr_|_y:(x2—|-4)-e_x+x+7.
14. y"" +16y" +64y = x? - 2% +3e7% -cos(x/3)-

15. y¥ - 25y = x3 — 9x + (x — 8) - cosbx.

16. yV — 8y" + 16y = €2 - sin2x + (2x + 1)cos2x.
17.yV+y"—6y" =(x—2)- e + (x + 9) - cos2x.
18. y"" - 4y" + 4y" = (x* — x) - €** + 4cos2x.

19. Y"1 —4y" =x* + x2.eV2* +x-cos(\/2x)-

P N DU RPN

[y
[y
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20.yV -2y +y —2y=(x2+x)- 2+ 1.

21y -2y +y=x-€e"*+ x - e* + sinx.

22. y"T + 9y!V = 5x2 + 4x — x - €3* + cos3x.

23.y"+ 25y =x+3+ (x—1)-cosbx.

24. ylV -y —6y" =x-e 2+ e3* + 2 + x - cos2x.

25.y'V +16y"=x+ 2+ x-e** + 4x - cos4x.

26.y"  + 125y = x3 - e — 9x + (x — 8) - coshx.

27.yV -6y =x-e**— x®+ 2x + x - e* - sin(6x).

28.yV + 3y +y +3y=(x3+4)-e3*+ x+ 10.

29. yIV + 5y = x3 . 5% — 5x + €* - sin(bx).

30.y"V - 18y" + 81y = x2 - €3* + sin9x + x.

6. HaiiTu ob1ree perieHne auddepeHInaaIbHOT0 ypaBHe-
HUS METOAOM IToadopa:

" ' . 5x x
1. 2y" -5y =sino". 2. 9y" -6y +y =9e3.
5. _5%
3.3y" - by — 2y =x2. 4. y'-8y'+5y=e? sin2x.

5.y"— 10y’ + 25y = 4e%*.  6.6y" —y' —y = 3x.

7.y" + 6y’ + 25y = 3% . cos2x.

8.y"— 12y’ + 36y =sinbx. 9.y" — 2y — 8y = 6e72*,

10. y" — 8y’ + 25y = 9e** - sinx.

11.y" — 4y’ + 4y = 16x2. 12. y" + 8y — 4y = e **.

13. 5y" — 6y’ + 5y = 3% - cos4x.

14. y" — 4y + 4y = 422 - 2x.

15.y" — 4y’ + 3y =3sinx.  16.y" — 2y’ + 2y =4 - sinx.
17.2y" + 5y’ — 3y =sin3x. 18.5y" — 2y’ +y =e* - cos2x.
19. y" + 4y = 2sin2x — 3cos3x.

20.y" + 14y’ + 18y = 4e73*. 21.5y" — 2y’ +y = e* - sin2x.
22, y" — 8y' + 16y = 4sin4x.

23. 6y"—y' —y=cos> 24.9y" — 6y’ + y = sinx.

E.

25.y" — 2y’ + 10y = e* - sinx.
x

3

28. yn + 8y’ + 16y = COSX. 29. y" + gy = 2sin3x.
30. " — 3y’ — 4y — 2e**,

26. 9y" -6y’ +y=4cos 27.2y" —y' — y =sin2x.
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7. Haiitu pemrenne 3agauu Korrum:
1. 24" -5y -3y =%, y(0)=0, y'(0)=".
-
2. 4y"+4y'+y=2e 2, y(0)=1, y'(0)=1.

3. 2y"-y'-y=e*, y(0)=3, y(O)—

@ \

4.y 4y e+, yO) =%, y'(0)=

N\r—l

5. y"-12y' +36y =36x +2¢5*, y(0)=- 3’ y'(0)=0.

6. y"-10y +25y =5sinbx, y(O)—ll, y'(0)=0.

—2x

7.2y -y -y=x2-e 3, y(0)=- ,y(O) 0.

8. y"—8y'+16y = 16cosdx ~1, y(O)_—i, y(0)=0.

9.y" -4y + 4y = 8x — 4cos2x, y(0)=1, y'(0)=-1.
10. y"-12y'+36y =18x> +1, y(0)=%, y’(0)=—%

11.4y" +4y' +y = x3x+ 6x2, y(0)=2, y'(0)=0
12. 4y" -4y’ +2y =52 —4x, y(0)=1, y'(0)=1.

13. y" -2y +5y =—-5x3 —4x?% + 2x, y(O)—— , y'(0)=-3.

14. 2y"+5y' -3y = e2 +6x, y(O)—— , y(O)—f

X

15. 6y”_y,_y:e§+ei’ y(o):L y'(O):%'
16.4y" +4y +y=2x2-4, y(0)=4, y'(0)=0
17. y" -5y’ +6y=26sin2x +1, y(O):—é, y'(0)=-1.

18. 9y"+12y +4y = cos%x—s, y(0)=-2, y'(0)=1.
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19.y" — 8y’ + 16y = 4e**, y(0)=1, y'(0)=1.
20.y" + 2y’ + 5y =5x2—x, y(0)=1, y'(0)=0

21. y' 5y +6y =3e5 11, y(O):%, y'(0)=0.
22. 4y"+4y'+y=8e? +x, y(0)=0, y’(O):l.

93. y"+2y' +5y = 4e~* +sin2x, y(O)— 3, y(O)—%

—-x
24, y'+4y' +4y=2e2 +x, y(0)=S - y(O)—f

25.y" - 2y’ +y=4e* + x% — 4x, y(0) =2, y'(0)=-2.
26.y" + 12y + 36y = 2¢5* - 108x, y(0)=0, y'(0)=0

27. ¥~ 6y +13y =25sin2x, y(0)=1, ¥'(0)=1.

28. y"+ 6y +9y = 2¢3* —9x, y(0)=2, y'(0)=0.

CJJ

1

29. y'+3y -4y =e'* +e ¥, y(0) =5 y'©0 )__7'

30. y"—4y =4e?* +4cos2x, (O)— L y'(0)=1.



CIIPABOYHBLIE
MATEPHAUJIBI

SJIEMEHTAPHAlfi MATEMATUKA
@OopMY.JIbI COKPAIIEHHOTO YMHOMKEHHA:
a?—b%=(a-b)(a+b);
a®+b3=(a+b)(a®Fab+b3);

(a £ b)®=a3+3a’b + 3ab? + b3.

IIpaBuna peiictBuii co crenenamu (a > 0):

am,an:amﬂt; 610:1; a ™= 1 ;
am

a™ —gm-n. M n _ %
—Q = a 5 a’=am,
a
BBI,I[e.TIeHI/Ie IIOJIHOT'O KBaJgpaTa 1 pa3JIoiKeHrne KBaJpaTHO-
T'0 TPeX4ujieHa HA MHOHUTEJIN

—b++/b%2—-4ac,

ax?+bx+c=a(x—x)(x—x3), ThEe Xy 5= g ;

2
ax? +bx+c=a(x+i) +eo—"-—.
2a

Muumas eguuuma: i =+-1; i =-1.
Komniexcrnoe uucno: z=x +iy, x,y € R.
ITpaBuna geficTBUil ¢ KOMILIEKCHBIMHY UMCJIAMU:

21+ 29 = (g T iy )(xg + iyg) = (21 + 29) T i(y1 + Yo)s

2129 = (21 + iy (g + iys) = (X125 — Y1y2) + i(x1y2 + X241);



CITIPABOYHBIE MATEPUAJIBI

A (21 +iy1)(xy —iyz)_
2 x5 +Yy5

HeneHue c 0CTATKOM IPOBOSUTCA « YTOJIKOM» .
IIpumep:

AEIUTENb

/
A2t 48’ -4
x —4x x+ 2
_2x2 +4x + 3 '—IE}CTHOE

2x° ~ 8
4x + 11— ocratoxr

x3+2x2+3 4x+11
£ TEL TO x4+ 242222
x2 -4 x x2 -4

Buibl pasiokeHU Ha IpocTeiinre 1poou:

ax+b _ A n B
(x—x)x—%x5) x—2, x—x5

ax?+bx+c __A B _C
(x—x)(x—2)(x—x3) X~ X—X5 X—X3
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O6sacThio onpegeneHna QyHKIuu y = f(x) (061acThIO L0-
IIyCTHUMBIX 3HAYEHUIT) HABLIBAETCA MHOKECTBO TAKUX 3HAUE-
HUM apryMeHTa X, TP KOTOPBIX CYIIECTBYET 3HAUeHNe PYHK-

oun y.

IIpaBusia moctpoerus rpadura GyHKIINU dJIeMeHTaPHbI-

MK MeTOgaMu.

1) 'padur y = f(x — a) nmonydyaercsa casurom rpadukra
y = f(x) Bgoss ocu Ox Bupaso nipu a > 0 u BieBo npu a < 0.
2) 'padur y = f(x) + b monyuaerca cIBUTOM rpadura

y = f(x) Bgonw ocu Oy BBepx npu b > 0 u BHU3 npu b < 0.

3) 'padur dyaKIUU Yy = —f(X) DONyUaeTca 3epKaJIbHBIM

OoTpasKkeHueM OTHOCUTeIbHO ocu Ox rpaduka y = f(x).

4) 'padux QpyHKIUN Yy = f(—X) mOoIyUuaeTcs 3epPKaAJIbHBIM

OTpasKeHNeM OTHOCUTENBHO ocu Oy rpaduka y = f(x).

I'paduru smeMeHTaAPHBIX PDYHKITUIHA.
1) JIuneitnaa pyHrmusa: y = kx + b.
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2) Ilapa6oaa: y = ax? + bx + c.

\ /

a>0

3) Mogyab: y = |x|. 4) Ky6uueckas nmapabona: y = x°.

| 93
S

5) KBajpaTHEIl KODeHB: y =+/x.

Y

6) 'mmepboaa: Y = %

y y

N/
D 4

k>0 k<0
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7) IlokasarenbHaA PyHKIUA: Y = a*.

Yy Yy
/4/ \‘1\
B * 0 *

8) Jlorapudmuueckas GyHRIUA: y = log,x.

9) Cunyc: y = sinx. Kocunyc: y = cosx. Tanrenc: y = tgx.

AP AL 2
Ao YRS

10) Apkcunyc: y = arcsinx. ApkraHreHc: y = arctgx.

X

Pakropuan:n!l=n(n—-1)(n-2)-...-3-2-1,n € N.

0!=1 mo ompemeaenuto; 1!=1, 2!=2, (n+ 1)l =
=(n+ n!.

BunomuanbHbIE KOA(M(OUITUEHTHI:

k__ nl
O = Btn—R)l"
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II.
AHAJIUTUYECKASITEOMETPUA

HdexapTOBBI KOOPAUHATHI (X, Y) U MOJIAPHBIE KOOPAMHATHI

(p, @) CBSI3aHBI COOTHOIIIEHUAMU:

X=pCosQ 0<p<+oxn,
Y =pCcosp 0<9p<2n (mm —n<p<n).

p?=x*+y?%

o= arctg% nasa touek I u IV uerBepreii;

Y

p=m+ arctg; nas rouek IT u IIT ueTBepreii.

VYpaBHeHUE IPAMOIA, He mapajieabHoii ocu Oy:y = kx + b
(k — yryioBO# KO3 HUIImeHT).

VYpaBHeHUe IPAMOIi, mapaJjienbHoi ocu Oy: x = a.

OO6muit Buz ypaBHeHUA npamoii: Ax + By + C = 0.

YraoBoii KoadhduimeHT onpeesasaeTc mo hopmye k = —%.

[ Be ImpsMble Ha MJIOCKOCTN Y = kyx + by u y = kyx + by m1a-
paJLIeIbHBI TOTIA ¥ TOJIBKO TOTAA, Korna By = Ry, by # by, 1 ep-
NEeHIUKYJIAPHLI TOTa U TOJIbKO TOTAA, Korjaa ky - ky = —1.

KoopauHats! TOUKY epeceue s IBYX HellapaJlIeJIbHBIX
IPSMBIX HAXOAATCS KaK pellleHre CUCTEeMbl YpaBHEeHUH, 3a-
TaIOIUX 3TU MIPAMBIE:

A1x+Bly+C1 :0,
A2x+Bzy+Cz = O.
Yraom mexny npambiMu A;x + By +Ci=0 u Ayx +

+ Byy + C, = 0 Ha3bIBaeTCA OCTPHIH YTOJ MeXy HUMU. ITOT
yroJI ¢ uiercd 1o opmyJie
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_k -k
BO= T Tk,

2
x°_ Y _
dununc 3afgaeTcsa ypaBHEHUEM e + =i 1.

Ecnu a = b, To 9TO ypaBHEHUE 3a/1a€T OKPYKHOCTb.
YpaBHeHUE OKPYKHOCTH C IIeHTPOM B Touke M y(xq, Yo) U
pagmycom R:

(x— xo)2 + - yo)2 = R?.

OJIuIC ¢ meHTpoM B Touke M (xy, Yo) 3ajaeTrcsa ypaBHe-
HHUeM:

)2 2
(x 3260) v
a b2
Doxycsel antuiica nmeioT koopauHaTel Fi(—c, 0), Fy(c, 0),

c
rae b2 = a? — c2, SKCIeHTPUCHUTET € = PR 1, gupexTpucs 3a-

a
JarTCsa YypaBHEHUAMU X = iz.

FI/IHep6OJIa 3aJaeTcd YpaBHEHUAMM:

2 2 2 2
X Y _1nX_Y -,

a? b? a2 b?
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T'mnepboua ¢ merTpom B Touxke My (xg, Yo) 3aaeTcsd ypas-

HEeHUAMMN:
(x-x0)*  (W-10)" _ 4
2 2 =
a b

@oKycHl uMeT KoopauHaTthl Fi(—c, 0), Fy(c, 0), rae b% =

b
=c2-q? y= i;x — aCHUMIITOMBI TIIEePOOTIBI, S9KCIEHTPUCH-

TeT e = 5 >1, IMPEeKTPUCHI 3aAI0TCA YPABHCHUAMH X = J_r%.
Ilapa6ona sagaercs ypaBHeHHeM y2 = 2px.
®oKyc nTapaboJIbl IMeeT KOOPAMHATEI F(g, 0), BKCIIEHTPH-

CUTET € = 1, AUPEKTpuca 3agaeTcd YypaBHEHUEM X — p

]

KoopauHaTe! TOUEK IepeceueHnss KPUBOM BTOPOIO ITOPAIKA

a11x2 + 2a12xy + a22y2 + blx + b2y +c = O

u npamoit Ax + By + C = 0 uniyrcs KakK perreHus CUCTEeMBI
ypaBHEHUIT
a11x2 + 2a12xy + a22y2 + blx + b2y +c=0,
Ax+By+C=0.
KoopauuaTs Touek mepeceueHunsi BYX KPUBBIX UIITYTCA KaK
pellleHnA CUCTEMBI IBYX YPaBHEHM.
OmnpeneauTesb BTOPOTO IOPSAAKA:

a1 G2
= 011022 — 21012

do1 Qa2
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OHpeI[eJII/ITeJIB TPEThEro mopAgKa:

411 Q12 g3

Agg Qa3 az;  QAgg 21 Qa2
Az1 Qg2 azszan'a a - .a a +a; a deol”
32 dss 31 Qs3 31 Q32
a31 QAzz Aass
Pemrenue cucteMbl ypaBHeHUIA:
ay1X+apy +a;32=b,
as X + As2Y + A932 = b2,
a31x + a32y + a332 = b3.
a;; Q12 g3 by a1y a3

A=lagy Qgg Qs Ay =lby agy aygl
az; dgz dAsgg bs asy ass

Aym A, IoIy4aroTcsa aHAJOTUYHO 3aMeHOM COOTBETCTBYIOIIEro
CTOJIOIA OIPeNeIUTe A A CTOJIOIIOM CBOOOIHBIX UJIEHOB.

IIpasuio Kpamepa: eciiu A # 0, TO cyII[eCTBYyeT e JUHCTBEH-
HOE pellleHre CUCTEeMBbI

Ecau M — Touka mpocTpaHcTBa, O — HaYaJIO TeKapTOBBIX
koopamHar, M, My, M, — npoeKIUU TOUKU HaA KOOpAMHAT-
HBbIE OCH, T. €. KOOPJAWHATHI TOUKU M, To BeKTOp OM umeer
roopaunatel OM =(M,, M,, M,).

Paccrosnme wmexnpy Toukamu (M, M, M,) u
(N, Ny, N,) onpezensiercs o popmye:

|MN|:\/(M,C—N,C)2 +(M, —Ny)2 +(M,+N,)2.

KoopauuaTs: cepequus oTpeska M N umryT no GopMyJiaM:

x_Mx+Nx _My+Ny x_M2+NZ
T YT Fr T
BexTop @ c HauajoMm B TOuKe M 1 KOHIIOM B TOUKe N nme-
€T KOOPAMHATHI:

i=(N,-M,, N,-M,,N,-M,).
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_ Jluneiinbie omepanuu c BeKTOpamMu 4 =(a,,q,,d;)
b =(b,,b,,b.):

1) ka =(ka,,ka,,ka,), rge k — n1060e unco;

2) G+b=(a,+b,,a,+b,,a,+b,);

3) aa+Pb =(aa, +Bb,,aa, +Bb,,0a, +pb,), rae o u f —
J00bIe Yucia.

Junza (Moayss) BekTopa d =(a,,a,,a,):

|ld|=\/aZ+aZ+a2.

E,Z[HHH‘IHLIﬁ BEKTOD, COHaHpaBJIeHHLIfI C IaHHBIM, IMe€EeT

KOODPIMHATHI
(a’x a, ayj

[al’[al’[al

Ecau a = MN =(a,,a,,a,) nuHavdano M BeKTOpa ©UMeeT KO-
opzuHaTts! (M,, M, M), To KOOpAMHATHI KOHIIA N UITyTCA 110
dopmysiam:

N.,=M,+a,, Ny=M,+a,, N,=M,+a,.
VcioBre KONIMHEAPHOCTH ABYX BEKTOPOB d|b:
ay 9 _a;
b, b, b, )
Vcil0BME OPTOTOHATIHLHOCTH JBYX BEKTODOB G b:
ab,+ab,+ab,=0.

CraJApHBIM IPOU3BE/IeHNEM [IBYX BEKTOPOB d = (a,,d,,q;)
ub= (bx,by, b,) Has3BIBaeTCA YNUCJIO, PaBHOE IIPOU3BEIEHUIO
MOAyJieil BEKTOPOB Ha KOCUHYC yIJia MeKIy BeKTOPaMU:

ab =al|b| coso;
ab =(a.b, +a,b, +a,b,) (8BroopauHaTHOH hOpMeE).

KocuHyc yria MeXIy BEKTOPaMU 4 m b OIpenesseTca

QopmysiamMu:

ab .
—131?
|aflp]

a.b, +a,b, +a.b,
\/aﬁ +a} +a? \/bf +bZ +b?

cosQ =

cosQ =
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CaoiicTBa CKaJAPHOTO IPOU3BEAEHUA:
1) ba = ab;

2) (kd)b =kab, ke R;

3) d(b +¢)=ab +dc;

4) a2 =da >0, npuuem G2 =0<a=0.

211

BexTopHBIM IpOU3BEIEHNEM BEKTOPA g Ha BEKTOD } Ha-
3BIBAETCS BEKTOP ¢ = axb, oIpenesaeMblii TPeMs YCIAOBUAMU:
1) |é|=|laxbl=|d]|b|sing, rme ¢ — yron mesxay BekTOpa-

mMua u b;
2)¢éld, ¢ Lb;

3) BEKTODHI @, b, ¢ COCTABJIAIOT «IIPABYIO TPOMKY» BEKTOPOB.
Koopauuarsl BeKTOpa ¢ =dxb, T. €. BEKTOPHOT'O IIPOM3BE-
neHus BeKkTopa 4 =(d,,a,,d.) Ha BexTop b =(b,,b,,b,), BHI-

YUCJIAIOTCA 110 DOpMyJIaM:

-~ - a, a;l a, a,| |a
é=axb=||Y LI FL.T
b, b.|'|b, b |bs
U )
i j k
¢=axb=la, a, a,.
b, b, b,

H.TIOH.IaI[B IIapaJjaejgorpamMmma, IOCTPOEHHOI'O Ha BEKTOpax

a u b, BeIUuciageTrcd 1o opmye:

S=|d|b|sing=|dxb|.

Hnoma,cu: TpeyroJbHHNKAa, IIOCTPOEHHOI'0O Ha BEKTOpax

d u b, BLIUUCIIAETCA TI0 hopMyie:
_Liciplsino=L g xb
SA—2|a||b|s1n(p—2|a><b|.

CaoiicTBa BEKTOPHOTI'O IIPOM3BEAEHUA
1) I;xd:—dxg;

2) (ka)xb =k(axb), ke R;

8) ax(b+¢)=axb+dxéc;

4) dxb=0<d|b.
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CMeIIaHHBIM IPOU3BEEHUEM TPEX BEKTOPOB d,b uc Ha-
3BIBAETCS UYHMCJIO, PABHOE BEKTOPHOMY IIPOM3BEAEHUIO 4 Xb,
YMHOKEHHOMY CKaJIIPHO HA BEKTOD C, T. €.

abé =(axb)é.

CMmernianzoOe IIpOoM3BeJeHrEe B KOOPAMHATAX BBIYUCJIAETCA

II0 (popmMy.Jie:
(b p y ax ay az
abé=|b, b, b,|.
e ¢ ¢

YcioBue KOMIIJIAHAPHOCTH TPeX BEKTOPOB d,b,¢ mMmeeT
BU: .
abc =0.
O6beM mapaJjjesienunesa, IIOCTPOEHHOTO HAa BeKTOpax
a,b,¢ BRIUMCAsIETC IO (OopMYyJIe:
V =|abé

.

0O6eM TeTpasapa, IOCTPOEHHOT0 Ha BeKTopax ad,b,¢ BHI-
YyucjadgeTcd 1o popmye:

v, :%W}a

O611iee ypaBHEHME ILJIOCKOCTI:
Ax+By+Cz+D=0.

Kanonnueckoe ypaBHeHUE IIJIOCKOCTU, IPOXONAIIEH Ue-
pe3 Touky My(xg, Yo, 2¢) ¥ UMEIOIIYI0O HOPMAJIbHBIN BEKTOD
n=(4,B,C):

A(x —x¢) + B(y —yo) + C(z—27) =0.

ypaBHeHI/Ie IIJIOCKOCTH «B OTPE3Kax»:

X ¥z,
a b ¢
YpaBHeHUEe IIJIOCKOCTHU, IPOXOLAINIel uepes3 TPU TOUKU

Ml(xl’ Y1» 21)’ Mz(x2, Yo Zz)’ MS(xS’ Ys» 23):

X=X Y-h <—2
Xo—X1 Yo—Y1 22—2|=0.

X3 —X1 Ys— U1 R3—2
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YpaBHeHUE IIJIOCKOCTH, IPOXOAAIIEH IapasljieIbHO ABYM
HEeKOJIJIMHeapHBIM BeKTopaM d 1 b uuepesd Touky M o(Xg,Yo,20):

X—=Xo Y—Yo 220
a, a a, |=0.

b, b, b,

Y

Paccrosane ot Ttouky M (X, Yo, 2¢) ZO ILTOCKOCTRAX + By +
+ Cz + D = 0 ontpegesnsercs popMyJIOii:
de | Ax, + By, +Cz, +D|-
JA?+ B2 +C2
IIpamasd Kak mepeceueHue ABYX ILJIOCKOCTeH A x + By +
+Ciz+D;=0muAyx + Byy + Cyz + Dy = 0 oupenensercsa co-
BMECTHBIM 3aJaHUEM 9TUX YPaBHEHUI, T. €. CHCTEMOI:
Ax +By+Cz+D =0,
Azx + Bzy + sz +D2 = 0.

YT00BI TOTYUYUTh KOOPAUHATEI TOUKH, JeKalllell Ha 9TOoi
IPAMOIi, JOCTATOYHO ITPOU3BOJILHBEIM 00pa30M 3a1aTh OAHY U3
KOOPJAMWHAT, TOTAA ABe IPYTHe OIPeNessioTcA KaK PerleHusa
TaHHOI CICTEMBbI.

Kanonnueckue ypaBHeHUA IPAMOH, T. €. IPSAMOIT, IPOXO-
nameit uepes Touky M y(xg, Yo, 2) TapaIeJIbHO HAIIPABIIAIO-
memy BekTopy S =(I,m,n):

X~% _Y~Yo _2"%
l m n

ITapameTpuuecKkue ypaBHEHUSA IPAMOIi:

x =xq+1t,
y=yy+mt,
Z2=2y+nt.

YT00BI IOTYUYNTHh KOOPAUHATEI TOUKH Ha JAHHOU MPAMOii,
IOCTATOYHO IapaMeTpy ¢ IpugaTh Kakoe-I1nb0 3HaUeHe.

KanounuecKkue ypaBHeHUSA MPAMOIi, IIPOXOIAIIEN uepes
IBe JaHHble TOUKU M (X1, Y1, 21) U My(xy, Yo, 25), UMEIOT BUJ:

X-X% _Y-h _2-24
Xo—X1 Ya— U1 22—2
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YToOBI OIIPEIeIUTh TOUKY IepeceueHns (ecjiu OHA CyIIle-
CTBYET) IPAMOIi

A1x+Bly+CIZ+D1 :0,
A2x+Bzy+C22+D2 =0

u naockoctu Ax + By + Cz + D =0, [ocTaTOYHO PEIIUTH
CHCTEeMY TPeX YKa3aHHbBIX YPaBHEHU (HAIIPUMED, 10 IPAaBUITY
Kpamepa).

YT00bI OIIpEeIeINTh TOUKY IIepeceueHus (ecjii OHa cylIe-
CTBYET) IPAMOI

x =xq+1t,
Yy=Yo+mt
z2=2zy+nt

u nockoctu Ax + By + Cz + D = 0, gocTaTouHO TapamMeTpu-
YeCKHe YPABHEHUA NPSAMOM NMOLACTABUTHL B YPaBHEHUE
ILJIOCKOCTH, HAWTH 3HaUeHHe IlapaMeTpa t U HOLCTABUTEL 3TO
3HaUeHNe B IapaMeTpuYecKie YPaBHEHUA JJIA OIIPefe/IeHn A
KOOPAMHAT TOUKY IIepeCeyeHns.

st oIpemeIeHNs TOYKY IIepecedYeHus IPSIMOM 1 ITIOBEPX-
HOCTH BTOPOI'O IIOPAAKA JOCTATOYHO COBMECTHO PEIIUThL CHUC-
TeMy YPaBHEHUH, 3aJAI0M[UX STy IPAMYIO 1 5Ty IIOBEPXHOCTb.

HexoTopbie MOBEPXHOCTH BTOPOT'O IIOPSIAKA:

(x —x)* +(!/—!/0)2 +(2—20)2

=1 — pyInIICOUT;
a? b2 c? ’

(x — x0)® + (¥ — Yo)? + (2 — 29)> = R? — cepa paguyca R

¢ 1eHTpoM B Touke M y(Xg, Yos 20)5

(2 = %)* +(!/_y0)2 _ (z2-2)*
a? b2 c?

— KOHYC;

)2 32
(= aazco) +(y bgO) =22z — pINMUITHYECKUII HapaboIon;
(x-%0)*  (y—10)®

a? b2

=1 — BINIITHYECKUN IMUJIUNHIP.
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IIL.
JIUHEMHAS AJITEBPA

A — matpuria pasmepa (m x n), UMeIomias M CTPOK U 71 CTOJI0-
IOB. JIEMEHT, CTOAIIUN Ha MepecedeHuu i-ii CTPOKU U j-TO
cT0J101Ia, 0003HaUaeTc a;.

E — eguHUYHaA MaTpuIiia pasmepa (1 x n).

o — lopui=j,
Y00 mpm i #j.
JIuHeliHbBIE OIEPAIlY C MAaTpPUIIaMU pa3dmepa (m X n):
1) kA =B, bij= kaij i=1,....m, j=1,...,n,toe k—
J1000€ YUCJI0;
2)C=A+B, cj=a;;+by, i= 1,....m, j=1,...,n.
TpascOpTUPOBaHVE MATPUITHI:

AT=B, b;=a;, i=1,...,m, j=1,...,n

IIpoussenenue matpuiibl A(m x n) Ha matpuiy B(n x k) —
ato marpurtia C(m x k), 3ieMeHTBI KOTOPOi orrpeeasorcs Gop-
MYJIOM:

Cij=ai1b1j+al-2b2j+... +ainbn]-, l=1, ceey, M, ]=1, ceey k.

CBoiicTBa IPOU3BEIEHUA MaTPUIIL:

1) BA#AB;

2) (kA) = k(AB);

3) A(BC) = (AB)C;

4)A(B+C)=AB + AC;

5) (AB)" = BTA”;

6) A2=A-A, A"=A-A-...-A.

npas

ITpucoenuneHHO (COO3HON) MaTpUIlEX K KBaJpPaTHOM
MaTpuiie A HasbIBaeTcsa KBaJgpaTHad mMaTpuiia A, KayKIbIi
3JIEMEHT KOTOPOU paBeH ajlredpanuecKoMy JOIOJHEHUIO dJIe-
MeHTa MaTpPHUIlsl 4, T. e.

dij :(_1)i+jj, i?jzlv'“,na

rae M — omupeneaunuTesb, OCTABIINICS IOCJEe BEIYUePKUBAHUA
U3 OTIPeEeJINTENA MATPUIILI A i-11 CTPOKU U j-TO CTOJIOIIA.
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O6paTuasa maTtpuina A~ ! umercsa o popmyie
At=1L Ar,
Al
IIpoBepka NpaBUIBHOCTY BBIUMCJIEHU: JOJIKHBI BBIIIOJ-
HATHCS YCJIOBUA

A-AT=AT1.A=1.

JJIeMeHTapHBIMY IPe00Pa30BAHUAMY CTPOK MATPUITHI AB-
JISIOTCS:

1) yMHOKeH1e MaTPUIILI Ha HEHYJIeBOE UMCJI0;

2) mepeMeHa MeCTaMHU IBYX CTPOK MaTPUIIGI;

3) mpubaByieHMEe K OOHOM CTPOKE MaTPHUIIBI PYTOil, YMHO-
JKeHHOU Ha JIT000e YNCJIOo.

C moMOIIbI0 2JIeMEeHTaPHBIX IPeo0pa3soBaHUil CTPOK MAaT-
puIta Mo:keT OBITH IPUBeeHa K CTYIIeHUYaTOMY BUAY.

Paur matpuiisl paBeH HaubGOJIBIITEMY, OTAUYHOMY OT HYJIA,
MUHOPY MAaTPUIIGI.

Ecau maTpuria npuBefieHa K CTyIIeHYaTOMY BUIY, TO PAHT
MaTPUIIBI COBIALAET C YMCJIOM HEHYJIEBBIX CTPOK.

Meton I'aycca pelieHUsT CUCTEMbI IMHEHHBIX YPABHEH U :

1) npuBecTy MaATPUIy K CTYIEeHUATOMY BUAY U HAUTHU ee
pasur r;

2) BBIIEIUTH 0a3UCHBIN MUHOD, T. €. JJI000 MUHOD MOPSAI-
Ka r, OTJIMYHBIN OT HYJA, U BEIOPATh IJIaBHbIe HEM3BECTHLIE,
T. €. HEeU3BeCTHbIE, KO3(M(MUIINEHTHI IPU KOTOPBIX BXOIAT B
0a3UCHBIN MUHOP;

3) ocranbHbIe (CBOOOJHEIE) HEN3BECTHEIE IIEPEHECTH B IIPa-
BYIO YACTDb Ka’KJIOT0 13 YPaBHEHUI;

4) BBIPa3uTh IJIaBHBIE HEU3BECTHLIE Uepe3 CBOOOAHELIE U
3amucaThb o0IIee pelreHne.

AKCHOMBI TUHETHOTO IpocTpaHcTBa L:

)a+b=b+a, a,bel;

2)(a+b)+c=a+b+c), a,b,cel;

3)a(Ba)=(aP)a, o,BeR, aclkL;

4)1-a=a, aclL;

5 (a+pBa=aa+pb, o,BeR, a,belL;

6)a(a+pP)=oca+ab, aecR, a,belL;

7V30eL,T.u. aeL a+0=a;

8) aeL3i(-a)e L,r.u.a+ (—a)=0.
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Cucrema 571€eMeHTOB JIMHEHOTO IpocTpaucTea L ay, ..., a,
Ha3bIBAETCA JUHEIHO He3aBUCUMOIA, €CJI PaBHA HYJIEBOMY dJIe-
MEHTY TOJIBKO UX JINHeMHAaA KOMOMHAIINA ¢ HYJEeBBIMU K03(h-
(unyenTamu, T. e. U3 COOTHOIIEHU k10 + koay + ... + B0, =0
006s13aTeIbHO CJIeyeT, UTo By = ky = ... =k, =0.

Cucrema ssieMeHTOB JIMHeliHOTO IpocTtpancrea L aq, ..., a,
Ha3bIBaeTcs JUHEHHO He3aBUCUMOI, eCJIU CYIIeCTBYeT JIu-
HellHasdA KOMOMHAIIMA BEKTOPOB C HEHYJIEBBIMU KO3 hUIm-
eHTaM¥, paBHAs HyJIeBOMY 9JIEMEHTY, T. €. k; # 0 Takoi, uTo
kia; + koay + ... + k,a, = 0.

Basucom TrHEHTHOTO n-MepPHOTO IPOCTPAHCTBA HA3bIBAET-
cd Jyiobasi JUHENHO He3aBHUCHMAasA YIOPAZOUEHHAsA cHCTeMa
n BEKTOPOB. [JisT yCTAHOBJIEHUA JIMHENHON HE3aBUCHUMOCTHU
BEKTOPOB JJOCTATOYHO COCTABUTDH MATPHUILY 13 KOOPAMHATHBIX
CTOJIOITOB ATMX BEKTOPOB U BHIUNCJIUTE ee paur. Eciau paur pa-
BEH YUCJIY BEKTOPOB, TO BEKTOPHI INHEMHO HE3aBUCUMEBI, €CJIN
MEHBbIIle — 3aBUCUMHBI.

Ja ycTaHOBJIEHUA JUHENHON HE3aBUCUMOCTH (QYHKITUI
JOCTATOYHO BHIYUCJIUTH OIPEeAeIUTeNb BpoHCKOTO:

n(x)  ya(x) ... yu(x)
W= yi(x)  ya(x) ... yn(x) '
yr i (x) yit(x) ... yri(x)

Ecau oH OTJIMYEH OT HYJIs, TO CUCTeMAa JNHeHHO He3aBHU-
cuMma.

Marpunett nepexoga C,, ot 6asuca aq, ..., a, K 6asucy
ai,...,a, Ha3bBIBAETCS MaTPUIA, CTOJIOIAMU KOTOPOI ABJISIOT-
cA KOOpPAWHATHBIE CTOJIOIBI BEKTOPOB HOBOTO 6asuca a’ B cTa-
powm Gasuce a.

dopmysia BEIYUCIEHUS KOOPAUHAT Xi,...,X, BEKTOpa X B
HOBOM 0asmuce daj,...,a,:

X1 X1
r
X Xa
_-1
- Caa' ’
!
xn xn

rae C,l — obparnasa maTpuna k Mmarpurie nepexoza C,, -C, L =
=C,y-
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Baswucey, ..., e, Ha3bIBaeTCA OPTOHOPMUPOBAHHBIM, €CJIN
1, opui=j,
(e,€;)=ee; = R
0, mpu i #j

(ee — crassIpHOE IPOU3BEJeHIE BEKTOPOB).

CransgpHoe Mpou3BeJieHre BEKTOPOB X U Y, 3aJJaHHBIX B
OPTOHOPMUMPOBAaHHOM 0asuce ey, ..., €, CBOUMHI KOOPAUHATAMU
x=(%1, o0, X)) Y = (Y15 --» Y), BEITUCTSICTCA 10 POPMYyIIE:

(2, y) = x1y1 + X9Y5 ... + XY,

ITpeo6paszoBanue y = ¢(x) (wam omepartop y = ¢(x)) mpo-
cTpaHcTBa L HasbIBaeTCA JUHEHHBIM, €CJIM BBITIOJHEHBI JBa
YCJIOBUSA:

1) o(ax) =ap(x), oaeR, xelL;

2)ox+y)=o(x) +oy), x, yelL.

Ecau nmpeobpasoBanme (omrepaTop) ABIAETCS JUHEHHBIM, TO
ero MaTpuiia A B 3aJaHHOM OPTOHOPMUPOBAHHOM 0a31Ce COCTAB-
JISIeTCS U3 CTOJIOIOB KOOPAMHAT 00pa30B 0a3MCHBIX BEKTOPOB,

T.e.ecmm j=1,...,n0¢(e)=aye, +age,+...+aye,, o0
all alz e aln
Q1 Q3 ... @
A |Gt G2 2n |
O A

O6paTHoe mpeoOpasoBanue (0OpaTHBIN OlepaTop) MMeEeT
TpaHulIly, 00paTHYIO K MaTpuIle IpeodpasoBaHusd (omrepaTopa).

Co06CcTBEeHHBIM BEKTOPOM JIMHEHHOT'0 TpeodpasoBaHu (ome-
paTopa) @, OTBEUaIINM COOCTBEHHOMY 3HaUeHUIO (COOCTBEH-
HOMY YHCJIY) A, Ha3bIBAETCS HEHYJIEBOM BEKTOD X, YIOBJIETBO-
pAmImui yeaoBuio ¢(x) = Ax.

MeTton oThICKaHMA COOCTBEHHBIX BEKTOPOB JIMHEMHOTO IIpe-
oOpasoBaHud (ormeparopa) A:

1) cocTaBUTL MaTPUILY IpeodpasoBanus (omepaTopa) A;

2) coCTaBUTHL XapaKTepUCTHUECKOoe ypaBHeHHe |[A — LE| =0
¥ HAWITHU €70 KOPHU, KOTOPbIE U IBJIAIOTCSA COOCTBEHHBIMU UKC-
JaMu.

XapaxkTepucTuuecKoe ypaBHeHUe AJIs1 olepaTopa B Tpex-
MEepPHOM IIPOCTPAHCTBE UMeeT BUI:
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(a1 -2) aip a3
a1 (azz —1) ass |=0;
as; 27 (ags —2)
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3) I KasKA0T0 HalZleHHOTO COGCTBEHHOT'O YHNCJIA Ay HAM-
TH O0IIUIT BUJ COOCTBEHHBIX BEKTOPOB, ABJIAIOIIUXCS peIre-
HUAMU MaTpuuHOro ypasHeHud (A — A,E)x =0, T.e. B Tpex-
MEePHOM IIPOCTPAHCTBE — OOIIMM pPeIlleHeM CUCTeMbI JIUHEeH-

HBIX YPaBHEHUN
(a11 = Xo)xy +a1925 +a13203 =0,
az1%1 +(Ag2 =o)X +a3x3 =0,
A31%1 +AgaXy +(ag3 —Ao)x3 =0.

Iv.
MATEMATHUYECKUN

AHAJN3

3amMeuaTeJbHBIE IIpeneJibl:

1

Jim SIRX _ 1; lim(1+x)* =e.
—0

x>0 X x

Tabauita 5KBUBAJEHTHBIX 0ECKOHEUHO MAJbIX (DYHKITUI

(mpu o — 0):

sino ~ a3

arcsina ~ o;

2
1-cosa ~%;

a*—1~alna;

log,(1+a) ~ﬁ;

\"/1+a—1~%;

tga ~a;

arctgo ~ o

e*—1~aq;
In(1+a)~a;
A1+a)"—1~no;

\/1+a—1~%.
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€y =0;
(uxv)y=u+v
(g)’ _uv—uv',
v vz
dC = 0;
d(u*tv)=du*dv;

d(u): vdu—-udv,

v vz 7

Tabiuita TPOU3BOAHBIX

(x") = nx™ 1,

HE
x x?’
(e) =e%;
1,
(Inx)"="5
(cosx) = —sinx;
(ctgx)' = BTG
sinx
, 1
t =—
(arctgx) 122
/ 1
t = .
(arcctgx) 17 22
(chx) = shx;
(cthx) =-

ITpaBuna guddepennupoanus (C € K):

(C yx)) =C- y'(x);

(uv) =u'v +uv';

[y ()] = yuuy;

d(Cy) = Cdy;
d(uv) = vdu + udv;

dly(u(x))] = y,u,dx = y,du(x).

(Vo) =57

(a*) = a*lna;

1
xlna

(lOgax)' =

’

(sinx)’ = cosx;

(g =L
cos?x
< 1
(arcsinx)' = ;
1-x2
(arccosx) =— 1 ;
_xz
(shx)’ = chx;
, 1
thx) =——;
(th) ch?x
1

sh?x’
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YpaBHeHUA KacaTeJbHOU U HOpMaJIu K rpapury QyHKIIIU
y = f(x) B Toure M(x,, Yo):

Y — Yo = f'(x0)(x — x,) — KacaTesbHA;
Y-Yo= —#(x — Xy) — HOpMAJIb.
'(x0)
IIpaBuiio Jlonurans a4 pacKpeITUA HEOIpeeIeHHOCTe

o[22}

Ecau f(x) u g(x) — nBe 6eCKOHEUHO MaJIble NI OECKOHeu-
HO OosibInive QYHKIINY IPU X —> Xy WU IPU X —> 0 U CYIIECT-

. ['(x)
Byer lim ———<=A, TO
T n e
lim 1) _ ,
x>0 g(x)

AcumMnToTh rpad@uKa QYHKITUN:

1)ecau lim f(x)=o, To mpamMaa x = x, ABJISIETCA BEP-
x—x9+0
(x—>x0-0)

TUKAJbHOI aCUMIITOTOM Irpaduka QyHKITIN;

2) ecnu iiia QyHKIUM Y = f(x) CyIIIeCTBYIOT KOHEUHBIE IIpe-
IeJbl

k=1im7® 4 b= lim(f(x)- k),
x—0 X xX—>0

TO IpaAMasa y = kx + b ABIAETCA HAKJIOHHO (TOPUB0HTATIHHOMN
npu k = 0) acumnroTro rpadukra GQyHKITUHU.

HccnenoBanre QPYyHKIIUM C IIOMOIIBIO IE€PBOH IIPOU3BOA-
HOI:

1) ecaiu Ha (a, b) y > 0, To y = f(x) Bo3pacTaeTr HA 3TOM UH-
repBaJe (y' <0 — cooTBETCTBEHHO yOBIBAET);

2) mycThb y = f(x) onpenesieHa B TOUKE X,; €CJIN B TOUKE X
y' paBHa HYJII0, 0ECKOHEYHOCTHU UJIU HE CYII[eCTBYET, TO B 3TOH
TouKe Yy = f(x) MOXKeT UMeTb SKCTPeMyM (MaKCUMyM WJIU MU-
HUMYM) (HeoOX0IMMOe YCJI0BIE dKCTPEMYMa);

3) nmycTh y = f(x) onpexmesieHa B TOYKe X,; €CJU CJIeBa
OT TOYKHU Xy, B KOTOPOI BBIIOJHEHO HEOOXOOUMOE yCJIOBE
JKCcTpeMyMa, y' > 0, acrnpaBaorHee y' < 0, To hyHKIUA Y = f(x)
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WMeeT B 3TOM TOUKe MaKcuMyM (Haobopor: ciaeBa y' < 0, cupa-
Bay' >0 — MUHUMYM).

HccnenoBanme GyHKIIUY C ITOMOIIBIO BTOPOI IIPOM3BOTHOM :

1) ecaiu Ha (a, b) y” <0, To rpadukr pyuruu y = f(x) BeI-
TYKJBIN BBepPX Ha 9TOM MHTepBaJie (" > 0 — cOOTBETCTBEHHO
BBIIYKJIBIA BHU3);

2) mycTh y = f(x) omipefiesieHa B TOUKE X; €CJIU CJIEBA U CIIPa-
Ba OT TOYKM X, rpaduk y = f(x) uMeeT pasHble HATPABICHUA
BBIYKJIOCTH (y” MMeeT pasHbIe 3HAKU), TO TOUKa (Xg, f(xg))
ABJIsSIETCA TOUKOM meperuba rpadpura GyHKIINH.

O6111a4a cxema uccaefoBaHUA GYHKIIUY U ITOCTPOCHUA I'pa-
puka:

1) mo dpyHKIIMY omIpeedeM: 00JIaCTb OIPeeIeHNA, UeT-
HOCTb, IEPUOAUYHOCTDH, BEPTUKAJIbHBIE U HAKJIOHHBIE aCHUM-
ITOTHI, TOUKY IIePECEUEHUA C OCAMU KOOPAMHAT;

2) 1o mepBO# MPOU3BOAHOII ONIpeiesisseM: MHTePBAJIbI BO3-
pacTaHusA, yOBIBAHUA S9KCTPEMYMBbI; BBIUNCISAEM 3HAUEHUS
(GYHKIINY B TOUKAX 9KCTPEMYMOB;

3) 110 BTOPO# IPOM3BOAHOM OIpeeasieM: UHTePBAJIbI BbI-
TYKJIOCTY BBEPX, BHU3, TOUKU Ieperubda; BEIUNCIAEM 3HAUE-
HUS QYHKIIUY B TOUKAaX neperuda.

®opwmyna Teitaopa:

@)= FC) + 70 () + 0 g 4.4
(n)
L2 eyt By (0

F D (x9 +0(x — X))
(n+1)!

R,Hl(x):( (x—x9)"1, 0<0<1

— ocTaTouHBIH wieH popmysl Teiinopa B popme Jlarpam:ka;
R,.;(x)=0[(x—xy)"*] mpu x — x, — B dopme ITeaHo.

CrauzapTHbIE PA3I0KeHUs npu X, = 0:

3 n
ex—1+1'+§+§+... %-FR,Hl(JC);
B P R T | o1
s1nx—x—§+a—ﬁ e+ (-1) W+R2k(x),
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2 4 46 2k
cosx=1-%_ 4% X o L 1DFE iRy (%);

21 41 6! (2k)!
3 n
In(1+x) = x—?+%—j+.. +(—1)”‘1x7+Rn+1(x);
m(m -1
(1+ac)'"—1+F +(T) 2y
m(m 1)...(m—-(n-1))

n' xn+Rn+1

DYyHKIIUY HECKOJIBKUX ITIEPEMEHHBIX
1) Ina GyHKIUM ABYX IepeMeHHBIX 2 = f(x, y) YacTHOM
TPOMBBOIHOM 110 X HAa3bIBAETCA

m A Y) —FxY)
A—)O Ax Ax

Zx _Zx’

T. e. Ipu fudpPepeHuPOBAHNAY 110 X IIEPEMEHHYIO iy CUNTaeM
TOCTOAHHOM.

2) Insa GyHKIUYU Tpex mepeMeHHBIX U = f(x, i, 2) Ipous-
BOJHOI 110 HATIPABJIEHUIO 71° Ha3bIBAeTCA

ou_ a—ucoscx +a—ucos[3+a—ucosy,

on Ox oy 0z
rae 7’ ={cosa, cospP,cosy} — eIMHUYIHBIN BEKTOP B YKa3aHHOM
HaIpaBJEeHUN.
3) dna @yHKIUYM Tpex mepeMeHHBIX U = f(X, I, 2) BEKTOD

ou ou ou
ox’ @ » 5z | HasbIBaeTCs IPafiMeHTOM (QYHKLUUU U U o0o3Ha-

yaercs gradu.
WccaemoBanue Ha SKCTPEMYM QYHKITUY JBYX ITePEMEeHHBIX
2= f(x7 y)
1) Haxogum cTalmoHapHbIe TOUKU QYHKIIUY, PeInasi CUC-
2, =0
TeMYy YPaBHEHUH |, _ (HE06XO0AMMOE YCIOBHE SKCTPEMYMA).
=

2) B Toukax, rie BBITIOJTHEHO HEOOXOIMMOe YCJIOBUE, BbI-
ynciasgeMA =z,,, B=2z,,C=2z,,.
Ecau AC — B2 > 0, B TouKe eCTb 3KCTPEMYM, IpUUeM MaK-

cumyM npu A < 0 u muHUMYM TTpu A > 0.
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Ecau AC — B2 <0, B ToOuKe HeT 5KCTpeMyMa.

Ecau AC — B2=0, To TpebyeTcs JOIOIHUTEIbLHOE UCCIIe-
JIOBaHUeE.

DyuKIUY, 3aflaHHbIe HEABHO: IPU OIPE/eJeHHBIX YCJIO-
BUAX ypaBHeHUe F(x, y) = 0 3amaer HessBHO QYHKIUIO i = y(x).
Ee mpousBogHad MmoxeT OBITH BBIUMCIEHA IO (hOPMYJIe:

Amnanoruuno ypasuenue F(x, y, z) = 0 MmoskeT 3aaBaTh He-
SABHO (DYHKIIUIO [BYX IEPEMEHHBIX 2 = f(x, y). Ee uacTubIe po-
M3BOJHBIE BRIUNCIAIOTCA 10 (hOpMyJIaM:

Fx Fy

2y = —7, Zy Z—F.
z z

Tabnuna HeoupeneaeHHBIX nHTETPAJIOB (C € R):

n _xn+1 .
jx dx=""=+C(n#-1);
J‘axdx:£+c;

Ina
Isinxdx:—cosx+C;
Icosxdx =sinx+C;
Itgxdx:—ln|cosx|+C;

Ictgxdx =In|sinx|+C;

Id’; =tgx+C;

cos?x

j,djg =—ctgx+C;
sin‘x

J‘dix:arcsin£+0;
a?-x a

Id—xdlen|x|+C;

x

Iexdx =e* +C;
Ishxdx =chx+C;
Ichxdx =shx+C;
Ithxdx =In|chx|+C;

Icthxdx =In|shx|+C;

dx

hix =thx+C;
Sﬁfx =—cthx+C;
J'dix =arcsinx+C;

V1-x2
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dx 1 X | . dx _ .

a? +x? =g rete, TG -|‘1+x2 = aretgx+C;

dx :ilna+x‘+C; J.idx =Infxc+Vx? +a2|+C.
a?-x%2 2a la-x Jx2 +a?

3ameHna HepeMeHHOfI 1 MHTEerprupoOBaHME II0 HaCTAM:

Jreods=| o |- Jromowar
S P
[feodzx=| 2= DU oo was
] a=9i@ | )

L B=o7'(d) |

_[udv =uv-— ~[vdu;
b b
Iudv = uv‘z - _[vdu.
a a
Heco6cTBeHHBIC HHTEIPAJIEI ¢ 0eCKOHEUHBLIM BeDXHUM Ipe-
JleIoM:

wjf(x)dx = %i_r)gl:l]‘f(x)dx}.

Ecuu sToT mpeges KoHEUEH, TO TOBOPAT, UTO MHTET'PAJI CXO-
OUTCS.

V.
JANPOEPEHIIVMAJIBHBIE
YPABHEHUSA

HuddepeHtnaabuble ypaBHEeHUA IEPBOTO TOPAIKA MOTYT
UMeThb BUJ:

F(x,y,y)=0, y =f(x,y), P(x,y)dx+ Q(x, y)dy = 0.

3mech x — HezaBUCHMAasdA IepeMeHHasd, y(x) — HesaBUCHU-
MadA uckoMas PyHKIuA. Ecau K ypaBHeHHIo 400aBJeHO HAa-
YaJIbHOE ycJIoBHe Y(X,) =y, TO TOBOPAT, YTO 3aJaHa 3amada
Korm.

1) y' = f1(x)f2(y) — ypaBHeHUe ¢ Pa3LeIAIIUMUCS IIepe-
MEHHBIMH.
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Mertop pemtenua:

ay _ 4y _ dy__
iz ~h@BY)= 75 =hxdx = [FE = [fdz.

2) y'= f(ﬂ) — OJZHOPOJHOE ypaBHEeHHe.
x

Merton perteHns:

%zu, y=ux, y=ux+u=u'x+u=f(@u)

CBOJUTCA K YPABHEHUIO C PA3AEIAIIINMUCA IEPEeMEeHHBIMU.

3) ¥y’ + p(x)y = q(x) — nuHeiiHOE ypaBHEHUE.

Mertop pemtenua:

y=uv, y=uv'vt+uv =u'v+uv +puv=gq.

Bribupaem v Tak, uto v’ + pv =0 (ypaBHEeHUE C Pa3AEIAIO-
IIUMUCS IIepeMeHHBIMI), TOTa OCTaHeTcA U’ = ¢, OTCIoJa
HageM u.

ITonu:xenune nopanka uddepeHIInaIbHOTO YPABHEHUA:

1) y™ = f(x).

MeTopn pemmrenus: nocyienoBaTeIbHOE MHTEI'DUPOBAHUE.

2)F(x,y',y")=0.

Mertop pemenus: y' = z(x), y"' =2’ = F(x, z, 2’) = 0 — ypas-
HeHNe IePBOTo MOPAIKA.

3)F(y, y', y") = 0.

Meroz pemenus: y' = p(y) y” = p'’p = F(y, p, p') = 0 — ypas-
HEeHUe IePBOT0 MOPAJKA.

JIuneiinvle ogHOpONHEIE NuddepeHIIaIbHbIe YPABHEHU S
C IOCTOAHHBIMU KO3(hpunueaTaMu:

yW+a, .y V+a, gD+ . +ay +agy

— JuHeNHOe ofHOpPoaHOe nuddepeHIINaIbHOE YpaBHEeHUE,
a — uucja. O6Iree pelreHne UMeeT BUI:

Yoo=Ciy1 + Coyp + ... + Coyy,

roey,y, ..., y — QyHzaMeHTaIbHAA CUCTEMA DEIIEHUMN.
Hnsa moctpoeHus: GyHIaMEHTAJIbHON CUCTEMBI 3aIIUIIIEM
XapaKTepUCTUUECKOe YPaBHEHNIE

MA4a, AN+ a, A2+ . F+ah+ag=0

U HaWeM ero KOPHU A, A A.
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1) Ecnu A — meficTBUTENBHBIA ONHOKPATHBIN KOPEHbD, TO B
(dyHIaMeHTaILHOI CHCTeMe eMy COOTBeTCTBYeT § = e,

2) Ecau A — meliCTBUTENbHBIN KOPEHb KPATHOCTHU k, TO B
byHZaMeHTAIBLHON CICTEMEe EMY COOTBETCTBYET Habop

Y1 = e, y, = xe*, ys = x%eM*, ..., y, = xFletx,
3) Ecim Ay, = o + i} — mapa KOMIIJIEKCHBIX OJHOKPATHBIX

HOpHeﬁ, TO B (I)yH,Z[aMeHTaJII:HOfI CcucreMe M COOTBETCTBYIOT

nBe QyHKIIUN
Yy, = e**cosPx, y,=e**sinfx.

JIuHeiiHbIe HEOZHOPOAHEIE AP (epeHINATLHbIE YPABHEHU:
YW +a, gD +a, 5y + L+ ay + agy = f(x).
OGI1iee perlieHre UMeeT BU:
You = Yoo T Y = C1y1 + Coya + ... + Coy + Yo
rie y — o0Iee peleHre COOTBETCTBYIOIIEr0 OJHOPOIHOIO

YpPaBHEHUSA, a J — YaCTHOE pellleHNEe HEOLHODPOJHOTO
ypaBHeHudA. Ecau f(x) uMeer cuenuaabHBIN BUA:

f(x) = e**(P,(x)cosPx + Q,,(x)sinfx),

rae P, @ — MHOTOYJIEHBI COOTBETCTBYIOIIIUX CTeIleHeil, TO
YacTHOE pellleHre MOKHO Iog00paTh B BUE:

Yuu = xse“x(Rk(x)cosBx + Tk(x)Sian)’

rae k = max(m, n), R, T — MHOTOUYJIEHEI C HEOIIpeIeIeHHbIMU
Koa(hpumueHTaMu, S — KPATHOCTh KOPHA XapaKTepucTuue-
CKOT'0 YpaBHEHUSA, COBIAJAIOINIETO C o + if3.

Heonpeneneunnbie K0dMOUITNEHTH HAXOIAT, MOACTABIAA
Yqy B HEOTHODPOZHOE YPABHEHUE.

VL
PSIJTBI

YucaoBbie PAObI — 3TO CYMMBI YHCeJI C 0eCKOHEUHBIM YHC-
JIOM cJiara€MbIX.

0
S=a;+as+...+a,+...= Zan — YMCJIOBOI PAT;
n=1

S,=a;tay+... +a, —dJacTuuHasg cymMMa pana;

R,=a,.+a,.+...—ocCTaTok pana.
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Ecau cymiectByer KoHeuHbI# 1lim S, =S, To roBopAT, 4TO
n—w

pAaAn CXOOUTCA, UHAYEe — PACXOOUTCHA.

Heobxogumoe ycnoBue cxogqumoctu: lima, =0.
n—ow

WccnenoBanue Ha CXOAUMOCTD PAIOB C IOJIOKUTEIbHBIMU
UJIeHAMMU:
a)l Teopema CPaBHEHUA: IIyCTh a, > b, > 0. Toma U3 CXO-

IUMOCTH pAfa Za cJIenyeT CXOUMOCTD PAa an, amspac-
n=1 n=1

0 0
XOIMNMOCTH an cJIelyeT pacXoqUMOCTh Zan.
n=1 n=1
6) I : > limZn =
) I reopema cpaBHenusa: nycrs a, >0, b, >0, lim-—*=c¢,

n—w n
¢ #0uc#oo. Torga o0a paga MM CXOAATCS, UJIN PACXOLSATCS.

s npruMeHeHUs TeOpeM CpaBHEHUA HEOOXO0IMMO 3HATh,
o0

YTO FeOMETPUYECKUI DA an cxoz[m'ca upu q < 1 u pacxo-
n=1 1

OATCA IpU ¢ > 1, a rapMOHUYECKUH P Z— CXOAUTCSA IPU
n“

o> 1 upacxozgurca mpu o < 1. n=l

a
Ipusuak [lanam6Gepa (mpu a,, > 0): Berameanm lim —2L =4,
n—o Ay,

Ecnud <1, pagcxoguresd, d > 1 — pax pacxoguTcs. HpI/I d=1
Ipu3HaK OTBETA He JaerT.

ITpusuak Komu (wpu a,, > 0): Beruucanm limYa, =d. Ecan
n—wo

d <1, pancxogurcs, d > 1 — pan pacxongurcd. [Ipud = 1 npu-
3HAK OTBETAa He JaerT.
HWuTerpaabHBIA IIPU3HAK Komn: ecJu f(x) TAaKOBa, UTO

f(x)20npux>1uwuf(n)=a,, Topan Za u J'f(x)dx i oba

CXOJSATCS, NI 00a PACXOAATCA. n=1

3HaK0UYePEeIYIOINECS PALBL.
0

Pan Y (-1)"a,, a, > 0 cxoxuTcs aBCOTIOTHO, €CITH CXOAUT-
n=1

o0 o0

cd pAan, Zan. Ecnu pagn Zan PaCXOIUTCHA, TO UCCIETYEM TIO
n=1 n=1

npusHaky Jleiitouuma.
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Ecnu BEINOJTHEHEI 1BA YCIOBUA:
1) a,, MOHOTOHHO yOBIBAET C POCTOM 71}
2) lima, =0,

n—o
0

TOTZA P, Z(—l)" a, CXOIUTCS YCJIOBHO.
n=1
Onenka ocraTka psaga |R,|<a,.;.
CreneHHbIE PAIBI.
o0
CrenenHoM pan Zanx” cxonutcs Ha uHTepBayie (—R, R),

n=1
roe R — pagmyc CXOOMMOCTH CTEIIEHHOTI'O pALa, KOTOPBIU MOXXK-

HO BRIYUCJIUTE 10 popmysam Kommu—Agamapa:

i R=lim——

n—)oo‘ l ‘

CxXoAMMOCTh B I'PAaHUYHBIX TOUKAxX MHTEpBaia x = —R,
X = R TpoBepsIOT OTAEIBHO.

. a
R=lim—2
n—o|Ay, 1

VII.
KPATHBIE UHTET'PAJIBI

Ilepexon B 1BOMTHOM MHTETDAJIE ”f(x, y)dxdy:
D
1) x mosapHBIM KoopamHATAM P, ¢ (0 < p < +00, 0 < @ < 27):

x = pcose, y=psing, dxdy = pdpde;

2) K 0000ITIEHHBIM IOJIIPHBIM KoopauHaTam p, ¢ (0 < p < +o,
0<¢<2n):

x =apcosp, y=>bpsing, dxdy = abpdpde.
ITepexon B TPOMHOM MHTErpaje ij(x, y,2)dxdydz:
v

a) K MUINHAPUYIECKUM KoopAmHaTaM p, ¢, 2 (0 <p <+,
0<@<2m,—w0 <z <+w):

x = pcosQp, y=psing, z=2z, dxdydz = pdpdodz;
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0) K chepriecKmM KOOpAMHATaM I, P, 0 (0 < 7 < +00,0 < 0 < 27,
0<06<mn):

x = rsinBcose, y = rsinBsine, z = rcosO,

dxdydz = r’sin0drded0.

VIIIL.
BEKTOPHBIV AHAJIN3

Ecmn u=u(x,y,2), d=P(x,y,2)i +Q(x,y,2)j + R(x,y,2)k,
TO

Ouy oOus Oup
gradu—a l+ay]+

oP . 0Q
m+@+&

oz ks

@%\0)\
:U g—"Q)Rm

i
ox
P

dopmysaa OcTporpascKkoro

q’j(a,ﬁ")ds = ” jdivadv,
S 14

rae S — 3aMKHYTadA HOBEPXHOCTH, OTPAaHMUMBAIOIAI 00beM V;
71’ — OpT BHeIIHel HOPMAaJIX K IOBEPXHOCTH S.
Dopmyna Crokca:

cj(d,a?) = H@Id, 7i')dS,
T S

rae I' — saMKHyTad JUHUSA, ABASIONIAACA KpaeM IIOBEpX-
HOocTH S; 717 — OpPT HOPMAJIU K MOBepXHOCTH S (coryacyercs
Cc HampaBJieHueM MHTerpupoBauusd mo I').
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