NMpuknagHa Ta TeopeTUYHa
cTaTuctuka_marictp_cdaxosun_2023

Ba3oBu# piBeHb.

1. ToukoBa oLUiHKa én napametpa @ posnoginy reHepanbHOi CyKYNHOCTI Ha3MBAETLCA HE3MILLIEHOH,
AKLWO:

a. M@, =0,

6. M6, — 0, npun — +oo;

B. P( lim énzo) =1
n—+oo

r. DO, € miHimanbHO cepeq AMcnepcin iHWMX ouiHok napamertpa 6;

2. ToukoBa oujiHka 6,, napameTpa 6 posnoainy reHeparnbHOi CyKynHOCTI HA3MBAETLCS CIYLLHOW
(KOHCMCTEHTHOL0), AKLLO:

a. D@,, e miHimanbHolO cepen avcnepciit iHWKUX oLiHOK napameTpa 6;

6.P(lim §n=0>:

n—+o0o

8. M@, = 6:

r. P(‘H_n—ﬁl >5) — 0, npun — +oo ana seix € > 0;

3. HeamileHa ToukoBa ouiHka 6, napametpa @ posnoginy reHepanbHOT CyKYNHOCTi € ONTUMArbHOK
(edeKkTUBHOLO), AKLLO:

a. M0, =0

6. M6, — 6, npun — 400

B. P (|§n —9| > 8) — 0, npun — +oo anascixe > 0

r. D@, e miHimanbHo0 cepen ANCNEepCin HLMX HE3MILLEHUX OLiHOK napameTpa 6

4. |HTepBarnbHOI OUiHKOK Napametpa 6 posnoginy reHepansbHOT CyKyNHOCTI 3 HALIMHICTIO Y € iHTepBarn:

. (01;0,), ansisioro P (6 € (61;62)) = ;
(01,02) ans akoro P (0 € (9_1, 0_2)) —1—n;
(91, 92) ans sikoro M |01 — 02| = ;

(61;62), ansi sioro M |6y — 65| =1 —

T oo

bl

5. IHTepBanbLHO OUiHKOK (HadiNHUM iHTEepBanom) Ans MaTeMaTU4HOro CnofiBaHHS HOPMarbHOro
po3noginy 3 HaginHICTIO Y €:

a. (E — t'yTH (n—1)- f’ T+ tm (n—1)- %) akwo ancnepcis o2 sinoma, e to(n — 1)
- KBAHTWIb NOPSAKY (¢ po3noiny CTbro,u,eHTa 3n — 1 cTyneHem BinbHoCcTi (cBo60AK);

0. (i uwl . \/—, T+ U7+1 . %) SKLWO Ancnepcis o? HeBigoma, e U, - KBaHTUINb NOPSIAKY
Q. CTaHAapTHOrO HOPManbHOro PO3noAiny;

B. (i — 'U/'yTH . \/—, T+ ’lM+1 . ﬁ) SKLO Ancnepcis o? BiOMa, A€ Uq- KBaHTUIb NOPSAAKY O

CTaHO4apTHOro HopmarsribHOro pOSI’IOD,iJ'Iy;



2

r. (:T: — t1—Tv(n -1)- \/—,:E +t1 7( -1)- ﬁ) SKLLO Aucnepcis o Hesigoma, ae tq(n —

1) - KBAHTUIMb NOPAAKY ¢ po3noginy CTeloaeHTa 3 . — 1 cTyneHem BinbHOCTI (cBoGoAN);

6. OBuMcnUTU rpaHuLo mhﬁrgo (—$+2) :
a. e 2
6. e !
B. €
r. e
7. OBuncrnty rpanmyo lim YiHe=L.
z—0 z
1
a. ?
0. g
B. 35
)
8. O6uncnnTu rpaHmuo lim stm73$
z—0 8T

T Qo
LRI cocs | ~3~T1w0

-

x

9. OBuncnuTK noxigHy yfn FKWO Y = ot

sin z+cos £+ (sin z—cos x)

1+sin 2z
6 sin z+cos x

1+sin 2z .
sin £—cos z+z(sin z+cos x)

1-+sin 2z
sin x—cos x
1+sin 2z

10. OBYMCINTY NOXIAHY Y., skwo y = /1 + 2tga:

1
V1+2tgz cos? z
1

T /It2tgzsin’z
2
V1+2tgz cos? ©
2
V1+2tgz sin?

11. OBuMcnUTM NoxigHy y;, AKWo £ = a cos® t,y = bsin® t:

r.

w

-

_biot
étagtg
a

ptgt
—3tgt

oo

bl

12. 3MiHUTW NOPSAOK iHTErpyBaHHA B iHTErpani f_22 dz f; f(z,y) dy:

afodyf f:z:yd:n



6. fo dyfy z,y)dz
B. f;c2 dyf facy)da:
r fo dy [2, f(z,y) de

13. 3HaNTV MHOXWMHY 36GiXKHOCTI CTENEHEBOIO psiay Z

~1,1)
_1,1)
~1,1]
1,1]

nln'

owm oo

(-

14. 3uainTu noxigHy dyHkuii y(z) = arcsin(cos x):

sin x

o V1—cos?z

6 sinx

" V1—cos’z

sinz

© V1tcosz

sin x

l.
v1+cos? x

15. O6uncnuTK nnowy cirypun, oGMexeHol niHisMn y = 212, y=0z=3:

a. 18
6. 27
B. 2/3
r. 10

16. Hexait y = f(x) — napHa dyHkuis, a y = g(x) — HenapHa cyHkuis. BkaxiTb, sika 3 (yHKLiN €
napHolo:

ry=f(z) —g(z)
17. IuTerpan f02 V4 — z2 dz 3amiHoo = 2 sin t 3BoguTLCS A0 iHTerpana

a. 4f07r2(:os tdt
6. 4f0 costsmtdt

B. 2f0 cost dt
r fo cos® t dt

18. ®yhkuia y = 3x3 + 222 — 2 Ha inTepsani (0;2)

a. MOHOTOHHO 3pOoCTae
6. Mae Makcumym
B. Mae€ MiHiMyM

I. MOHOTOHHO cnagae

19. ®yHkuis y = F'(x) € nepsicHoto ans dyHkuii y = f(z). BkaxiTb sika 3 (yHKLUI € NnepBicHO Anst
y = 2f(—22):
a. y=—F(—2z)



20.

21.

22.

23.

24,

25.

26.

6. y = —2F(—2x)
B. y = 2F(—2x)
ry=—1F(—22)

. n+3)! b,
O6uncnuTn rpaHnLto 1}13;0 (n+3)—(nt2)"

" @ oo
lewle)_\

(n+1)+(n-1)",

O6uncnnTn rpannuo lim .
n—00 n’+1

@ oo
= oleoro—= DN

-

O6umncnnTn rparmuio lim n(v/n? + 4 — /n?
n—oo

a. 4
6. —4
B. 8
r. —8
OGuncnuTy rpanuuo lim 2834 dn.
n—00 n—n?+3 °
1
a. ;5
6. 5
B. —2
r. 2
OBYMCNUTY rpaHNLLIO 7}1_{20 A
a. —o0
6. 400
B. 0
r. 3
. n+1 n+1
O6umncnuTu rpaHuuo lim %
n—00 +3
a. 3
6. 2
2
B. E
)
3n_9" |

O6umncnuTm rpaHuuo lim T Tign
n—oo

a. 3
6. 2



27.

28.

29.

30.

31.

32.

33.

B.
r.

lewlw

O6uncnuTH rpanuuio lim /1 + 2(\/n +3—+vn— 4):
n—oo

| N[~

S I
8[\3“—‘

r. +00
Aka dyHKUia € napHo?

a. f(z) =2* +1In|z|
6. f(x) =z* —sinz
B. f(z) =tg(2xz + 1)
r f(z) =cosz —sin’z

z+2 .

3HaiTV 06nacTb BU3HAYEHHS PYHKLIT Y = 20—5-

a. (—00;2,5) U (2,5;+00)
6. (—o00;+00)
B. (—00;5) U (5;+00)
r. (0;+00)
3HaWTN MHOXWHY 3Ha4YeHb OYHKLT §y = .’1:2, T < [—3, 2):
.y € [0;9]
.y € [4;9]
.y €[0;9)
y € (49]

o O

-

Ana dynkuii y = lg 5 3HaiiTn oBepHeny:

z=2-10Y,y € (—o0; +00)
z =10Y,y € (—o0;+00)

z =10%,y € (—o0; +0)
z=2-10Yy € (0; +00)

" ® oo

Hanvcatu piBHsIHHS SOTMYHOT Ao napa6onn y = +/z y Touui A(4, 2):

ax—4y+4=0
6. x+4y+4=0
B.x—4y—4=0
r—z—4y+4=0

3HanTn cymy psay ;T::
n=0

a. 63

6. arctg3
B. In3
r 3



34. SKwo nepexia Big NPSIMOKYTHUX kooparHaT (, Y, z) Ao cdepuunux (7, 6, ) 3aificHioeTbes 3a
opmynamm = rsin @ cos ¢, y = rsin 0 sin ¢, z = 7 cos 0, To AKkobiaH LOro BiLOGPaXKeHHS
OOpPIBHIOE:

a. r’sinf
6. 7

B. rsinf
r. rsine

35. Cyma pauioHanbHKX YyMcen He Moxe ByTn ymcnom

a. ippauioHanbHUM
0. OincHUM

B. 0

I. pauioHanbHUM

36. Axwo f"(z) < 0 na iTepsarni (a, b), To rpadik dyHkuii y = f(z) Ha ubomy iHTepBani

a. Onyknumn Bropy
6. onyknui BHM3
B. Mae nepervH

I. Mae MakCUMym

37. [Bi HeckiH4eHHO Mani npu & — Xy QyHKUii f i g Ha3VBaKOTL eKBiBaNEeHTHUMMU, AKLLO

<
—

(z

a. lim
T

6. lim
T—2

B. lim
T—T

8 8

<
=3
Il

F—‘if‘i\
Il
8 o -

—~
~

Z

)

™
8

r. lim
T—T0

=T
T

~

Q
—~

38. padik yHKuii y = f(2) MoxHa nobyaysaty, sKWo Wwoao rpadika dyHkuii y = f () gincHntn

a. CcTucK y 2 pasu B3nosx oci Ox
6. ctuck y 2 pasm B3nosx oci Oy
B. poaTary 2 pasu B3aosx oci Ox
r. poatary 2 pasw B3gosx oci Oy

b

39. [u(z)dv(z) =

a

B. u(z)v(z) — fv(x) du(x)
ru(@)v(z) |7

40. [Onsa ymcnosoro psaay Z;’;l a, ymosa lim,,_,,, a, = 0¢€



a. HeobXigHOK YMOBO 306iKHOCTI
6. [OCTaTHBOK YMOBOI 30iXKHOCTI

B. HeOoOXigHO i 4OCTaTHLOK YMOBO 30iKHOCTI
I. NpaBUNbHOI BIANOBIAI HEMaE

41. Posknap doyHkuii In(1 + ) B psg MakrnopeHa mae surmsig

aa:——+%3—%+% %ﬁ+..
6. x4+ o 4L gLy

+§ ﬁ+§ §+
T TR TR - Ml i SR
> Ty T

re+ S+ S+ S+ 5+

42. Nnowy S nnockoi girypu D o6uncniooTs 3a (hopMyroo

a. S=[[,dedy

6. S=[[,V1+a2+y2dedy
B. S= [ [pzydzdy

r S:ffD\/@d:cdy

. oynuii f(z) =lgz?ig(z) =2lgz

a. TotoxHi ans ecix z € (0, +00)
6. ToTOXHi Ans Beix « € [0, +00)
B. TOTOXHi Ansi BCix ¢ € (—00, +00)

4

w

I. He piBHi ANs )KOOHOIO aprymeHTy

44.

~

®yHkuis f () HenepepsHa B TouLi g, AKWO

a. lim £(z) = (o)

6. 39}:121 f(z) =
B :cll:gl Of( ): milaI:nJrOf( )

r. PyHKLis BU3HAYEHA B TOML X(

45. MoxigHy dyHkuii y = y(x), sapaHoi napametpuuro sk ¢ = z(t), y = y(t), obumucniooTs 3a
copmynoto

&Y=y
6. Yy =
B. Y = T;Y;
r. ya: - xt(yt)

46. Pagiyc 36KHOCTI cTeneHesoro psipy Y o @, (T — o)™ oB4MCnIoTL 3a hopMyroro

a R=—L1—
Tim %/|a,|
"*)OO

6. R=
hm |an|"

B. R= hm \/\an

r R= hm |an|”
n—oo



47. Tpadik pyHKUiT Yy = f(%x) MoxHa noByayBaTm, SiKLWO WoAo rpadika dyHkuii y = f(z) 3piicHuTn

a. posTary 2 pasu B3aosx oci Ox
6. ctuck y 2 pasm B3nosx oci Oy
B. CTUCK Y 2 pa3u B3gosx oci Ox
r. poatary 2 pasw B3gosx oci Oy

48. padik yHKUii y = % f(x) moxHa nobyaysatu, sikwwo wono rpadika dyHkuii y = f(x) agincHnty

a. ctuck y 2 paam B3aosx oci Oy
6. postary 2 pasu B3aosx oci Ox
B. CTUCK y 2 pa3u B3aosx oci Ox
r. poatary 2 paaw B3gosx oci Oy

49. Tpadik yHkuii y = f(x + 1) moxHa nobyaysatu, sikwwo wogo rpadika dyHkuii y = f(x)
30iINCHUTN

a. nepeHoc Ha 1 BniBo B3aosx oci Ox
6. nepeHoc Ha 1 Bnpaso 830X oci O
B. nepeHoc Ha 1 Bropy B3gosx oci Oy

-

nepeHoc Ha 1 BHU3 B3aosx oci Oy

50. Mpadik pyHkuii y = f(z) + 1 moxHa nobyaysatu, skwo wopo rpadika dyHkuii y = f(z)
30iINCHUTN

a. nepeHoc Ha 1 sropy Bagosx oci Oy
6. nepeHoc Ha 1 Bnpaso B3aoBxX oci O
B. nepeHoc Ha 1 Bniso B3goex oci Ox

bl

nepeHoc Ha 1 BHU3 B3oBX oci Oy

51. VIMOBIpHICTb BY4aCHOrO NOBEPHEHHS KpeauTy ANns nepLuoi dipmu cknagae 0,9 ansa apyroi - 0,88. Aka
MMOBIPHICTb, LLIO BY4ACHO NOBEPHE KPeauT Tifbku ogHa dipma?

a. 0,900;
6. 0,088;
B. 0,196;
r. 0,108;

52. 3agaHo MHOXWHY Ymcen {1, 2,3,4, 5}. Yucna HaBMaHHsS pO3MILLYIOTb B pAAOK. AKa MMOBIPHICTb
TOro, LLO Npu LbOMY YTBOPUTbLCS NapHe N'atuumdpose Yncno?

© oW
. Ut N

—a
[SUIE

53. Y rpyni 15 cTygeHTiB, cepea sknx 8 BiAMIHHMKIB. HaBMaHHA BUOpaHo 9 CTyaeHTiB. 3HanTu
MMOBIpPHICTb TOro, L0 cepen BMOpaHuX CTyaeHTIB Byae piBHO 6 BigMiHHUKIB.

a. 0,191
6. 0,196
B. 0,201



r. 0,206

54. lMepemoxuamm KOHKypCy cTanu 3 XiHoK Ta 4 yonosikiB. OpraHizatopy BMnagkosum YmHom obpanu 4
ocobu onst BpyyeHHs1 cynepnpumaiB. Aka MMOBIpPHICTb TOro, L0 cepea HMX byae OBi xiHkM i ABa Yonoeika?

v oo
o0 ..

|©g"—‘ﬂ|w@|’p

bl

[\V]
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55. [Oucnetuyep o6cnyrosye Tpu TenedOHHi MiHii. AIMOBIpHICTb TOro, L0 NPOTSAFOM rOAMHN 3BEPHYTLCS MO
nepLwin ninii, craHosuTb 0,3, no gpyrin - 0,4, no TpeTin - 0,6. Ska NMOBIPHICTb TOrO, LLO NPOTSArOM rOgUHN
ancneTyep oTpMMae BUKIUKN 3 PIBHO ABOX MiHINA?

a. 0,314;
6. 0,324;
B. 0,334;
r. 0,344;

56. KoHaykTop aBTOOyca 36epirae Kynopu pidHOi BApTOCTi Y ABOX KULLIEHAX: B OOHIN 7 Kymop no 2 rpH.
Ta 3 Kynopu no 5 rpH., B iHWIK - BignosigHo 12 Ta 8 kyntop. 3 KOXHOI KMLIEHi KOHOYKTOP HaBMaHHS
JicTae ogHy Kynopy. fka MMOBIPHICTb TOrO, WO 0OMABI Kyntopy OOHIET BApTOCTi?

a. 0,54;
6. 0,42;
B. 0,18;
r. 0,12;

57. VIMOBIpHICTb Bry4aHHs B MillieHb Nif Yac OAHOro NOCTpiny AopisHioe 0,6. AKy HaMEHLLY KinbKiCTb
nocCTpiniB NOTPiIOHO BUKOHATW, W06 HaliMOBIPHiLLA KINbKICTb BIyYaHb y MilleHb JopiBHIOBana 257

a. 40;
6. 41;
B. 42;
r. 43;

58. Hopma sektopa (1,2,3,0,0,...) y npocTopi £ fopisHioe

a. V14
6. 6
B. 3
r0

59. Hopwma sektopa z(t) = t2 — ¢t + 1y npoctopi C|[0, 1] nopisHtoe

o
o

_|
|
—_

60. Hopma sektopa z(t) = t* + 1y npoctopi L1 [0, 1] aopisHioe

= ol

a.
6.



a. a= —%, B = 6

B. @ = —6, B = %

ra=6, 0= —%
62. OBUMCNMTM cKkanspHUi JobyTok BekTopiB @ - b, skwo a = p — 3¢, b=p+2q, |p| =3, |¢| =1
(pq) = 3

a. 3

6. 2

B. 0

r. -1

63. OBuMcnMTM NMoLLy napanenorpama, NobyLoBaHOro Ha BekTopax p i g, skwo |p| = 4, |q| = 1,

a. 2¢/3
6. V3
B. 2
r. 4

64. Hanucatu piBHSHHS NPsAMOI, Wo npoxoauTs Yepes Toukn A(—1;3) 1a B(4;5):

arz+y—2=0

6. z+y—9=0

B. 22 — 5y +17=0
n2z—3y+7=0

65. 3HaliTit KocuHyc kyTa Mix sexTopamu AB i AC, ne A(3;—6;9), B(0; —3;6), C(9; —12; 15):

a. 1
6. 0,5
B. -1
r.r 0

66. 3nanTn Touky K, cumetpuuny no toukn P(1; —2; 3) sigHocHo nnowwmhn YO Z:
a. (—1;-2;3)
6. (1;2;3)
B. (1;—2;—3)
r (—1;2;-3)

67. BinctaHb mix Toukamu A(2;4) ta B(5; 8) He nepesuLye

nw oo
+ r N



68. 3aranbHe PiBHAHHS NPAMOI Ha NMOLWMHI - Lie piBHAHHS Buay A + By+C =0, e

a. A, B, C - posinbHi crani, Taki, wo |A| 4+ |B| # 0

6. A, B, C - gosinbHi ctani

B. A, B, C - posinbHi crani, taki, wo |A| + |B| + |C| # 0
r. A, B, C - posinbHi ctani, Taki, wo C' # 0

69. Touka A(2;4) wopo kona (z — 1)% + (y — 2)? = 9 posrawosaHa

a. BcepeauHi kona
6. nosa Korom

B. Ha Koni

I. B LEHTpi kona

70. 3apaHo sepwmhm Tpukythuka ABC : A(—1; —2;4) B(—4; —2;0) C(3; —2;1). Sike 3

HACTYMHWX TBEPMKEHb ICTUHHE: KyT npu BepwuHi B

a. roctpun

6. Tynun

B. MpaAMuUi

r. iHWa BianoBiab

71. Touka P(1;0;6) postawosara sigHocHo nnowmhun z + 6y + 4z — 25 =0

a. BuLe Big Hel

0. HwX4e Big Hei

B. HaNeXWTb LA NNOLLKHI
r. iHWa BignoBiab

72. Axwo c_i(xl; Y15 zl), b(f,CQ; Y2, Z2), TO CKansapHUii 4oBYTOK LIMX BEKTOPIB MOXHA 0BYMCnnTK 3a

dopmyroto
a. 5'§= (1 4+ 1+ 21) (22 + y2 + 22)
6. a 9 = T1Yy121 + ﬂﬁzyzzz)
B. d-b=x1x2 + y1y2 + 2122
rd-b=(z1+x2)(y1 +y2)(21 + 22)

73. Y saranbHomy pisHsiHHi Az + By + C = 0 npsamoi Ha nnowwni (A; B) - ue

a. KoopAuHaTh HanpPsIMHOrO BEKTOpa npsiMol

0. KoopaMHAaTK TOYKM, Yepes Ky NPoXoauTb nNpsmMa

B. BENWYMHW BiOpI3KiB, SKi BiATUHAE NpsMa Ha OCAX KoopAanHaT
I. KOOpAWHATW NEpPneHaMKyNspHOro (HopMarsnbHOro) BEKTOpa

74. $ka 3 HaCTyNHWUX MiHIN Mae eanHy BiCb CUMETPII?

a. rinepbona
6. napabona
B. KOIo
r. eninc

75. $ka 3 HaCTynHUX MiHiN He Mae (pokyciB?



a. rinepbona
6. napabona
B. npsima

r. eninc

76. fka 3 HaCTyMHUX MNiHin € obMexeHo?

a. rinepbona
6. napabona
B. npsima

r. eninc

77. fka 3 HacTynHUX NiHiK Mae BGinbLue, HixX ABi OCi CMMETPIi?

a. rinepbona
6. napabona
B. KOno
r. eninc

78. MNpsimi y = k1x + by Ta y = kox + be nepneHamkynsipHi, AKWO

a. klkz =1

6. kiko = —1

B. ]{31 = kg

r. kl = —]{52

79. Bektopu @ i 5 KosiHeapHi ToAi i TiNbKn TOAi, KOnu

a.a+b=0

6. a-b=0

B.a—b=0

raxb=0

80. CkansapHum fOGYTKOM OBOX BEKTOPIB HA3NBAETLCS

a. gobyToK iX AOBXMH Ha CUHYC KyTa MiX HUMMK
6. [oByTOK iX AOBXMH

B. AOOYTOK iX AOBXWH HA KOCUHYC KyTa MiXK HAMU
I. KOCMHYC KyTa MK HUMMK

81. PiBHAHHA NpAMOI Ha NMOLWMHI, ika NPOXOANTb Yepes ABi TOUKM Ml(:cl, yl) Ta M2(zc2, yz), Mae
Taknin BUrnaa;

a. (x—z1)(z2 — 1) = (y —v1)(y2 — 1)
6. (z—x1)(z2—z1) + (Y —y1)(y2—y1) =0

g, =% _— Y¥~U

T ome—1 Yo—Y1

r T—T1 Y~ — O
T2—T1 Y2—Uy1

82. PiBHAHHA MMOLLMHM Y BiApiskax Ha OCSX — Lie PiBHAHHA BUMAQy

a. 24+¥+2=0
6. Ax+ By+Cz=D
o R



rar+by+cz=1

83. MnoLwy TpukyTHWKa 3 BepumHamu y Toukax M (z1, Y1), Ma(x2, y2) Ta Ms(x3, y3) obumcriowoTs
3a oopMyrioto

2= %1 Y2— Y1
3—T1 Ys— U1
6_52’:1:2_:81 y2_y1|
I3 —T1 Y3 — U1
B-S:%mQ—ZIH Yo — U
r3 — 21 Ys— Y1
S = gl(z2 —21)(y2 — w1) + (x5 — 21) (y3 — v1))]

a.S:%|

T
T

84. Eskninosy BigcTtaHb Mix Toukamu A(x1,y1, 21) Ta B2, Yo, 22) 06uncnioTs 3a popmyroro

a. |r1 — | + |y1 — y2| + |21 — 22

6. |1 — 2+ y1 — Y2 + 21 — 22

B. |Z122 + Y192 + 2122

ry/(z1—22)? + (Y1 — 12)? + (21 — 22)°

85. Mpsimi y = k1x + by Tay = ko + be napanenbHi, sKwo

a. klkz =1
6. kike = —1
B. ]{31 = kg

r. kl = —kz

86. OpToroHanbHi BEKTOPU —- Lie BEKTOPW, SKi yTBOPHOKOTb KyT

a. 45°
6. 90°
B. 30°
r. 0°

87. KoniHeapHi BeKTOpY — Lie BEKTOPMU, AKi yTBOPIOKOTb Ky T

a. 90°
6. 60°
B. 0° abo 180°
r. 120°

88. CtaHaapTHy BiacTaHb Mix Toukamun A(x1, y1) Ta B(x2, y2) Ha nnowmHi o6umcniooTs 3a
dopmyrnoto

a. |21 — | + [y1 — 2

6. |21 — y1| + |22 — y2|

8. /|21 — @] + 11 — uo

/(21— 22)? 4 (y1 — 1)

89. Pagiyc kona (z + 2)? + (y — 1)? = 9 popisHioe

a. 2
0. 1



90.

91.

92.

93.

94.

95.

96.

B. 3
r.9

CkansipHuii AoByTok BekTopia @ = (2;5) Ta b = (2; 3) aopisHioe

a. 12
6. 19
B. 4
r. 15

CepeavHoto Biapiska 3 kiHusmu y Toukax A(0;4) ta B(—2;2) e Touka

a. M(2;2)

6. M(—2;6)

B. M(—1;3)

r. M(—2;—-2)

£ka 3 TOYOK HanexuTb nnowmHi 2 +y + z — 4 = 0?

Touka M pinuts Bigpisok AB y BigHOwWeHHI 2:1. Y SKOMY BiAHOLLEHHI AiNnUTbL LA Touka Biapisok B A

a. y Tomy X
0. 1:2
B. 1:3
r. 3:1

O6'eqHaHHAM 1BOX MHOXMUH A i B HasnBaloTb MHOXUHY

a. C ={clce Avce B}
6. C ={clcec ANce B}
B. AUB ={c|cc ANc€< B}

r. iHWa BianoBiab
CumeTpuyHoto pisHuueto MHoxuH A Ta B Has3uBaoTb MHOXUHY
a. A\B
6. AABUB\A
B. ANBUBNA
r. iHWa BianoBiab
HOonosreHnHam mHoxuHn A C U po yHisepcanbHoi MHoxuHM U HasmBaoTb MHOXMHY
a. C={clce AVceU}
6. A={clcec ANceU}
B. C={clceUANnc¢ A}
r.

iHWa BiANoBigb



97. Hexait U — pesika yHisepcanbHa mHoxuHa i A C U, Togi icTvHHa piBHicTb

a ANA=U
6. AUA=U
B. AA\A=U
rAUA=10(

98. Hexan U — peska yHisepcanbHa MHoxuHa i A C U, Togi icTvHHa piBHICTb

a. ANA=0
6. AUU=A
B. AA\A=U
rAUA =10

99. [Ins ABOX MHOXWH NPUHLMM BKIIOYEHHS-BUKITIOYEHHS! 6a3yeTbCs Ha PiBHOCTI

a. [ANB|=|A|+|B|—-|AUB|
6. |[AUB|=|A|+|B|—|ANB|
8. |AUB| =|A|+ |B]

r. iHWa BignoBiab

100. Yncno m-cnonyyeHb(koMBiHaLiA) 71-eNEMEHTHOT MHOXMHWN JOPIBHIOE

m!
n!(n—m)!
n!
6. m!(n—m)!
(n+m)!
nlm!
r. iHWa BianoBiab

a.

B.

101. Yucno nepecTtaHOBOK ENEMEHTIB 71-€IIEMEHTHOI MHOXWHW AOPIiBHIOE

a. 2"
6. n!

B.

r. iHWa BignoBiab
102. OBumCnITh KiNbKICTb YCiX KOMBiHaUin (cnony4eHb)3 10 no 8:

a. 50
6. 90
B. 45
r. 42

103. OBumCnITh KiNbKICTb YCIX pO3MilLleHb (nepecTtaHoBOK)3 5 no 3:

a. 60
6. 30
B. 120
r. 15

104. Ake 3 andpepeHuianbHUX PiBHAHb HE € NiHIMHUM:

a ¢y — qy=(z+1)°
6.y —2y=e¢"



B. Yy — 2y = Z

ry —2y=(z ( +1)%
105. OudpepeHuiansHe pisHaHua M (x,y)dy + N (z,y)dx = 0 € piBHAHHAM Y NOBHNX
oudepeHuianax, sKwo:

o OM _ ON
T 9y Oz
6. ®yHkuii M (x,y) i N(z,y) HenepepsHi

B. éﬂ\i(m ,y) = My(z)Ms(y), N(z,y) = Ni(z)N2(y)
F. Br 8y

106. dyHaameHTanbHOKW cucTemoro poas'askis pisHaHHs iy + 4y’ + 20y = O e:

a. y; = cosdx, 1y, =sindx

—2 2
6. y1 =€ ", yy=e"*

B. y1 = e 2Tcosdx, Yy =e Tsindx

r y; = e*®cosdx, 1y, =e**sindx

107. [o sikoro 3 HaBegeHUX HeOOHOPIAHMX AndepeHLianbHNX PiBHAHb HE MOXXHa 3aCTOCOBYBaTU METOL,
HeBM3HaYeHUX KoeilieHTiB:
a. y' +3y —4y =z +sinbz
6. :r:2 " —d4zy + 3y = sinbzsin Tz
— 5y + 4y = %W
"o 5y/ + 4y — %

108. 3aranbHuMm poss'askom pisHaHHA ¥ + 9y = O €:

a. y = Cycos3z + Cssin 3x

6. y = C1e3 + Che 3

B. y = €”(C; cos 3z + Cysin 3x)
r. y = C; cos(3iz) + Cy sin(3ix)

109. ®yHkuis y = C1cos 7 + Cy sin 7 € 3aranbHNM poss'si3koM PIBHAHHS:

a. 16y" +y =¢€"

6. 169" +y =0
B. ¥ +16y =0
r 16y’ —y=0

110. dyHaameHTanbHa cucTema pose'askis pisHsaHHA ¥ — 4y” + 4y’ = 0 mae surnaa;

ay1:e ay2_e)y3_1
6y1—e,y2—2e,y3:1
B. y1 = €%, yp = €%, y3 = ze”

ry = e, yp=ze®, ys =1

111. OudpepenuiansHe pisrsiius v — 4z3y” + 6(z +5)y’ — ycosz = e e

a. JliHinHUM HeogHOPIAHMM TPETLOro NOPAAKY
6. HeniHiiHum TpeTboro nopsaaky



B. JliHiMHMM ogHOPIOHMM TPETLOro NOPAAKY 3i 3MiHHMMK KoedilieHTamMu
r. PiBHaHHAM Ennepa

112. [nchepeuianse pisrsiiis 3 — (z + 2)%" + (z — 10)y — 2 Inz = €® e:

a. JliHinHUM HeoaHOPIAHUM TPETLOro NOPAOKY

6. HeniHiiHumM TpeTboro nopsaky

B. JliHINHUM OgHOPIOHUM TPETBOro NOPSAKY 3i 3MiIHHUMU KoeddilieHTaMun
r. JIiHINHUM OQHOPIAHMM TPETLOro NOPAAKY 3i CTanNnUMKM KoedilieHTamu

113. dndbepeHuianbHe piBHAHHA y’2 + y2 = 0 mae gincHux po3B'aAskiB:

a. besniv
©. XopgHoro
B. YoTtumpu
r. OguH

114. IHTerpanbHi KpMBi SKOro andepeHLuianbHOro piBHAHHS OTPUMYIOTLCS 3 Oyab-SKOi OQHIET 3 HUX
3cyBom B3a0BX oci Ox:

a. y = f(z)
6.y = f(y)
5.y = £ (%)
ry +p(r)y = q(z)

115. HeobxigHa i focTaTHs ymoBa Toro, wo pisHsHHs P(z, y)dx = Q(x,y)dy € piBHSIHHAM y NOBHUX
ovdbepeHuianax:

orP _ 0Q
Oy oz
or _ _0Q
oy — Oz
or _ _ 9Q
B =
oz dy
or _ 9Q
Oz Oy

116. SAky 3aMiHy BUKOPUCTOBYIOTb OS5 3MEHLUEHHS NOpsaaKy AvdepeHLuianbHOro piBHAHHS BUrNAay
F(z,y,y") =0:

a. y' =2(y)
6. ¥ = yz(z)
B. ¥ = z(x)
r oy = z(z)

117. 3aranbHUM po3B'si3koM piBHsHHS Y = cos 3z + e** ¢:

a. y=—cosdz +e* +C

6. y= —%cos3:1:—|—e2“‘" +C

B. Yy = —% cos 3z + %62” +C

r. Cepen HaBefeHMX BapiaHTiB HEMae NpaBWIIbHOI BiAMOBIAi

118. Axe 3 gudepeHuianbHUX PiBHAHb HE € OAHOPIOHUM:

a. (zy — y?)dz — (2% — 2zy)dy = 0
zy—y*
z24+2zy

6. y =



B. zy =y +1
rxy =y+x

119. ke 3 gudepeHuianbHNX PiBHAHb HE € PIBHSAHHAM 3 BiAOKPEMMAOBAHNUMMW 3MIHHUMMU:

a. %" Vdz + \/yzdy = 0

6. z(y + 1)dz — (z* + 1)dy = 0
B. i + 2’y = /2y

r 2/ = 10"

120. MeTtoaom BapiaLjii 40BiNbHMX CTanMx po3B'a3ok pisHaHHA " — ¢y — 6y = xe® noTpibHo WwykaTn B
BUrNAA;:

a. y = Cy(z)e’® + Cy(z)e "

6. y = C1(z)e3* + Cy(z)e >

B. y = e 2(Ci(z) + zCa(z))

ry=Ci(x)e 3 + Cy(z)e*®
121. SIKWo Y1 i Y2 - 4BA NiHINHO HE3aNEeXHUX PO3B'A3KM AndepeHLianbHoro pisHaHHA ¥ + a1 (x)y’ +
az(z)y = 0, To 3aranbHUM PO3B'ASKOM LIbOrO PIBHAHHS €:

a. y = C1e%" + Coe®?®

6.y =119

B. ¥y = Ciy1 + Oy
ry=Ci(yr +y2)+ Co

122. OudbepeHuianbHe piBHAHHA y(”) + aly(”_l) + ...+ agy = f(w) Ha3NBAaETbLCA:

a. HeniHinHum n-ro nopagky

6. JliHinHUM ogHOPIAHMM T1-TO NOPSIAKY
B. JIiHIMHMM HeoQHOPIAHWM T-rO NOPSAKY
r. PiBHsHHAM Ennepa

123. Aka cuctema niHinHMX gndepeHuianbHMX PiBHSAHbL € OOHOPIAHOM):

' =3z + 6y — 1,

Yy =2z+y
5 ' =+ 4¢,
"]l ¥ =5z — 5y
. z' = 2z + 3y,
"l ¥ =bx—Ty
i ' =2z + 3y + €,
"l ¥ =5x—Ty

124. 3HanTu HaginHum iHTepBan 3 HaginHicTio 0,95 Ana maTemMaTMyYHOro crnogiBaHHs HOpMarlbHOro
posnoginy, AKWwo Bubipka MicTUTe 100 3Ha4YeHb, TOYKOBOIO OLLIHKO MaTemaTu4Horo cnogisaHHs € 1, 5, a
aucnepcisa Lboro posnoainy AOpiBHIOE 4.

a. (1,11;1,89)

6. (1,51;1,49)
B. (0,72;2,28)



r. (1,42;1,58)

125. 3HanTu HaginHum iHTepBan 3 HaginHicTio 0,95 ana aucnepcii HopManbHOro Po3noAiny, SKLO
BUBIpKOBE cepeHbOKBaApaTUYHe BiaxuneHHs gopisHioe 1, 5, 06'em BuGipku - 21.

a. (1,43;4,15)
6. (0,92;3,28)
5. (0,88;3,13)
r. (1,32;4,69)

126. 3HanTK HE3MILLIEHY OLHKY AMCnepCii reHepanbHOI CYKYNHOCTI, AKLO BUbipka MicTUTb 50 3Ha4eHb,
cyma BubipkoBMX 3Ha4YeHb aopisHioe 10, a cyma ix kBagparis - 84.

a. 1,37
6. 1,47
B. 1,57
r. 1,67

127. Bu3HauNTV TUN PIBHAHHA APYrOro NOPAAKY Uz + 4Uzy — Suyy = 0

a. rinep6onivyHnii
6. napabonivyHun
B. eninTU4HUI
I. eprogndHunn

128. BU3HaUNTV TUN PIBHSHHA APYroro NOpAAKY Uz, — 24uzy + 10Uy, = 0

a. rinepbonivyHni
6. napabonivyHun
B. €ninTU4YHUI
I. eprogndHun

129. BM3HauNTV TMN PIBHAHHA APYrOro NOPAAKY Uz, + 8Uzy + 16Uy, = 0

a. napabonivyHun
6. rinep6onivyHun
B. €ninTU4YHUI
I. eproaudHnn

130. Bu3HaunTV TMN PIBHAHHA APYroro NOpPAAKY Uz, — 12uzy + 36wy, = 0

a. napabonivyHun
6. rinep6oniyHn
B. eninTUYHUN
I. eprogudHuin

131. BM3HauNTV TUN PIBHAHHSA APYrOro NOPAAKY Uzy + 8Uzy + 17Uy, = 0

a. eninTuyHUn
6. rinepboniyHn
B. napaboniyHun
I. eprogu4Huin

132. BM3HaUNTV TUN PIBHAHHSA APYrOro NOPAAKY Uzy — 6Uzy + 10Uy, = 0



a. eninTuyHun
6. rinep6onivyHun
B. napaboniyHun
I. eproguyHuin

133. PIBHSAHHS QUgy + 2bUgy + cuyy + f(2, Y, U, Uy, uy) = 0 BigHOCUTLCS A0 NapaGoniyHoOro Tuny,
skwo (D = b2 — ac)

a. D=0
6. D >0
B. D <O
rD=1

134. PIBHSAHHS QUgy + 2bUgy + cuyy + f(2, Y, 4, Uz, uy) = 0 BigHOCUTLCS [0 rinepGoniuHoro Ty,
akwo (D = b? — ac)

a.D >0
6. D=0
B. D <0
rD=1

135. PiBHSHHA AUy, + 2bu$y + cuyy + f(a:, Y, U, Ug, uy) = (0 BigHOCMTbCA OO0 eninTUYHOro TUMy,
akwo (D = b* — ac)

a. D <0
6. D >0
B. D=0
rD=1

136. PiBHSHHSA AUz, + 2bUgy + CUyy + f(:c, Y, U, Ug, uy) = () He BigHOCWTbCS 10 NapaboniyHoro
uny, sikwo (D = b* — ac)

a D+#0
6. D >0
B. D <O
rD=1

137. Cymoto ABOX BMNAOKOBUX NOAIN € Noais, sika nonsdrae B TOMY, LLO:

a. Bigbynuca obuasi noaii

6. Bigbynacs Tinbku ogHa 3 ABOX NOAIN
B. Bigbynacsi xouya 6 ogHa 3 ABOX nogin
I. He Bigbynaca ogHa 3 nogin

138. [JobyTkom OBOX BMMAAKOBUX MOAiM € Nogis, Aka nonsrae B TOMY, LO:

a. Bigbynucsa obuasi noaii

6. Bigbynacs Tinbku ogHa 3 ABOX NOAIN
B. Bigbynacsi xouya 6 ogHa 3 ABOX nogin
I. He Bigbynaca ogHa 3 nogin

139. lMpoTunexHow oo cyMmn OBOX NOAIN € NOAis, sika nonsirae B TOMY, LLO:



a. He Bigbynacsa xova 6 ogHa i3 nogin
6. He BigOynucs obuagi nogii

B. OAHa nogisi Bigbynacs, a iHwa Hi

r. Bigbynacsa xo4ya 6 ogHa i3 nogin

140. TNpoTunexHoto Ao JobyTKy ABOX NOAin € Nogis, Aka nonsrae B TOMy, LO:

a. Bigbynacsa xo4a 6 ogHa i3 nogin
6. He BigOynucs obuagi nogii

B. OAHa nogis Bigbynacs, a iHwa Hi
r. He Biabynacs xo4a 6 ogHa i3 nogin

141. WmosipHicTb cymu asox noginn A i B obuncrnioeTbes 3a hopMyroro:

a. P(A+ B) = P(A) + P(B)

6. P(A+ B) = P(A) + P(B) — P(A- B)
8. P(A+ B) = P(A) + P(B) + P(A- B)
r P(A+ B)=P(A)+ P(B) + P(A-B)

142. MOBIpHiCTb 40BYTKY HECYMICHWUX NOAiN AOPIBHIOE:

a. gobyTKy MMOBIpHOCTEN LMX nogin
6. cymi nmoBipHOCTEN LMX Noain

B. Hymno

r. OAvHWL

143. MHOXWHa TOYOK Ha nnoLmHi obmexeHa nivismn: y = 0,y = 2,y =  — 1, * = 0. SHangits
nnocky mipy Jlebera uiei MHOXWHU:

ne oo
o o

2z,x € Q,
322,z ¢ Q,

144. OBuncnitb iHTerpan NeGera no siapisky [0; 2] ans dyHkuii f(x)

a. 4
6. 8
B. 12
I. Takui iHTerpan He icHye

145. 3 HACTYNHMX YOTMPLOX TBEPAYKEHb NMPO KAHTOPOBY MHOXMWHY BUGEpPITb NpaBuIbHE:

a. BCi TOYKM KAHTOPOBOI MHOXMWHM - i301bOBaHi

6. KaHTOpOBa MHOXMHA - Bigkputa

B. KaHTOpPOBa MHOXWHa - He3niYeHHa

r. niHinHa mipa Jlebera KaHTOPOBOT MHOXMHM OOPIBHIOE 1

146. PyHKuia f(x) BU3HAYEHa Ha BUMIPHIN MHOXUHI A. 3 HACTYMHNX YOTUPLOX TBEPIKEHb BUGEPITH Te,
3 KOTPOTO He BUMMMBAE BUMIPHICTb f Ha Wil MHOXWHI:

a. mHoxunm {x € A | f(z) = ¢} BumipHi npn koxHomy ¢ € R



6. mHoxuhm {z € A | f(
B. mHoxuhn {z € A | f(
r. mHoxuun {x € A | f(z) > ¢} sumipHi npu koxHomy ¢ € R

x) > c} BuMipHi npu koxkHomy ¢ € R
:L') < c} BUMIpHI Npu koxHoMy ¢ € R

147. Akwo MHOoXUHKM A, n = 1,2, ..., BigKpwuTi, TO cCepen HacTynHWUX TBepAXKEHb HENPaBUIbHUM €
TBEPOKEHHS:

a. U -, A, - BinkpuTa MHOXUHA
6. Ui:l A,, - BigKpuTa MHOXVHA
B. (), Ay - BikpUTa MHOXMHA
r ﬂzzl A, - BigKpUTa MHOXMHA

148. ObOMexeHy 3MiHy Ha 3agaHOMy BiOpi3Ky Mae KOXHa:

a. obmexeHa (yHKLUis
6. HenepepBHa yHKLiNA
B. MOHOTOHHa PyHKLUis
I. BUMipHa pyHKLUIA

149. [Ons iHTerpana PimMaHa HexapaKkTepHUM € aHanor Takoi BnacTuBOCTi iHTerpana Jlebera:

a. iHTerpan cymu ABOX (OYHKLUi AOPIBHIOE CyMi iHTerpanis Lnx dyHKLiN

6. cTanu MHOXHWK MOXHa BMHOCUTW 3a 3HaK iHTerpana

B. iHTerpan HeBig’ €MHOT PYHKLIT TEX HEBIQ EMHUN

r. skwo f(x) sumipHa i | f(z)] - inTerposana dyHkuis, To f () - Takox iHTerposaHa dyHKuis

150. BractvsicTb Mipu L, SiKa nonsirae y Tomy, Wo i3 BkrodeHHs A C Uzozl A,, BUNN1BaE HEPIBHICTb
pw(A) <3270 u(Ay), HasmsaeTbes

a. aguTMBHICTIO Mipu

6. 3niYeHHOK aAUTUBHICTIO MipK
B. NiBagUTUBHICTIO Mipn

I. HenepepBHICTIO Mipn

151. v/ —16 Ha MHOXMHi KOMMMNEKCHUX YMCEN NPUIAMAE 3HAYEHHS!

a. V24iv2, V2 —iv2, —vV2+iv2 —vV2 - V2
6. 2¢, —21

B. —2,2,2t,—21

I. He iCHye

o0
152. 3HauTu pagiyc 36ixHocTi pagy > g—iz”

n=0

nE oo
80(’0@“—\

153. Po3BuHYyTU B psg JlopaHa B npokonoToMy okonli Toukn 2 = 0 doyHKLUjito cos z_12 —1

a. 21 (57:)1!?;"




o
NgE

2]471
. @)l
n

+ Z |Z4n
1
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B.
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onlz2n
1

n

o0
154. Bigomo, wo pagiyc 36ikHocTi pagy Y . a,2" popisHioe R. LWo moxHa ckasatv npo pagiyc R’
n=0

(e}
36ixHoCTi pagy > nap(z — 1)"

n=0

a. RR <R
6. E <R <R
B. R =R
r R >R

155. BcTaHOBWTM BIiMNOBIAHICTb (2 = & + 1Y)

1) e%;

2)In z;

3) cos 2.

a)ln|z| +iargz;

b) e”+e ”.

c)e (cos T +isiny)
a. 1-c, 2-a, 3-b
0. 1-c, 2-b, 3-a
B. 1-b, 2-c, 3-b
r. 1-a, 2-b, 3-c

156. InTerpan Big dyHKUii komnnekcHoi amiHHoi f(2) = u(z,y) + iv(z, y) B3posx kpusoi L

[OPIBHIOE:
a. [udz —vdy +i [vdz + udy
6. qudx + vdy + iLfvdm + udy
B. j'udx +vdy—|—ijvdx — udy
r. fLudac —vdy +1 vada: — udy
L L

157. BcTtaHOBUTM BiANOBIAHICTb:




2n+1

c) X (_1)n(2zn+1)!

a. 1-a, 2-c, 3-b
6. 1-a, 2-b, 3-a
B. 1-c, 2-a, 3-b
r. 1-b, 2-c, 3-a

158. BctaHoBMTM BigNOBIAHICTb MiXK NepiognYHNMM OYHKLISIMW KOMMAEKCHOI 3MIHHOI | X nepiogamu:

1) e%;

2) sin z;

3) tgz

a) 2m
)™
)

O

c 271'2

a. 1-c, 2-a, 3-b
0. 1-c, 2-b, 3-a
B. 1-a, 2-c, 3-b
r. 1-b, 2-c, 3-a

159. DyHKUia w = f(z) Oyne aHaniTMYHO B AesKin obnacTi, AKLWO B Ui obnacTi BoHa:

a. Mae HenepepBHY MOXiaHyY
6. HenepepBHa

B. obmMexeHa

I. rapMOHiYHa

160. ®yHkuis u(x,y) HA3MBAETLCS rAPMOHIYHOI0, SKLLO

2 2
a. 34+ 9% =0

8921:2 8%/
6. %—% =0
B. %Jraiay:
r. 2+8x6y_0

161. TliBHiYHMI Nontoc Ha cdepi Npu cTepeorpadivHii NpoekLii € obpasom:

a. HecKiHYeHHO BigJaneHoi ToOYKK

6. noyatky BigJiky

B. TOukM 2 = 5 — 41

r. Byab-akol Touku BUmMsAaYy 2 = cos ¢ +isinp, 0 < ¢ < 27

162. z = |z]e* e

a. nokasHuKoBa hopma KOMMEKCHOMo yncna

6. anrebpaiyHa doopMa KOMMIEKCHOro Yncna

B. TPUroHoOMeTpu4yHa chopma KOMMIIEKCHOIO Ymcna
r. popma, WO BMMarae gogaTkoBUX NEPETBOPEHDL

163. pu MHOXEHHI KOMMNNEKCHMUX YMCen Yy NOKa3HUKOBIN opMi: 1) apryMeHT! MHOXaTbCs; 2) Mogyni
MHOXaTbC4; 3) apryMeHTu AoAaTbes; 4) Moayni AoAalTbes. 13 HaBegeHUX TBePOKEHb BIpHUMUA €:



a. 2i3
6. 1i4
B. 1i2
r.3i4

164. Jlnwok doyHKLiT f (z) BiJHOCHO YCYBHOi 0COBNMBOI TOYKM AOPIBHIOE:

a. 0
6. 271
B. lim f(2)

zZ—20

L o= lim f(2)

2mi zZ—20

165. Ymosu Kowi-Pimana ans cpyrkuii f(z) = u(z,y) + iv(zx, y) mawoTts Bua:

a Ju_ v ou_ &
*9r  Oy’dy Oz
6. du_ _dv du_ v
T Oz Oy’ Oy oz

g, Ou _ 0 Ou _ v
*9r Oz’ dy = Oy
Ou __ Qv Ou __ v

M Or T dyrdy T ox
166. 2z € nontocom dyHkuUii f(z), akwo pag JlopaHa yHKuUiT B Okoni Lieil TOYKK:

a. MICTUTb CKiIHYEHHY KifbKICTb YreHIB 3 Bid'€MHMMW NOKa3HMKaMu 2 — 2
6. MICTWUTb CKiIHYEHHY KINbKICTb YNEHIiB 3 4OA4aTHUMM NOKa3HUKaMn z — 2
B. HE MICTUTb NPaBUIbHOT YaCTUHN

I. MICTUTb HECKIHYEHHY KiNbKICTb YNeHIB 3 Bid'€MHUMW NOKa3HUKaMu 2 — 2y

167. TpocTip ¢y € NigNPOCTOpPOM NPOCTOPY

A
6. {5
B. fl

r. Coo

O}

168. PiBHAHHS Uz, + 2bu$y + cuyy + f(:c, Y, U, Uy, uy) = ( He BigHOCKTLCS [0 rinepGonivyHOro
uny, sikwo (D = b* — ac)

a. D<O0
6. D >0
B. D <O
rD=0

169. PiBHAHHSA AUz, + 2bUgy + Clyy + f(x, Y, U, Ug, uy) = 0 He BiZHOCWTbLCS [0 €niNTUYHOTO TUNY,
akwo (D = b? — ac)

a.D>0
6. D >0
B. D <O
rD=0

170. PiBHSHHS Ugzy + f(2, Y, u, Uz, uy) =0¢€



a. ApPYrot KaHOHIYHOK POPMOID PiBHSAHB rinepbonivyHoro Tuny
6. NepLlo KAHOHIYHOI (POPMOID PiBHSAHB rinepboniyHOro TNy
B. KaHOHiI4YHO hOPMOIO PiBHSAHBb NapabosnivyHoro Tmny
I. KQHOHIYHOI POPMOIO PIBHAHB ENINTUYHOrO TUNY

171. PiBHAHHS Uzy + f(2,Y, U, Uz, uy) = 0€

a. KaHOHIYHOK POPMOIO PiBHSAHB NapaboniyHoro Tuny

6. NepLlo KAaHOHIYHOI POPMOIO PiBHSAHB rinepbonivyHoOro Tuny
B. APYrot KaHOHIYHOK POPMOIO PiBHSIHL rinepGoniyHoro Tmuny
I. KAHOHIYHOI HOPMOIO PIBHAHB ENINTUYHOro TUNY

172. PiBHSHHS Ugzy + Uyy + f(2, Y, U, Uy, uy) = 0€

a. KaHOHIYHOK (POPMOIO PiIBHAHL €NiNTUYHOro TUMy

0. nepLUOO KaHOHIYHOK hOPMOID PiBHSAHB rinepbonivyHoro Tuny
B. LPYrot KaHOHIYHOK POPMOLO PiBHSIHL rinepboniyHoro Tmuny
I. KaHOHIYHOI POPMOIO PiBHAHBL NapabonivyHOro TMny

173. PiBHAHHA Ugy — Uyy + f(z,y,u, ug, Uy) =0e

a. MNepLlo KAaHOHIYHOI POPMOIO PiBHSIHB rinepboniYHOro TMny
6. Opyrow KaHOHIYHO POPMOID PiBHSAHBL rinepboniyHoro Tuny

B. KaHOHIYHOI (hOPMOI0 PiBHAHb NapaborivyHoro Tuny
I. KAHOHIYHOI POPMOIO PIBHAHB ENINTUYHOro TUNY

2

174. PiBHAHHSA 3 YACTUHHUMMW NOXIGHUMU L Ugy + 4xyumy + 3y2uyy = 0 3BoauTbLCHA OO Takoi

KaHOHI4YHOI bopmm

a. Upgq + f(p7 q,v, vp,vq) =0
6. Upp + Vg + f(D,q,v,0p,v4) =0
B. Upp + f(D,q,v,0p,v,) =0
r. qu + f(p7Q7vvvp7vq) = 0

175. PiBHSHHSA 3 YACTUHHUMM NOXiAHUMUN y2um — 2:I:yuwy — 3zzuyy = 0 3BoauTbCA O0 Takoi
KaHOHIYHOI chopmu

a. vy + f(p,q,v,0p,v,) =0
6. Upp + Vg + f(P,q,v,vp,v,) =0
B. Upp + f(P,q,v,vp,v,) =0
L Vgq + f(Pyq,v,vp,05) =0

176. PiBHSHHA 3 YaCTUHHUMM NOXIAHUMMN 12U, + STYULy — 17y2uyy = 0 3BoaMTLCA [0 Takoi
KaHOHI4YHOI bopmm

Upq + f(pa q,, vpva) =0
Upp + Vgq + f(p7 q,7, Upvvq) =0
vpp + f(Py g, 0, 0p,v9) =0
vgq + f(P, 45 v, vp,v) = 0

@ oo

-

177. PiBHAHHSA 3 YAaCTUHHMMMW NOXiOHUMMN :c2um + 4$yumy + 4y2uyy = 0 3BoauTbCH OO Takoi
KaHOHI4YHOI dhopmMu



a. vy + f(p,q,v,0p,v5) =0
6. Vpp — Vgq + f(P,q,v,0p,vy) =0
B. Upp + Uqq + f(pv q, vvvpavq) =0
. Upgq + f(p7 Q7U7Up7vq) =0

178. PiBHAHHSA 3 YAaCTUHHUMK NOXigHUMU yzum — 6zYULy + 9:1:2uyy = () 3BogMTLCS 00 TaKol
KaHOHI4YHOI hopmm

]

. UPP + f(p7q7v7vP’UQ) =0

6. Vpp — Vgq + f(pa q,v, vpavq) =0

. Upp + Vg + f(Pyq,v,p,v5) =0
qu + f(p7 q’v7UP’UQ) = 0

L v v

179. Ak Burnag mae GiHomianbHUI gudepeHuian

a. 2™(a + bz™)? dx
6. (a+0b)"

B. z(a + bz")Pdx

r (z+a"zP)dz

180. B skomy BuMNaaKy BUKOPUCTOBYETLCS NepLua niacraHoBka Yebuiesa ans iHTerpana f ccm(a +

bx")P dz

a. AKWo p € uinum
0. AKWO 7 € uinum
B. AKLIO 1 € Uinum

r. SKWO mTH € Linum

181. B akomy BMnNagKy BMKOPUCTOBYETbLCA NepLua nigctaHoBka Ennepa ang iHterpana

[ R(z,Vaz? + bz + c) dz

a. akwoa >0
6. akwo b > 0
B. skwoc > 0
r. SIKLLO ax? + bx + ¢ mMae QiNcHi pisHi KOpeHi

182. lNpwn 9koMy 3HaAYEHHI T JOOYTOK A13G21A340 4, BXOANTb Y BUSHAYHUK YETBEPTOrO NOPAAKY?

np oo
o ann

183. lNpu 9koMy 3HaYeHHI T OOOYTOK G1202,A33G41 BXOOUTb Y BU3HAYHUK YETBEPTOrO NOPSAKY?

m o

.2
1

.3
4

—

184. Axun 3 HaBegeHNx JOOYTKIB BXOAMTb Y BUHAYHMK YETBEPTOIO NOPSAKY?



a. (13022031044
6. aizaz3as2aq
B. (130230431042
r. 1122031043

185. Akui 3 HaBedeHUX Hx4e AOOYTKIB BXOAUTb Y BUSHAYHMK YETBEPTOrO NOpAaKY?

a. 013021032044
6. ai2ag3az2aq
B. 1130220A31042
r. 411022031043

186. OobyTkn a12a93G31 | A11A23G32 BXOOAATb Y BU3HAYHUK TPETLOIO NOPSAKY i3 3HaKamu BigNOBIgHO
.t
e
— i+

oW ooe

187. [obyTkn a13a922a3] | G13A21G32 BXOOATb Y BUSHAYHMK TPETLOrO NOPSAAKY i3 3HaKamMu BignoBigHO

a. +i+
6. +i—
B. —i-+
r —i—

188. BkaxiTb chopmyny BusHauHuka matpuui A(a;;), %, = 1,2 apyroro nopsiaky

a. det A = a11a922 — Q12021
6. det A = aj1a92 + aj2a9
B. det A = a11a12 — Q210922
r. det A= a11a21 — A12a929

189. Ckinbkn gogaHkiB BxoguTb B hOpMyINy BU3HAYHUKA MaTpULi TPETbOIo NOPSAKY (SKLLO BU3HAYHUK
BMPaXKeHWI TiNbKN Yepe3 eneMeHTn maTpuui):

7w o
© o r w

190. Hexan KinbKiCTb NapHMX NigCTaHOBOK N-Oro NOPSAAKY OOPIBHIOE YMCY P, @ HENAPHUX - g.
MopiBHaANTE YnCna pi q:

a.p>q
6. p<gq
B. p—=4(¢
I. BignoBigb 3anexuTb Big 4ncnan

191. Matpuua A mae posmipn 5 X 4. AKy 3 onepaljil HEMOXIIMBO BUKOHATMN?

a. TpaHcrioHysatn A
6. nepemHoxutn A va AT



B. nepemuoxutn AT Ha A
r. nepemHoxmtn A Ha A

192. MaTpuuto moxHa gogaTtu 40 TPaHCMOHOBAHOI A0 Hel, SKLO BOHA €

a. [O0BiNbHOW

0. TiNbku MaTpuULE-CTOBMNLEM
B. TiNbKM MaTpULE-PSAKOM

I. TiNbKM KBagpaTHOH

193. MaTpuuto MOXXHa NEPEMHOXMTU Ha TPAHCNOHOBAHY A0 Hel, SKLO BOHA €

a. TiNbKW giaroHanbHo
0. TiNbKu KBagpaTHOO
B. AOBINbHOK

I. TiNbKM MaTpuLElo CTOBMLEM

194. AKWO BCi enemMeHTn BU3Ha4YHMKa TPETbOro NOPSAKY AOPIBHIOKTL YUCHY 111, TO TaKU BU3HAYHUK
AopiBHIOBaTUME

a. m?
9

0. m
B. M

0
195. AKWO BM3HAYHUK MATpULi MICTUTb 4Ba OQHAKOBI PSAKM TO BiH

a. KpaTHWI po3Mipy MaTpuui
6. € napHMM 4ncrnom

B. € AodaTHiM Yncnom

r. popiexioe 0

196. AKLWO BU3HAYHUK MATPUL MICTUTb ABa NPONOPLNHI CTOBNL TO BiH

a. KpaTHWI po3Mipy MaTpuui
6. € napHMM 4Mcnom

B. € JOA4aTHIM YMCriom

r. nopisHioe 0

197. AKWO y BU3HAYHMKY MaTpuLi OONH PSAOK € CYMOIO BCiX iHLUMX TO BiH

a. KpaTHuWI po3Mipy MaTpuui
0. € Big'eMHUM 4Yuncrom

B. € OoAdaTHIM 4ymMcrom

r. popisHioe 0

198. AKWO y BU3HAYHMKY MaTPULi OANH PAOOK € Pi3HMLE OBOX iHLIMX TO BiH

a. KpaTHWIA po3Mipy MaTpuui
0. € BiA'€MHUM YMcriom

B. € JOAaTHIM YnCriom

r. popisHtoe 0

199. Metogom MNayca moxHa 3HanTH po3B'dA30K



a. TiNbKW MiHINHOT CMCTEMU PiBHSHb, B SKIN KifbKiCTb HEBIAOMUX JOPIBHIOE KiNbKOCTI PIBHAHD i
det A #0

©. AOBINbHOI NiHINHOT CUCTEMU PIBHSHb

B. TiNbKM MiHIMHOT CUCTEMMW PIBHAHb, B SKIM KiNbKICTb HEBIAOMMX OOPIBHIOE KiNbKOCTI PiBHAHD
I. TiNbKW NiHINHOT OOHOPIAHOT CUCTEMI PIBHSHb

200. [Bi maTpuui MOXXHa gogaTtu, SKLWO BOHM

a. HeBUPOOXKeHi

0. kBagparHi

B. OZIHAKOBOro PO3Mipy
I. AiaroHanbHi

201. Cuctema niHiMHUX PIBHSAHb CYMIiCHA, SIKLLIO paHr 1i po3LIMpPeHOol MaTpuuli

a. piBHMM paHry matpuLi koediuieHTiB

6. Ginbwwi 3a paHr maTpuui KoedilieHTiB
B. MEHLUMI Bif paHry matpuui koedilieHTis
I. PIBHUM KiNbKOCTiI HEBIOOMMX

202. CymicHa cucTtema niHIMHNX PiBHAHb BU3HAYeHa, AKLWO paHr il po3LnpeHoi MaTpuLi

a. piBHWK KiNbKOCTI HEBIZOMMX

0. piBHMI paHry maTpuLi koedilieHTiB

B. OinbLUMiA 3a paHr maTpuLi koedilieHTiB
I. MEHLUMI Big paHry matpuui koediuieHTis

203. Metogom Kpamepa MoXHa 3HanuTK PO3B'A30K

a. NiHIMHOT CMCTEMM PIBHAHb, B SKIM KiMNbKICTb HEBIAOMMX AOPIBHIOE KiNLKOCTI PiBHAHD | BU3HAYHUK
MaTpuui koedilieHTiB BiAMIHHWI Big HyNS

6. [OBINBLHOI NiHIMHOT CUCTEMMW PIBHSAHB

B. JiHIMHOI CUCTEMM PiBHSIHb, B SIKil KiNbKICTb HEBIAOMMX OOPIBHIOE KiNTbKOCTI PiBHSIHb

I. NiHIMHOI OQHOPIAHOT CUCTEMM PIBHAHb

204. MaTpu4yHMM METOLOM MOXHA 3HANTWN PO3B'A30K

a. NiHINHOT CUCTEMW PiBHSHb, B SKil KiflbKiCTb HEBIAOMMX OOPIBHIOE KiNbKOCTI PiBHSHb i BUSHAYHUK
MaTpuLi koedilieHTiB BioMIHHUI Big HyNs

©. AOBINbHOI NiHINHOT CUCTEMU PIBHSHb

B. MNiHIMHOI CUCTEMM PiBHSAHDb, B AKii KiINbKICTb HEBIJOMUX AOPIBHIOE KiNbKOCTI PIBHAHb

I. NiHINHOI OAHOPIAHOT CUCTEMM PIBHSAHDb

205. Akwo cuctemy niHiHKMX piBHAHb MOXXHa Po3B'a3aTn Metogom Kpamepa, To 1l MOXXHa po3B'asaTu

a. Metogom [layca Ta MaTpu4yHUM METOO0M

6. metogom ayca, ane He 3aBXanM MaTpUYHUM METOOOM
B. MaTPMYHUM METOOOM, arne He 3aBxau MeTodom [ayca
I. Tinbku metogom Kpamepa

206. MaTpuuto MoXXHa MOMHOXMWTU Ha YNCIO, AKLLO BOHA €

a. TiNbKW KBagpaTHOK
0. OOBINbHOIO



207.

208.

209.

210.

211.

212.

213.

214.

B. TiNbKN MaTpuLE-CTOBMNLEM
I. TiNbKN MaTpULEO-PSIAKOM

CucTtema niHiiHMX pPiBHSIHb HA3MBAETLCA OQHOPIAHOD, SKLLO

a. BOHa He Ma€e XXO4HOro po3B's3Ky

6. BOHa Mae €QVHUIN PO3B'sI30K

B. BOHa Mae BinbLue HiXX OOUH PO3B'A30K
I. BCi BiflbHi YNeHN JOPIBHIOIOTb HYIO

AK 3MIHUTBLCA BU3HAYHUK MaTPULi, SKLWO B HbOMY NMOMIHSTY ABa PSAKM MiCLUSMN?

a. He 3MiHUTbLCS

0. 3MIHUTb TiNbKN 3HaK

B. [OPIiBHIOBATMME HYIO
r. 30iNbWMTLCA B ABa pasu

AK 3MIHUTBLCS BU3HAYHUK MaTpULi, SKLWO 1T TPaHCNOHYyBaTH?

a. He 3MiHUTbLCS

0. 3MIHUTb TiNbKN 3HaK

B. [OPIiBHIOBATMME HYIO
r. 30iNbWMTLCA B ABa pasu

BusHayHuK kBagpaTHOI MaTpuLi OPIBHIOE HYNIO, AKLLO

a. BCi eneMeHTn 4edaKoro psaaka piBHi Hymo

6. BCi giaroHanbHi enemMeHTn MaTpuLi PiBHI HymO

B. KiNbKiCTb €neMeHTIB, siki piBHi Hynto Ginblua 3a nopsagoK MaTpuui
I. KiNbKiCTb €NeMeHTIB, SKi PiBHI HYMN0 JOPIBHIOE NOPAAKY MaTpuLi

O6uMCnuTM f \/:%W:

a. Injz+va?2 +a?| +C
6. arctan T + C
B. arcsin? + C
r. arccos? + C

dz .
cos’x "

a. tanx + C
6. —tanx + C
B. —cot+C
_+C

sin’z

O6uncrntn [ exp(3z + 1)dz:

Obuncnutn

-

a. sexp(3z+1)+C
6. 3exp(3z+1)+C
B. exp(3z + 1)+ C

r. exp(3z) + C

O6uncnutn f d?‘"” dx:



w O\ Q
|8,
“+
Q

%
_|_
Q
_|_
Q

215. O6‘-IVICJ'IVITVIf A

z2+-a?
a. é arctan % +C
6. arctan % +C
B. — arctan % +C
r. arcsin% +C+C

216. TpocrTip ¢ € nignpocTopom NpocTopy

a. Ly
6. £y
B. fl

r. Co

217. ®akTop-npocTip NPOCTOPY € NO NiANPOCTOPY Cy i30MOPCOHMI 40 NPOCTOPY

a. R
0. c

B. ¢

r.€1

218. banaxiB npocrTip - ue

a. NOBHWU HOPMOBaHUI NPOCTIP
0. MOBHMM METPUYHUIN NPOCTIP
B. MOBHWI eBKMiiB NPOCTIp

r. cenapabenbHMn HOPMOBaHMI NPOCTIp

219. EBknigiB NpocCTip - Le NiHiHWI NpoCTip, Ha KoMy 3a4aHo

a. ckansipHum gobyToK
6. MeTpuky

B. TOMONOrit0

r. Mipy

220. TinbbepTiB NpocTip - ue

a. NoBHWIA eBKIiiB NPOCTIp

©. MOBHM HOPMOBaHMI NPOCTIp

B. MOBHWUN METPUYHUI NPOCTIP

r. cenapabenbHMn HOPMOBaHMI NPOCTIp

221. KoxHa HopMa Ha fiHiMHOMY NpOCTOpi NOPOAXKYE

a. MeTpUKy

6. mipy

B. iHBOMMOL,tO
r. i3omeTpito



222.

223.

224.

225.

226.

227.

228.

229.

Mpocrip L1[a, b He €

a. rinbbepToBnM
6. GaHaxoBUM

B. HOPMOBaHWUM

I. NiHINHUM

Hopma sekropa (1,1/2,...,1/2",...) y npoctopi {1 popisHioe

1
2

4/3
/87

oo

—

Hopma sekropa (1,1/2,...,1/2",...) y npoctopi {2 popisHioe

1
2

4/3
- /8/7

oo

—

Hopma sekropa (1,1/2,...,1/2",...) y npoctopi £3 popisHioe

1
2

4/3
/87

oo

—

Hopma sekTopa (1,1/2,...,1/2" ...) y npoctopi £y, OOpiBHIOE

1
2
V4/3
/87

oo

-

Hopma enementa x(t) = sin(t) y npoctopi L1 [0, 7] gopieHioe

0Tm o
W N =

/2

Hopma enementa x(t) = sin(t) y npoctopi L2 [0, 7] gopieHioe

7B o
SO e

/2

Hopma enementa x(t) = sin(t) y npoctopi L [0, 7] nopisHioe

oo
W N =



230.

231.

232.

233.

234.

4f(

235.

236.

Loy/m/2
Akwo f”(z) > 0 Ha intepsani (a, b), To rpadik dyHkuii y = f(z) Ha ubomy iHTepsani

a. ONyKnuin BHU3
6. onyknui Bropy
B. Mae neperuH

I. Mae MakCUMym

Axkwo f'(z) > 0 Ha intepsani (a, b), To rpadik dyHkuii y = f(z) Ha ubomy iHTepBani

a. MOHOTOHHO 3pocTae
6. onyknui BHM3

B. ONYyKMuin Bropy

I. MOHOTOHHO crajgae

Akwo f'(z) < 0 Ha intepsani (a, b), To rpadik dyHkuii y = f(z) Ha ubomy iHTepBani

a. MOHOTOHHO cragae
6. onyknuin BHU3
B. OMyKNuin Bropy
I. MOHOTOHHO 3pOCTae

. . . . Adzx
3a [0noMorot AKOT 3aMiHM MOXXHa 3HaNTK iHTerpan f (o) var® b e
a — =1t
6. \/aa:2+bzc+c— vazx +t
B. W t

re—a=t

oyHkuis F'(z) e nepsicHoto ans doyHkuii f (). BrkaxiTs, ska 3 QyHKLU € NepsicHo ans

—4zx)

—F(—4z)+ C
—4F(—4z)+ C

AF(—4z) + C
—1F(—4z)+C

JU(z dV(az) =

a. U(z)V(z) — [V(z)dU(z)
6. —U( ) (z) — [V (z)dU(z)
B. U(z)V(z) + [V (z)dU(z)

r U(z)V ()

oo

-

3HanTK NoxigHy Big HESIBHO 3adaHoi pyHKLUiT x2 + y2 =1

!

a _Q
Y
6.

L e

~

+1

w
H"@@m@m

_,
<
I



237.

238.

239.

240.

241.

242.

243.

244,

Akwo R(sinx, — cosx) = —R(sin z, cos ), To BUKOPUCTOBYETLCS MigCTAHOBKA

a. sinx =t

6. tgx =1t

B. ctgx =1

r.cosx =t

Akwo R(— sinz, cosxz) = —R(sin x, cos ), To BUKOPUCTOBYETLCS NigCTAHOBKA

a. cosx =t
6. sinx =t
B. tg5 =1
rctger=t

Akwo R(—sinz, — cosx) = R(sinz, cos ), TO BUKOPUCTOBYETLCS MiACTAHOBKA

a. tgr =1t
6. sinx =t
T __
rrcose =t
2
: -9,
OB4uncnnTn rpaHunLLo xlgg) o
a. —6
6. 0
B. 6
r—3
OGumcnnTu rpanuuo lim —22—:
70 sin bz
2
a. 5
6. 2
B. 55
g
arctg2a:

lim :
OBuncnnTK rpaHunLLo um ey

n® oo
I O ool

2
: z°—9 .
O6uncnnTn rpaHuLo wlgx_l?) 27133

a. 2
6. —2
B. 3
r.6

Aka 3 PyHKLiN € HenapHOo?



a.y=InT=

6. y =9 — x2
3 2

B-Y= mwiglc

r y:2COSZ

1
245. 3HanTu iHTerpan f rdz:

. —er +C
Le: +C
_ler 4 C
ser +C

I W)

—

246. 3anucatu y sBHOMY BUrnsai yHKLUito y, 3aaaHy pisHaHHaM 107 4 10Y = 10:

a. y=1g(10 —10%),—co < z < 1

6. y=1g(1l0 —z),—c0o <z <1

B. y =1g(10 — 10%),—c0o < x < —1

ry=1g(10 —10z),—co <z < 1
247. CknageHy dyHKUit0, 3agaHy piBHoCTAMKN Y = arctgu, u = \/5, v = lg x, 3anucatu y surnsay
O[HI€ET PiBHOCTI:

a. y = arctgy/Igz

6. y = arctg\/x

B. y = /arctg(lg x)
y = lg(arctg/z)

-

. (n42)°—(n=3)°
248. OBGUUCNIUTU FPaHNLLIO 1}1_{1010 (32 (n=3)7
15
a. 715
6. 5_?
B. 55
=3
. 4n+8n—1
249. O6umcrnTy rpaHnuo lim =720
n—oo
1
a. -3
. —8
B. 8
1
35
. n+3 n+2
250. O6umcnuTn rpaduuo lim %:
N 00 +7-3
9
a. 7
6. 7
B. 9
7
9
251. OBumcnutu rpaHuuo lim 23_‘;2,1:
n—oo



252. O6umcnutu rpaduuo lim
n—oo

253. OBumcnutu rpaHuuo lim
n—oo

254. OBumcnutu rpaHuuo lim

255.

256.

257.

258.

N N

" ® oW

I
[\VIEN

(n+10)*+(3n+1)* .
(n+6)3—(n+1)3 -
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ExkcnepnmeHT

a. MNpoCTip eneMeHTapHNX NoAin

6. MHOXMWH nogin, Wo BUKNIOYaOTb MNOSBY iHLWNX
B. BMNPOOYBaHHS Npu NEBHMX yMOBaX

r. iHWa BianoBiab

Hemoxnuea nopais -

a. Npuv NeBHMX yMOBaxX €KCNEePUMEHTY HEe HacTae Hikonm

6. MHOXWHa NOAIN, siKi HEMOXNNBO NepPeniunTH

B. HACTaHHS SIKOi BNMBAE Ha MMOBIPHICTb NOSBM iHLWOI nogii
r. iHWa BianoBiab

BiporigHa nogist -

a. 0DOB'A3KOBO HACTa€E NMpu NEBHUX YMOBaX EKCMEPUMEHTY
6. 3aincHoTbLCA BaraTokpaTHO NPY O4HAKOBMX YMOBaX

B. HacnigoK ekcnepumMeHTy

r. iHWa BianoBiab

Bunagkosa nopisa -

a. Mpu NeBHUX yMOBAaX eKCNEepPUMEHTY He HacTae Hikonu
6. BHacnigok ekcnepMMeHTy 00O0B'sI3KOBO HacTaHe
B. Mofid, sika y pe3ynbraTti eKCnepuMeHTy MoXe HacTati abo He HacTaTu



259.

260.

261.

262.

263.

264.

265.

266.

r. iHWa BignoBiab
MpocTip enemeHTapHNX Nogin -

a. MHOXWHa BCiX MOXIMMBUX Pe3yrnbTaTiB CTOXaCTUYHOIO EKCNEPUMEHTY
6. 34McrieHHa MHOXUWHa NOAIN B CTOXaCTUMHOMY eKCMepUMEHTI

B. MHOXWHa CYMiCHUX MOAiN B CTOXaCTUYHOMY EKCMEPUMEHTI

r. iHWa BignoBiab

Mopis - ue

a. MMOBIpHICHa 3aKOHOMIPHICTb EKCNEPUMEHTY
6. pesynbTaT CTOXaCTUYHOrO EKCNEePUMEHTY

B. KOMMSEKC YMOB CTOXaCTUYHOIO EKCNEPUMEHTY
r. iHWa BignoBiab

[No3HavyeHHs BMNaaKoBMX Nogin

a.
0. w
B. A,B,C,D,...
r.

iHWa BignoBiab
lMo3Ha4YeHHs NPOCTOpy enemMeHTPHUX nogin

a. ()
6. X
B. &
r. iHWa BianoBigb

MpoTtunexHi nogii

a. nogii, Siki HEMOXIMBO NepeniunTy

6. HecyMicCHI nogji, Lo yTBOPKOKTL NOBHY rpyny

B. NPV NEBHUX YMOBaX eKCNepuMEHTY He HacTae Hikonm
r. iHWa BianoBigb

CywmicHi nogii

a. nosiea ogHiel nogii BUKNoYae NosiBy iHLWNX

6. nogis, sika po3knagaeTbCa Ha eneMeHTapHi nogii

B. MOsIBA OOHI€I HE BUKITIOYAE MOXITMBOCTI NOSABU iHLLUX
r. iHWa BianoBiab

Mopisi, ska 060B'A3KOBO HACTa€E NPY NEBHMX YMOBAX €KCNEPUMEHTY

a. BiporigHa
0. HesanexHa
B. CKrnageHa
r. iHWa BianoBiab

LLlo BnacTnBo gns He3anexHux BunagkoBux nogin?

a. MalTb OHAKOBI MOXIMBOCTI NOSIBU
6. BHacnigok ekcnepuMeHTy ogHa 3 nogdin o60B'A3k0BO HacTaHe



267.

268.

269.

270.

271.

272.

273.

274.

B. MOsiBa OAHIEI HE BNNMBAE Ha MMOBIPHICTb NOSBY iHLLIOI
I. iHWa BianoBiab

Axi noaii NpMMHATO HasMBaTK PIBHOMOXNUBUMU

a. nosiea ofHiei Noaii BUKNOYaEe NosBY iHLWNX
0. MalTb 0O4HAKOBI MOXITMBOCTi NOSIBU

B. HECYMIiCHi
I. iHWa BianoBiab

Akunin 06'eKT B TEOpii MOBIPHOCTEN 3a3BMYail No3HavarTb Byksoto §27?

a. MpoCTip eneMeHTapHNX NoAin
6. MHOXMHa HECYMiCHUX nogin

B. NOBHa rpyna noAin
r. iHwWa Bignosiab

Akumn € HecymicHi Bunaakosi noaii A;, skwo > | P(4;) =172

a. BOHW He3anexHi B CyKynHOCTI

6. BUWHW yTBOPIOKOTb MOBHY rpyny NoAin

B. X Cyma yTBOpPIOE BECb NMPOCTIP eneMeHTapHMX NoAin
r. iHWa BianoBiab

MHOXMHa BCiX MOXIMBUX HACIIOKIB eKCNepuMEHTY - Lie

a. NnoBHa rpyna nogiv

6. npocTip eneMeHTapHuX nogin
B. BiporigHi nogii

r. iHWa BianoBiab

LLlo BnactneBo ansa komGiHauin?

a. MHOXWHW, ONS SKMUX iCTOTHUM € NOPSO0K PO3MILLEHHST elTEMEHTIB

0. MHOXMWHW, ONS SKUX iICTOTHUM € CKNnaj eneMeHTIB

B. MHOXWHW, WO BiApi3HAKOTLCS eneMeHTaMmm abo NopsioKOM eNeMeHTIB
r. iHWa BianoBiab

dopmyna gnst 064NCIEHHS KiNbKOCTI NEPECTaHOBOK 71-€NIEMEHTHOT MHOXMHM Taka
a. P,=(1+n)!

6. P, = (n—2)!

B. P, =n!

r. iHWa BignoBiab

PoamilleHHs ue

a. BNopsiAKOBaHi BUBIpKM enemMeHTIB AesIKOT MHOXWHN

6. BMOBIpKK, AKi BiAPI3HAIOTLCA TiINbKU NOPSAKOM €feMeHTIiB
B. MHOXWHW, ANS SKUX MOPSAOK ENEMEHTIB He € iCTOTHUM
r. iHWa BignoBiab

0! nopisHioe

a. 1



6.0
B. He iCHye
r. iHWa BignoBiab

275. Yomy popisHioe AL?
an
6. 1
B. 2!
r

iHLWa BiAnoBiab

276. Yomy aopiBHIOE C%?

" @ oo
o 3 -

iHWa BignoBigb
277. Yomy popisrioe C0?

a. 1

0. He icHye

B. 0

r. iHwWa Bignosiab

278. Yomy popisHioe 1!?

a. 2
6. 1
B. 0
r. iHWa BignoBiab

279. [ns ooBinbHOI BUNAAKoBOI NOAil CNpaBaKyeTbCS

a. P(4) <1
6. P(4) <0
B. 0<P(4)<1
r. P(A) >0

280. eomeTpu4Ha NMOBIPHICTb (171€8 03Ha4Yae reoMeTpuYHy Mipy BigMOBIAHOT MHOXWHN)

a. P(A) _ mes(A)

_ medld)
6. P(A) = o)
B. mes(A)

r. iHWa BignoBiab

281. 3riAHO KNacuYHOTo 03HadeHHst iMosipHocTi (n = ||, m = |A|)

a. P(A)="
6. 0< P(A4) <1
B. W(4)="

r. iHWa BignoBiab



282. BigHocHa YacToTa HacTaHHs nogii A B 1 ekcrnepuMeHTax (1M - KifibKiCTb eKCNePUMEHTIB, B SKUX
nopia A Binbynacs) 06uMcnoeTbCa 3a HOPMYMoK

a. P(A) = &
6. W(A) ="
B. P(A) ="
r. iHWa BignoBiab

283. MmosipHicTb BiporigHoi noaii A gopisHioe

a. 0

6. 1/2

B. 1

r. iHWa BianoBiab

284. dopmyna bepHynni, Wo 3agae NMOBIPHICTb NEBHOI KiNbKOCTI YCMIXiB Y HE3ANEXHNX
BMNPOBYBaHHSIX, Taka

. P(A) = Z?:}J(‘Z()ﬁizi(A/Hi)
6. P(H;/A) = PHIPAM: 12 . n
P, (k) = Ciptg"*

r. iHWa BignoBiab

OV}

w

285. Yum € yacTtoTa BUBIpKOBOrO 3HaYeHHSs (BapiaHTh)?

a. 03Haka BMNagkKoBOI BEMUYNHU

0. gopaTtHe 4Mcno, WO BKa3ye, CKiNMbKy pa3 BapiaHTa 3yCcTpivaeTbecs B Tabnuvui gaHux
B. MMOBIPHICTb 3HAY€HHSA BMMNaaKOBOI BENUYNHU

r. iHWa BignoBiab

286. YuM € noniroH yacToT 3rpynosaHoi Bubipku (1, ny), (22, n2),....(Tk, Nk )?

a. cTyniH4yacTa qirypa, sik cknagaeTbcsi 3 NPSIMOKYTHUKIB 3 BUCOTaAMU 711, Ma,...,TE
6. cxiguacTtun rpadik 3i CTpMbkamMm BENMUUHOK 711, M9, ...,ME B TOYKAX &1, L2,...,Lk
B. namawa, Bigpisku sIKoi 3'eaHyIoTb Toukn (21, 11), (T2, n2),.,(Tk, Tk )

r. iHWa BignoBiab

287. BubBipkoBe cepenHe arpynosaHoi Bubipku (1, m1), (22, m2),....(Zx, Nk ) ue

k k

a. = % Zi:l n;,r;, pen = Zi:1 n;

6. D X)

B. D= % Zf:l ni(z; — )’ pen = Zf:l i
r. iHWwa Bianosiab

288. BubipkoBa aucnepcisi arpynosaHoi Bubipku (1, n1), (€2, na),....(Tk, nk) ue

k k
a. T = 3 i pen = N
6. D X)
= k _ k — k
8. D=, 30 (e — 2 pen =37 &=, 30 n
r. iHWa BignoBiab

289. BunpasneHa Bubipkosa aucnepcis arpynosaHoi Bubipku (1, n1), (22, n2),....(zk, ng) ue



r. iHWa BignoBiab
290. MmoBipHicTb O00YTKY He3aneXXHUX NoAin OOPIBHIOE:

a. [obyTKy MMOBIPHOCTEN LIMX NOAiN
6. cymi NMOBIpHOCTEN UUX nogin

B. Hymn0

r. oAvHWL

291. 3a chopMynoto NOBHOI MMOBIPHOCTI MOBIPHICTL noaii A fopisHioe (ne {Hk 1<k < n} - NoBHa
rpyna nogin):

a. 41 P(A/Hy)
6. ZZ 1 (Hk/A)
8. > 1 P (Hi) P (A/Hy)
r Ygo1 P (Hy) - P (Hi [A)

292. dopmyna barieca mae surnsg (e {Hy : 1 < k < n} - nosHa rpyna nogii):

a. P(A/H;) = Ezl(g(ﬁgé)(;(g %)
6. P(A/H;) = S50 o
o P(H;[4) = ZZP(H@};)(I;}) i)
PO =

293. WinbHicTb po3noginy BunagkoBol BEMUYUHU — Lie (PYHKLIS f({L’) ans skoi (F' - doyHkuis
posnoainy):

a F(z) = [ f(t)dt
6. F(z) = [ f(z) dac+C
B. F(z) = [; f(

iy

294. MaTtemMaTM4yHUM cnogiBaHHAM OANCKPETHOI BUNAAKOBOT BENMUYNHIA 3 PO3NOAINoM (xi;pi) €

a. %Elzcz

6. > . % Di
B. Y Ti D’
L. szzzpz

295. MaTtemaTnyHe cnofiBaHHA HeNepepBHOT BUMNAAKOBOI BEMMYNHN 3 LLINBHICTIO po3noainy f(:z:)
OOPIBHIOE:
a. f+oo zf(z)dx
: zf(x)dz
B. fi;o 2f (z)dx
c f0+oo



296. BunagkoBa BenuumHa & Mae HOpMaribHWIA PO3MOAIN 3 NapaMeTpamMu a i o?. Ski i3 TBEPOXKEHDb €

npaBUITbHUMN?
_ )2
1) winbHicTs posnoainy £ mae sumsag f(z) = \/zl_m exp § — (ZU‘Z) };
N2
2) winbHictb posnoginy & mae surnsg f(x) = ;W exp %}

3)M(§) =a+0,D(¢) =0’ —a?
4) M(&) = a, D(§) = o

a. Tinbku 1

©. Tinbkn 2i 4
B. TiNbkM2i3
r. Tinbkn 1i4

297. KoediyieHTOM Kopensuii ABOX BUNALKOBUX BEMNYMH f i 7 € yncno, pisHe:

a M(&n)
© V/DEDy
M(E+ME)(n+Mn)
v/ DE¢-Dn
g M(E-ME)(n—Mn)
: DE Dy
M(§—ME)(n—Mn)
vDE-Dn

298. ucnetyep obcnyroBye Tpu TenedOoHHI MiHii. IMOBIPHICTL TOrO, L0 NPOTATOM rOAUHN 3BEPHYTHCA
no nepwin ninii, craHosutb 0,3, Nno apyriv - 0,4, no TpeTin - 0,6. Aka NMOBIPHICTb TOrO, O NPOTArOM
roAuHW aucnetyep OTPUMAaE BUKITMKM 3 PIBHO OBOX MiHin?

o

r.

a. 0,314;
6. 0,324,
B. 0,334;
r. 0,344;

299. BupoOHMUTBO NEBHOI NpoAyKLii MOXe NPOBOAUTUCH B ABOX TEMMEPATYPHUX peXMMax 3
nmosipHocTamu 0,45 i 0,55 BignosigHo. 3anexHo Big TeMnepaTypHOro pexnmy NMMOBIPHICTb OTPUMaHHSA
NpoAyKLii BULLOI sikocTi ctaHoBuTb 0,8 i 0,9. Aka MMOBIpPHICTb TOro, WO HaBMaHHA BUbpaHa npogyKuis
BULLIOT SIKOCTI?

a. 0,850
6. 0,855
B. 0,860
r. 0,865

300. Y rpyni 15 cTyaeHTiB, cepeq skux 8 BigMiHHUKIB. HaBMaHHSA BUOpaHO 9 cTyaeHTIB. 3HanTK
MMOBIPHICTb TOroO, L0 cepea BMOpaHux CTyaeHTiB Byae piBHO 6 BigMiHHUKIB.

a. 0,191
6. 0,196
B. 0,201
r. 0,206

OcHOBHMUM piBeHb
1. WinbHicTb posnoginy BUNaakoBoOl BEMUYUHN — Lie OYHKLiS f(a:) ans skoi (F' - doyHkuis posnoginy):

a. F(z)= [ f(t)dt



6. F(z) = [ f(z)dz+ C
B. F(z) = fg f(t)dt
n F(z) = [* f(t)dt

2. InTepBarnbHO OUiHKO (HaginHMM iHTepBanoMm) 3 HadinHICTIo 7y ANA Aucnepcii HopmarnbHOro

posnoainy € (X{é(k) - KBaHTUNb Nopaaky o posnoginy lNipcoHa (X2) 3 k cTyneHsMu BinbHOCTI
(cBobogn)):

a ns ns
AL L |
2 2
6 ns® . ns’ .
R ) By @) |
2 2
B 2(nfl)s2 . 2(nfl)s2
B (1) AL, () |

2 2

(n-1)s> . (n—1)s*

1)’ X, (1) |’

=
MEM

3. OcHoBHa rinoTesa NigTBEPIKYETLCS, AKLO BUDIPKOBE 3HAYEHHS CTaTUCTUKM KPUTEPItO:

a. MeHLUEe KPUTUYHOIO 3HAYEHHS;
6. BinbLue KPUTUYHOIO 3HAYEHHS;

B. NOTpannse B KPUTUYHY 0bnacTb;

I. He NOoTpannsie B KpUTUYHY obnacThb;

4. KpnTnyHum 3HavyeHHsM KpuTepito [NipcoHa nepesipku rinoTesn Nnpo posnoain reHepanbHOT CYKYNHOCTI
Mpw piBHi 3Ha4yLWOCTi & € (K - KinbKicTb iHTepBaniB, [ - KinbKicTb NapameTpiB Po3noAiny ouiHeHVX 3a
BUBIpKOO):

a. kBaHTUNb nopsaaky 1 — a posnoginy MipcoHa (X2) 3 k — [ — 1 ctryneHewm BinbHoCTi (cBOGOAN);
6. KBaHTMNb NOPSAKY & po3noginy lMipcoHa (X2) 3 k — | + 1 crynenem BinbHoCTI (cBOGOAN);
B. KBaHTUIb nopsaaky 1 — a posnoginy MipcoHa (XZ) 3 k — | + 1 cryneHem BinbHoOCTI (cBOGOAN);
I. KBaHTWUMb Nopsaaky a posnoginy lNMipcoHa (X2) 3 k — [ — 1 ctyneHem BinbHoCTi (cBOGOAN);

5. PiBHiCTb HymMO TOYKOBOI OLiHKK KoedilieHTa Kopensauil ABOX BMNAagKOBUX BEMMYUH NPU YMOBI
OOCTaTHBO Benukoro o6'eMy BUBIpKK CBIAYMTL

a. Npo iX HEKOPENbOBAHICTb;

6. npo iX He3anexHicThb;

B. MPO BiACYTHICTb MiHIMHOIO 3B'sI3KY Mi>K BEMNYMHAMM;
I. MPO HAABHICTb NIHIMHOro 3B'A3KY MK BENUYMHaMU;

6. BMbipkoBUIA KoediLiEHT KopensLii NeXnTb B Mexax

a. Big —1pol;
6. Bin 0 o 1;
B. Big —1 no O;
r. Big 0 go oo;

7. Hexan (01; 02) - HaAiHUIA iHTepBan 3 HaginHICTIO Y AN napameTpa 6 posnoainy reHepasbHoi
cykynHocri, OcHosHa rinotesa Hy : 8 = 6, anstepratusna rinotesa H; : 6 7 6. B skomy Bunagky



OCHOBA TinoTe3a y3ro4KyeTbes i3 BUOIPKOBUMW AaHMMMU i KNI PiBEHb 3HAYYLLIOCTI (¢ KpUTEpIto?

a. 00 € (91;02), a=1 -7,
6. 6y € (61;6), a = 1172,

B. 90 é (91;02),0.’ =1 -,

r. 6y ¢ (01;02), a = HTV;

8. EmnipnyHa dyHKuUia po3noginy nobygoBaHa 3a AaHow BMOIPKOKO €

a. OYHKUI€0 LWiNbHOCTI po3noginy reHeparnbHOI CYKYMNHOCTI, 3 AKOT ogepaHa BubipKa;

6. (yHKUiel po3noainy reHepanbHOi CYyKYNHOCTI, 3 IKOT ofepkaHa Bubipka;

B. (DYHKLi€E0 pO3MNoainy ANCKPETHOI BUNaAKOBOI BEMNYMHU 3i 3HAYEHHAMM Y BUBIPKOBMX TOYKax Ta
MMOBIPHOCTAMM LUUX 3HaYEHb PiBHUMU OBEPHEHIN BenuumHi A0 06'emy BUBIpKMY;

I. OYHKUI€EI LWiNbHOCTI po3noginy AMCKPEeTHOT BUNagKoBOT BENNYMHM 3i 3HAaYEHHAMN y BUBIpKOBUX
TOYKax Ta UMOBIPHOCTAMMU LIMX 3HAYEHb PiBHUMW OBEpHEHIN BENNYUHI 0o 06'eMy BUBIpKN.

9. EmMnipunyHa dyHKUis po3noainy Fn(ar:) NPy KOXXHOMY AINCHOMY & € OUCKPETHOK BUNAaaKoBOK
BEITMYNHOO 3

a. NoKasHWKOBUM PO3MNoirioM NMOBIpHOCTEN
6. GiHOMianbHMM pO3Noainom NMMOBIPHOCTEN
B. HOpPMarnbHMM PO3MoAiNnoM NMOBIPHOCTEN
I. PiIBHOMIPHMM PO3MNO4INOM NMOBIPHOCTEN

10. EMNipMYHUM MOMEHTOM K-TOro NOpsiIKy Ha3MBAETLCA CTATUCTUKA, sSiKa Ans AaHOi BUBIpKM
T1,Z2,...,L, OOPIBHIOE

a. % Zf:l Li;
6. [[;, =i
B. % Dy Tl
A | x

11. ®yHKuUiA BiporigHOCTI €

a. MMOBIPHICTIO ogepxxaTn AaHy BUBIPKY B CMOCTEPEXEHHSX;
6. CyMICHOIO LLIMBHICTIO pO3Moainy enemMeHTiB BUBIpKu;

B. (byHKLUi€e0 po3noainy BMbipku;

I. XOOeH 3 HaBeJeHNX BapiaHTiB HEMpPaBUITbHNUIA.

12. 3rigHO MeToay MakcMMarbHOI BiporigHOCTi OLHKOK napameTpa po3noAiny reHepanbHOI CYKYNHOCTI
€ Take 3HaYeHHs LbOoro napamerpa, npu KoMy

a. [ocAraeTbCs MaKCUMYM 3HaYeHHsT OyHKLT BiporigHOCTI faHoi BUBIpKy;

6. MakcumarnbHe 3Ha4YeHHs OyHKLIT BiporigHOCTi 36iraeTbCcsa 3 AaHUM YNCIIOM;
B. € MakCMMarbHO BipOriAHMM ogepXaTtu Le 4ncro y Bubipuj;

I. BipOrigHIiCTb yCMiXy € MakCMManbHOLO.

13. BubipkoBe cepenHe Ta BMOipkoBa AMCnepcCist HOpMaribHO PO3MNOAINEHOI CYKYMHOCTI

a. NiHINHO 3anexHi;

0. KBagpaTU4HO 3anexHi;

B. He3anexHi;

I. MOXYTb OyTW i 3aNeXHUMN i HE3aNEXHNMU.



14. 3HanTu HaginHum iHTepBan 3 HaginHicTio 0,95 onga ancnepcii HopManbHOro PO3NoAiNY, AKLO
BUNpaBrieHe BMOIpKoBe cepeaHboKBaApaTUYHE BiaxuneHHs gopieHioe 1, 5, 06'em BUGipku - 21.

a. (1,43;4,15);
6. (0,92;3,28);
B. (0,88;3,13);
r. (1,32;4,69).

15. 3HanTu HaginHum iHTepBan 3 HaginHicTio 0,95 Ana maTtemMaTMyYHOro crodiBaHHsi HOPMarlbHOro
poanoginy, AKWo Bmbipka MicTUTb 100 3Ha4YeHb, TOYKOBOI OLIIHKOK MaTemMaTuyHoro crogisaHHs € 1,5, a
aucnepcisa Lboro po3noainy AopiBHIOE 4.

a. (1,11;1,89);
6. (1,51;1,49);
B. (0,72;2,28);
¢ (1,42;1,58).

16. 3HanTn HaginHWM iHTepBan 3 HaginHicTio 0,9 Ana MaTemMaTM4YHOro CnodiBaHHs HOpPMaribHOro
po3noAiny, AKLLIO BUBipka MiCTUTb 81 3Ha4YeHHS!, TOYKOBOH OLLIHKOK MaTeMaTU4YHOro cnofiBaHHsA € 2, a
aucnepcisa Lboro posnoainy AopisHoe 9.

a. (1,45;2,55);
6. (1,82;2,18);
B. (0,36;3,64);
r. (2,04;1,96).

17. 3HanTn HaginHum iHTepBan 3 HaginHicTio 0,95 Ana matemMaTMyHOro crodiBaHHs HOPMarbHOro
posnoginy, SKwWwo Bubipka MicTUTe 100 3Ha4YeHb, TOYKOBOI OLIIHKOK MaTemMaTUyHOro crogiBaHHs € 1, 5, a
aucnepciga Lboro posnoainy AopiBHIOE 2,56.

a. (0,92;2,08);
6. (1,19;1,81);
B. (1,39;1,61);
r. (1,46;1,54).
18. 3HanTtn HaginHum iHTepBan 3 HaginHicTio 0,99 ans maremaTU4HOro cnofdiBaHHSA HOpMarbHOro

po3noainy, Akwo Bubipka MicTUTb 121 3HaYEHHS, TOYKOBO OLIIHKOK MaTeMaTU4HOro cnogiBaHHAa € 1, a
avcnepcii - 1,96.

a. (0,91;1,09);
6. (0,49;1,51);
. (0,97;1,03);
r. (0,67;1,33).

19. 3HanTn HaginHum iHTepean 3 HaginHicTio 0,9 anga aucnepcii HopmanbHOro Po3noainy, sIKLO
BUBIpKOBE cepefHboKBaApaTUYHe BiaxuneHHs gopisHioe 1, 2, 06'em BuGipku- 50.

a. (1;2);

6. (0,89;1,73);

B. (1,06;2,07);

r. (0,95;1,65).

20. 3HanTu He3MilLleHy OLHKY AMCnepCii reHepanbHOI CYKYMHOCTI, KO BUBipKa MiCTUTb 50 3HayeHb,



cyma BmnbipkoBmx 3Ha4eHb AopiBHoe 10, a cyma ix kBagparis - 84.

a. 1,37;
0. 1,47,
B. 1,57;
r. 1,67.

21. 3HanTn He3MiLLeHY OLiHKY AMCNepCii reHepanbHOI CYKYNHOCTI, SKLO BMOipKa MIiCTUTb 25 3HaYeHb,
cyma BubipKoBMX 3Ha4YeHb gopiBHoe 20, a cyma ix kBagpartis - 104.

a. 3,57;
6. 3,67;
B. 3,77;
r. 3,87.

-5
2225

22. O6uUncnnTK rpaHunLo hn%

a. 0,1
6. 0,3
B. 0,4
r. 0,7

23. OBuYMCnMTU rpaHuLto hm (H—:c)m

m oo
CB('bl('b
Do

_|
g

+1

24. O6uncnuTK rpaHuuo lim (1 + )

T—00

7w oo
W =

3,7

25. O6uncnnTK rpaHunLo hII(l) tg?’x

Tmoo o
N AW

»
)

. 2_
26. O6uncnnTY rpanmuo lim Z—1:
z—1 7%

nw oo
N SRR

22 —32+2.

27. O6uUncnnTK rpaHunLo lin% g
T—



28.

29.

30.

31.

32.

33.

34.

T oo
L S TRISITCIN

bl

m tgdz |

OBYMCINTY FPaHULIIO 11 m oo

5

7w
WCIN O o
ot

2
3:5—4) .
3x+5

OBumcnnTn rpaHnLIo hm (

wlw ol

a.
6.
B.

Cb(b('h

_|
4]
D=

1 .

OBYMCIINTY FPaHULIIO lm;

oo

0
lewlﬂkwlb—lwl)—\

l—cos7x.

O6umncnuTy rpaHuuo lim 5o
z—0 z

a. 4,9
6. 4,2
B. 4,3
r. 4,8

2 T
O6umcnuti rpaHuLo lim (iii) :
T—00

a. 62

0. e

B. 63

r. e’3

2~z
OBYMCINTY FPaHULIIO 11m SR
3
. =2
.4
)

0w oo

OBYMCIIUTYI FPaHWLIO hr% tggf



"o oo
O = N

. —1

2 T
. z°—2z+1 .
. OBYMCNIUTM FrpaHULIIO Ih_)rglo <xz_4$+2)
a. 2
6. 3
B. 3
r el
. OBuucnuTyh rpannyo lim ¥2——= m_15)_2:
z—5 T
1
a. %
6. ?
B. 25
5
. A/ 2__
. O6uncnuTy rpatmuo lim Y42 —1.
z—0 z
a. 0
6. 1
B. 2
r 3
. sin(2z—m)
. OBuncruTy rpanmyo lim —=——
z—I T2
a. 2
6. 1
B. 3
r4
. In(1
. O6umcnuTM rpaHuuo lim M:
z—0 z
a. 1
6. 2
B. 0
r. 0,5

. OBuncnmty rpanmuo lim (v + 1 — 4/z):
T—00

" ® oo
P o=

. OBunCnuTYH rpaHmnLo lim o8 3z=cos Tz .
z—0

a. 12



42.

43.

44,

45.

46.

47.

48.

6. 11

B. 10
r9
. Val+l-1 .,
OBYMCINTY rPaHULIIO }cli% N ST
a. 4
6. 1
B. 2
r3
O6uncnTY rpaHmnuo lim 1=¢os4e.
z—0 z
a. 8
6. 5
B. 7
r9
1
O6uncnUTK rpaHmuio lim (%) a3,
z—3
1
a. e3
1
0. ez
B. €
_1
L e 2

2
O6umcnuTn noxigHy yg, fkwo y = x” :

a. 2" 1(2lnz + 1)
6. 2° (2Inz + 1)
B. 227 Inz

r 2?1 (2lnz — 1)

O6uncnntn noxigHy y;, AKWO £ = acost,y = bsint:

a. ;gctgt
0. Ectgt

O6uncnnTy noxigHy Y., skwo y = (lnz)*:

a. (Inz)” (= +Inlnz)
6. (Inz) (> +Inlnz)
. (Inz)’Inlnz
r (lnz)*Inlnz

OBUMCTINTM MOXIAHY Y., AKwo ¥y = sin /1 + z2:
z cos V1+x?2
a. Teosv ot
1+z2

6 z sin V142



g, — Zsiny 1+a?

’ V1+a?

__ xcosV1+z?
Viie?

49. OBUUCIINTM NOXigHY y;, AKWO Y =  —

r.

a. 2z lng
6. z2* llng
B. 2% In g
r 2z Ing

50. OBumcnuTL noxiaHy Y, skwo ¢ = a(t — sint),y = a(1l — cost):

sint
l—cost
sin t
1+4-cost
cost
1-sint
cost
* 1+sint

a.

o

w

51. O6nacTb BU3HaYeHHs PYHKUiT Yy = 1/cos £ — 1 BU3HaueHa yMOBOIO

a. ¢ =2km, ke
6.33:%7’,keZ

B. krn <x<m+kmkcZ
r 0

52. (In(ysin2zy)), =

a. 2yctg(2zy)
6. —2tg(2zy)

B. ctg(2zy)
r. —2ctg(2zy)

53. 3HanTn YacTUHHY noxigHy g—; yHKUjiT z(:c, y), O 3agaHa HESABHO PiBHSHHSAM x? + y2 + 22 +
20z = 1;

—1
1

T+z

T—2z
T—2
Tortz

@ oo

o . . o0
54. 3HalT MHOXWUHY 3GiKHOCTI CTeneHeBoro psay » -~ na'™

(—=1,1)
[—1,1)
[_Ll]
- (=1,1]

55. 3MiHATM NOPSIOK iHTErpyBaHHs! B iHTErpani f; dy f; f(z,y)dz:

a. fzi dz fzz f(=,y)dy
6. fg; dquf f(z,y)dy
B. f2 da:fm f(z,y)dy

W O Q

-



r fy dz [} fz,y) dy

arcsine .

56. O6uucnuTy rpaHmuo lim 2E25nE
z—0 sm T

1

0

10
e

"o

57. fe””2m dr =

1
a.§
6. e +C
B 1

CBP—‘
Hm

+

Q

58. O6uncnuTn iHTerpan Big yHKuUil 2 = x2y 3a ckiHyeHHotw obnacTio D, wo obmexeHa YacTUHOK

2

napabonun y = z* i npamoto y = 1:

B ) I ]
M\»—AB“;

2x
T

59. OBUMCIUTY NOABIMHWIA iHTErpan fol de [ (z —y+1)dy:

w O o
DN [ =

_|
o

60. (22%)" =

a. z¥(2lnzx + 2)
6. e*(Inz + 1)
B. zn®

rnz®+x

61. O6uMcTMTY KpuBoNiHiiHWIA iHTerpan apyroro popy [ (zy — 1) dz + x2y dy sin Toukn A(1;0) no
Toukn B(0; 2) Banosx npsimoi 2z + y = 2:

a. 1

6. 2

B. —1

. —2
62. BusHauutu iHTepBan 36iXHOCTI cTeneHeBoro paay Z;’;l 35;3)/7;—1:
. (-3;3]
. [-3;3
. (—3;3)

W O QO



63. ®ynkuionansHa nocnigoshicts { f,,(x)}, ae fu(z) =

r [—3;3)

npu 1. — 0O A0 PYHKLi

64.

65.

66.

67.

68.

69.

2

a. f(z)=7%
6. f(z) = %1
B. f(z) = 7+2
r fz) =
3HariTn sHavenHs s'(—1), skwo s(t) = (TL)IO'
a. 10
6. —1
B. 1
r. —10
3naiTn noxigHy dyHkuii y(z) = z33%:
a. z23*(3+ z1n3)
6. 223%(3 — z1n 3)
B. 3z23%°1n3
r. £23°
3HaunTu noxigHy dyHkuii y(z) = arcctg%:
1
1
B _mi—b—l
L=
3HanTu noxigHy QyHkuii y(z) = /-
i/f(l —Inz)
i/f(l +Inz)
8. V2(1—Inz)

r /z(l —Inzx)

na?
z+3n+2°

36iraeTbest Ha MHOXMHI [0, +00)

CUMETPUYHWUI BIAHOCHO NpAMOT Yy — X Ao rpadika dyHKuiT

Mpadbik doyHkuii y = e®+?2
ay=lnz -2
6. y = In(x + 2)
B. Yy = e* 2
ry=In(z—2)
IHTerpan jﬁf;’ emf’é,x 3amiHoo ¢ = In ¢t 3BoguThCA 00 iHTerpana
3 dt
2 2-1

1 dt
6. fO Int—1

3
B. f2ti_tl



70.

71.

72.

73.

74.

75.

76.

1 gt
0 241

KoediuieHT npun z? psay MaknopeHa dyHKUiT y = e 2 JopiBHIOE

T oo
| coloocoim
ol

bl
w|oo

KoedbiuieHT npu > psiny Maknopera dyHkuii y = In(3z + 1) popisHioe

@ oo
|
©

-
| N[O
=}

®yHkuis y = x* — 222 + 5 Ha intepsani (0; 2)

a. Mae MiHimym

6. Mae Makcumym

B. MOHOTOHHO 3pOCTae
I. MOHOTOHHO chnajae

- . . . o0 —
3HaiiTn obnacTtb 36iKHOCTI pyHKLIiOHanNbLHOro paay anl e "

a. (0,400)

6. [0, 4+00)

B. (—00,+00)

r. (—o0,0)

: +5) 6+,

O6uUnCnNUTY rpaHnLIo nh_)rglo (Z—_7) 6"

a. e?

0. €

.. 1

3 3
O6uncnuTy rpaHnuo lim %;

n—oo
a. 3
6. 2
3
B. 2
3
L 3"+5" .
O6uncnutu rpaHuyio lim T g T
n—oo

-5
3
5

"o

wlot



77.

78.

79.

80.

81.

82.

83.

O6uncnuTy rpaHuuo lim
n—

r.

oo

@ = wammh_.

®

o0

O6umcnutit rpaHmuo lim
n—oo

b

O6uncnni rpanmuio lim n?(v/n? + 3 — v/nt — 2):
n—oo

O6umcnuti rpaHuuo lim
n—

O6uncnnTy rpanmuio lim (v/(n + 3)(n + 1) — y/n(n + 1)):

b

O6uncnuTy rpaHmuo lim (

b

S N SR IC WY "e oo S N

oo

SO cocs e 1o

| N Ot
nNojot

(SN N

-7

2
7

[\CIEN|

NI s o boro 1o

64

o

e
(&
e

o0

n—oo

n—oo

O6umcnuti rpaHmuo lim
n—oo

"o

LN O —glo

(i)™
n-+ '

(n+10)>+(3n+1)%
(n+6)3—(n+1)% -

2"47" .
2n_7n—1 .

2n+3+3n+2 .
773"



84.

85.

86.

87.

88.

89.

90.

91.

O6umcrnTy rparmuo lim (242

n—oo ‘N3
a. e
6. 1
i
B. )
r e’
OBumcruTi rparinuo lim (2 —(n=3)°.
PAHALIO. I, (n3)7+(n—3)%"
15
a. ?15
B. §5
=3
. n n—1
OGuvcnuTy rpaHnuio lim 44;:88" :
n—oo
1
a —3
6. —8
B. 8
1
3§
. (n=1)!4(n+1)! .
OBUNCTINTM rpaHNLLIO 7}1_)1{)10 Taln-3)
1
a. ?
0. g
B. 3§
L3
. nl+(n+2)! |
OBYMCNINTU rpaHULO 7}1_{1010 D)
a. 1
6. 2
B. —1
0
. +4)!—(n+2)!
OGumcrmTy rparmuo lim (H4—(n+2)
parut n—00 (n+3)!
a. +oo
6. —o0
B. 0
rl
O6uncnuTy rpaHmuo lim w:
N300 n?+4
3
a. 2
6. 1
B. 2
rl
24446+ +2n

O6uncnuTy rpaHmuo lim
n

Too I35+ (2n—1)"



92.

93.

94.

95.

96.

97.

98.

S =

—1
2
O6umcnuti rpaHmuo lim 14243+ - 4n.
nsoo  VIni+l
1
a. :
6. %
B. 51
=3
. 2_1 n4
O6uncnuTy rpaHmuo lim (nn; ) :
n—o0
a. 0
6. 400
e
r.
: —10\3n+1
O6uncnuTy rpaHmuo lim (2 .
a. e 33
6. e
B. 0
r el
1\"
. e .
OBUUCNINTY rPaHULIKO T}ggo (n+1) :
a. 0
6. 400
B. €
rl
2
O6uncnuTY rpaHmuio lim (N_ﬁf)_“ :
n—oo T
a. 0
6. +oo
B. €
rel

(1+2n)378n3 .

OBYMCNNTK rpaHunLo 7}1_>m o

oo

N nolboleo

n’—(n-1)°

O6uncnuTK rpaHnLto r}gglo )t



Tm oo
[a—

(n+2)°+(n—2)*

99. O6YMCNNTM rPpaHULIIO 7}1_{20 S o o
a. 0
6. 1
B. —1
L. —oo
gn_gn+1

100. O6umcnuTu rpaHuuo lim onTT EiE
n—oo

1
a. 1—3
6. L
.. |
L3
101. OB lim (22— — 2).
YNCAIMTM FPaHNLLO nl_)Ing( s o 3)
2
a. -3
6. 2
B. 3
102. OBuncnmuTY rpaHnuo lim (n —y/n(n — 1)):
n—oo
1
a. 3 .
6. —1
B. —00
r. +00
103. OBYMCcnMTY rpaHuLo lim (\/ n2—3n+2— n):
n—oo
3
a. 2—5
6. 2
.. *
)

104. O6uncnuTv rpanvuo lim n(\/n2 +1—+/n?— 1):
n—oo

"o oo
O N =

. —1

105. O6uncnnti rparnuo lim (v/n(n + 2) — v/n? — 2n + 3):
n—oo

a. 2



6. 1

r —1

106. 3HanTn obnacTb BU3Ha4YeHHS PyHKUIT Y = x—i—1\$|:

107. 3HaitT 06nacTb BUaHauYeHHs dyHKUii y = sin v/ 2?2 — 1:

a. (—oo; —1] U [1;4+00)
6. (—1;1)

B. (—oo0;—1) U (1;+400)
r [—1;1]

108. Aka 3 pyHKUIN € HenapHO?

_ 1+z
a.y=In{=

6. y =49 — x?
3 2
B. y = 27

r y — 2COS£B

109. CknapeHy dyHKuUito, 3agaHy piBHocTaMu y = arctgu, u = /v, v = lg x, 3anucatn y surmsgy
OfHI€ET PiBHOCTI:

a. y = arctg/Igx

6. y = arctg/x

B. y = y/arctg(lgx)
. y = Ig(arctgy/z)

1
110. OBuucnUTY iHTerpan f rdz:

—_

. —er +C
Le: +C
_ler 4 C
ser +C

I W)

—

111. 3HanTW QOBXMHY BCIi€l KPUBOI ' = @ sin®

we

3ma
2

wa
2

2ma

3

3ma

4

oo

—

112. 3HaiiTi 06'eM Topa, yTBOpeHoro obepTanHam kpyra 2 + (y — b)? < a? (ne b > a), HaBKoro oCi
Ox:

a. 2m2a2b



113.

114.

115.

116.

117.

118.

6. ma’b
B. 2mab?

r. 2wab

+00
O6uncnnUTM HeBNACHUN iHTerpan f dz .

1

B. +00
r. —oo

dz
T

1
O6uncnnTM HeBNACHUN iHTerpan f
0

S

a. 2
6. —2
B. +00
rl

“+o00

. t
O6uncrnTi HesnacHuit inTerpan [ 2787 dx:
0

z2+1

S
o3,

3 an
[\

-

4
O6uncnuTy iHTerparn f 14(—1?/5:

0

a.4—2In3
6. 4—1n3
B. 2In3
r4
+00
O6uncnnTy iHTerpan f re Tdx:
0
a. 1
6. —1
B. +00
0

1
T
O6uncnnTy interpan [ T da:
0

a. arctge — }
™
6. arctge — 5
T
B. arctge +

r. arctge + 5



119. O6uncnutn interpan [ arctgz dz:

a. warctgz — 3 In(1+ %) + C
6. zarctgz + 3 In(1 + z?) + C
B. arctgz — 5 In(1+ 2?) + C
r. zarctgr — In(1 + z?) + C

120. O6uncnuTh interpan [ cos® z d:

a. sinx—%sin?’x—i—c
6. sinx+%sin3x—|—0
B. sinz —sin®z + C

r. sinm—%singac—kc

121. 3nairtn noxiay dyrkuii F'(z) = [Intdt (z > 0):
1

a. Inzx
1
6.
B. In“x
r —Inz
$2
2
122. 3nanTu noxiary dyHkuii F'(x) = f et dt:
X
a. 2:136_“”4 — e_“”2
6. 2:1:6’“’4 + e’””2
B. e‘“‘"4 — e_””2

4 2
re?® 4+e*®

dz

123. O6uncnutu iHTerpan f

22+ 2z
a yIn| % |+C
6. 3In|*2|+C
e. In |5 +C
T
r. zIln |x—+2| +C
124. 3naintn noxigry ¥’ (x) dyHkuii y(z), wo sapaHa HesiBHO piBHAHHAM arctg(z + y) = @
a. y = (z+y)?
6.y =xz+y
_ 1

B Y = 1+(z+y)?

r_ 1

ry = 217

125. 3HaiiTh noxigHy :1:;/ akwo y = 3(x + %xS):

! 1

8 Ty = 3147
! 1

0. z, = 1?,2
!

B. Ty = 132

_,
8



126. 3nanTu noxigHy y' (z) dyHkuii y(x), wo 3anaHa HesBHO piBHsHHAM €Y = T + y:

r 1
a.y =473

;1
6.y T oev+l
B.y =e¥—1

I _ 1
r'y__ey—l

127. Hanucatu piBHSIHHS HOopMani o KpuBOT Yy = tg2x y noyaTky koopamHar:

a.y:—%x
6. y:%m
B. Yy =—2
ny=2x

128. OBUYNCANTM KPUBOMIHIMHUI iHTerpan f yzda: + a:2dy, akwo AB — ue sigpisok npsamoi Yy =2z
AB
Bin A(—1,—2) no B(2,4):

18
0
4
—2

" ® oW

129. OBUYUCNIUTU KPUBOMIHINHMIA iHTerpan f y2d:13 + $2dy, akwo AB — ue Biapisok npsmoi y = z?

AB
gin A(0,0) no B(1,1):

a. 0,7
6. —3
B. 1,7
r

130. OBuMcNUTU KPUBONIHIMHUI iHTErpan f y2da: + :132dy, akwo AB — ue yacTuHa KpuBoi Y= x3

AB
gin A(0,0) no B(1,1):

o
3G
(U]

w
|

n 10%"

o0
131. 3wantu cymy pagy > (—1) ek
n=0

a. cos 10
6. arctglO

B. In10
r. ell

00 Caryn
132. 3HanTu cymy pagy > % (% — 1) (% — (n—l)) ( 2') :

n=0

3
a.Z



6. 1
1

B. 11'15

r3

133. 3aranbHun YneH u,, pagy % + 1% + 7—75 4+ ... Mae Burnsag

a. up, = 244
0. Up — 357::12
B. Up = s
LUy, = 33,7;;11
o0 2n—1
134. 3uaitTn cymy psiy Zl(—l)”_l%'
oy
a. —7
6. In2
B. cos(—1)
r el
0 n
135. 3HaifTin cymy psgy nZl(—l)”%i
a. e 2
6. In3
B. sin 2

s
L3

o0
136. Psg n; %
a. 306ibxHMI
0. 3HaKO3MiHHWNI
B. PO36GiKHUN
I. He € abcontoTHO 36iKHNM

o0
137. 3HailTn cymy cTeneHesoro pagy » , nz™, |z| < oo:
n=1
3 oy
6. 11
B. In(1 — z)
r In(1+ z)

0 on—1
138. 3HanTu cymy CTENEHeBOro psigy Z m:
n=1 ’

a. sh%

6. arctg?
B. ch3z

r. In (1 — %)



n+1
2n 1 -

139. 3HaiiTn cymy psay Z

W O Q
BOETIERNE]

3

)n—l g1
(2n—-1)!"

o0
140. 3wamtu cymy pagy > (—1
n=1
a. sin9
6. In9
B. cos9

F.69

(=3)".

n

o0
141. 3HaiiTn cymy psay Z

a. In0,5
6. sin0,5

B. cos 0,5
r. e%d

o
142. 3HaihTi cymy cTeneHesoro pagy », =, |z| < 1:

n=1
a. —In(1 — z)
6. In(1 — z)
1

B.

1—|—1m2
- Top

1)n 2n—1

143. 3HanTu cymy CTeneHeBoro psay Z an(: 2nw 1) -

a. — %arctg 5
6. In(1 + z?)

B. In <1+ T)

1o (57)

€ HenepepsHoto B Touli ¢ = 0 npn A

144. ®yhkuis f(z) = { A

, piBHOMY

" ® oo
= 0 0®

10

145. Skwo xo4a 6 ofHa 3 ogHocTopoHHixX rpadnub  lim f(z), lim f(x) popieHioe 00 abo —oo
rz—x9—0 z—xo+0

, TO NpsSIMY & = () HAa3nBalTb



a. BepTUKarbHOK acMMNTOTO rpadika pyHKUiT y = f(a:)
6. ropu3oHTanbHOK acUMNTOTO rpadika MYHKLT ¢y = f(:c)
B. MOXMNOI acMMNTOTO rpadpika pyHKUIT Y = f(:B)

. [OTMuHOM [0 rpadika yHkuii y = f(x)

146. MocrnigosHicTb {av, } Ha3NBaeTbC HECKIHYEHHO Maro, SKLLO

a. lim o, =0
n—oo

6. lim o, =1
n—,oo

B. a, =0

f =1

147. Axwo dyHKUis HenepepBHa 3a CYKYMHICTIO 3MiHHUX, TO BOHa

a. HenepepBHa 3a KOXHOK 3MiHHO

0. po3puBHAa 3a CYKYMHICTIO 3MiIHHUX

B. AMdEpPEHLi0BHA 3a CYKYMHICTIO 3MiHHUX

I. PIBHOMIPHO HeMnepepBHa 3a CYKYMHICTIO 3MiHHMX

148. 3 icHyBaHHs i piBHOCTi NOBTOPHUX rpaHuLb PyHKLiT f(:c, y) y TouLi

a. He BUNNMBAaE iCHYBaHHA NOABINHOT rpaHumLi
6. BMNNUBaE icHyBaHHSA NOABINHOI rpaHuLi

B. BUMNNMBAE HEMEPEPBHICTb B TOULL

r. BUNNUBae AndepeHLINoBHICTb B TOYLI

149. fy (z,y) = f (2, y), sxwo

a. g’g’y(g;,y) i ;’m(x,y) HenepepBHi

6. icHylOTb a'c'y(:l:, Y) i ;lm(fl’, Y)

B ;;,y(x,y) i ;’w(x,y) obMeXeHi
" soel i

r $y(a;, y) i yx(a:, Y) HeoBMeXeHi

150. HenepepBHicTb yHKLUIT y ToULi ANa AndepeHLiNnoBHOCTI YHKLIT y AaHin To4li €

a. HeoOXxigHOK YMOBOO

6. OOCTaTHLOK YMOBOIO

B. HeOOXigHO | 4OCTaTHBOK YMOBOK

I. Hi HeobXigHOLO, Hi 4OCTAaTHLOK YMOBOH

151. (cosz)™ =

a. cos(z +nj
6. sin(z +nj
B. cos(z +nj
r. —sin(z + nm)

152. (u(z)v(z))™ =

)
)
)

a. zn: Cry(=h) (2)u®) ()
k=0
6. u™(z)v(z) + u(z)v™(z)



153. SAxwo u = f(=, y) T0 d?u =

Oy d? + dy +26“dxdy

Ydz + § dy + 2 3‘1 gydzdy

6- 8m2
B. da: + 6 =4
r. axgdm + dy

154. BkaxiTb NpaBuUnbHWUIA BUCHIB:

a. SAKLLO YMcrnoBuir pag abcomntoTHO 36iXKHMIA, TO BiH — 30KHUN
6. SAKLIO YncnoBui psag 36iKHWIA, TO BiH — abCONOTHO 30iKHUIA
B. SIKLLO YMCNOBUN psif YMOBHO 30KHUI, TO BiH — aBConoTHO 36iKHMI
I. SKLWO YMCMNOBUIA pag abCconNoTHO 30KHWUIA, TO BiH — YMOBHO 30iKHUIA

155. Aknin cepen HaBeaeHUX BapiaHTIB € MPUBUITbHUM:

a. PiBHOMIPHO 36iXKHUIM (PYHKUiIOHANBHUIA PSiA € MOTOYKOBO 36iXKHUM

6. MOTOYKOBO 30DKHWIA (PYHKLIOHANBHWIA PSS € PIBHOMIPHO 30iXKHMM

B. PiBHOMIpHa i MOTOYKOBA 36iXKHICTb (PYHKLIOHANbHOrO pagy ekBiBaneHTHI
I. MPaBWUSIbHOrO BUCIOBY HEMae

156. Hexait chyHkuioHansHuit psg | fr(Z) cknapaetbes 3 Henepepermx Ha [a, b] dyHkuii. Cyma
psily € HenepepBHoto Ha [a, b] dyHKuielo, sKLO

a. uem psia piBHOMIPHO 36ixHUI1 Ha [a, D]
6. Uel psg 36DKHNN y KOXHIN Touui [a, b]
B. NPOMIXOK [a, b] ckiHueHHMI
I. NPaBUNbLHOI BiANOBIAI HEMae

157. Pagom Tennopa ansa yHKuii f(m) B OKOJi TOMKU Iy HAa3MBalOTb CTENeHeBUn pss

I:E ”:L‘ (")x
a:o)+—f(1!°)(a:—m0)+—f él‘))(:v—:zzo)z—l—...—kif (0)(:U—:1:0)"+...

n!

() (g
(D) (g gy L

158. 38'A30K Mix eirieposum iHTerpariom | pogy B(a, b) f o1 b ldx (6eta-cbyHkuis) Ta
eitneposum iHterpanom |l pogy I'(a fo “Tdx (rama pyHKLiA) BUpaxaeTbca opMyrion
(a)L(b)
a. B(a,b) = E(Hb;
_ T(a+d
0. B(a,b) = W

8. B(a,b) =T(a+b)
r. B(a,b) =T'(a)I'(b)

159. O6'em V' BepTuKanbHOro UMMiHAPUYHOIO Tina, Lo Mae CBOEH OCHOBO Nnocky obnacte D Ha



nnowwni £Oy, 06mexeHoro 3sepxy nosepxHeto 2z = f(z, y) obuncnioloTs 3a hopmymnoto
a V=/[[,f(z,y)dedy
6. V= ffD dx dy
B. V = ffD\/f’2:cy +f’2(x y) dz dy
rV=/[[,xy) dedy

160. DYHKLUS % cos % akwo z — 0, ¢

a. HeobOmexeHa
0. HenepepBHa
B. HECKiH4YeHHO Mana
r. obmexeHa
“+o00
161. Hexait ans AosinbHoro a < & < +o0 eukoryetbes 0 < f(z) < g(z). Axwo [ g(z) dz
a

400
36ixHuiA, To iHTerpan [ f(z) dz
a

a. 36ikHun

0. po36ixHMIA

B. He iCHye

I. HIYOro He MOXHa ckasaTh Npo 306iXkKHICTb

162. ®yHkuis f(x) piBHOMIpHO HenepepsHa Ha MHOXWHI X, AIKLLO

a. Ve >03d(e) >0V, 2" e X, |2 —2"| < d = |f(2) — f(2")| < ¢
6. f(x) obmexeHa Ha MHoxuHi X i HenepepBHa B KOXHI TOYLi

B. f(x) HenepepsHa Ha MHOXMHI X
rVe € XVe >036(e,xz) >0V € X, |z —xo| <= |f(x) — f(zo)| <€

163. Hexait R — pagiyc 36ixHOCTi cTeneHesoro psgy Y o a, (T — o)™ Liei paa sasxan 36ixHuii
Ha MHOXWHi

a. (zg — R,z9 + R)
0. [:13‘0 — R, To + R]
B. (—R, R)

r. [-R, R|

164. Eineposun iHTerpan Il pogy I‘ fO “le % dx (rama-coyHKLiA) Mae BNacTuBiCTb

a. I'(n+1) =nlgnascixn € N

6. ['(n) = (n+ 1)! anascixn € N

B. I'(a) = al'(a + 1) anascixa > 0

r I'(a+1) = (a+ 1)I'(a) ansecixa > 0

165. 13 Byab-sKoi 0bmexxeHOo T NOCnigOBHOCTI AIMCHUX Yncen MoxHa obpatu

a. 30ixHy nignocniaoBHICTb

6. cTporo cnagHy nianocnigoBHICTb

B. CTPOro 3pocTatody nignocnigoBHICTb
I. NPaBUNbLHOI BiANOBIAI HeMae



166. ®yHKuioHanbHa nocnigosHicTs { f, ()} € piBHOMipHO 36ixHO Ha MHOXMHI E o dyHkuii f(x)

ToAi Vi nuLle Toai, Konu

a. lim 2gg|fn(:c) flx)] =
6. ,}E’éloigg‘fn(“”) f(z)] =
6. lim itelglfn(x) f(z)| <0
r nlggoiggm( z) — flz)| <1

167. Hexain doyrkuisi y = f(x), f(x) # C HenepepsHa Ha Biapisky [a, b], andepeHuinosHa Ha
intepsani (a,b) i f(a) = f(b). Toai

a. icHye Touka & € (a, b) Taka, wo f'(£§) =0
6. He icHye Toukn & € (a, b) TaKol, Wo f’(ﬁ) =0
B. Ansa 6yab-akoi Toukun £ € (a, b) f’(f) =0
r. ans 6yab-skoi Toukn € € (a,b) f(€) # 0

168. Hexait doyrkuis y = f(x), f(z) # C HenepepsHa Ha Biapisky [a, b], audeperuiosHa Ha

iHTepsani (a, b). Togi

a. icHye Touka & € (a, b) Taka, wo f(b) — f(a) = f'(§)(b— a)
6. He icHye Toukn & € (a, b) Takoi, wo f(b) — f(a) = f'(£)(b— a)
B. ans 6yab-skoi Toukm € € (a,b) f(b) — f(a) = f'(€)(b—a)

r. ans Gyab-sikoi Toukn & € (a,b) f(b) — f(a) # f(€)(b—a)

169. AKwWo pyHKUia Yy = f(:z;) AndepeHuinoBHa B TouLi g, TO BOHA

a. HernepepBHa B TouLi X
0. po3pmBHa B TouLi T

B. 3pocTaroya B Touli &g
I. cnagHa B TouUi g

170. (sinz)™ =

Tr+ny
r+nsg
r+n
r+n

—

a. sin
0. cos

OB

—
N— N\ . N ”

—~

B. sin

@I oy

YoumS

r. COS

o0
171. Psag Z a., Ha3nBaeTbCcA abCoNOTHO 30iKHUM, AKLLO 36iraeTbes pag

n=1

a. Z [
(an)2

3a,

Jan

M8H

6.
1

S
Il

M

—
S

83

i
L



172. Fke 3 TBEpOKEHb € NPaBUSIBHUM:

a. KPWBOMIHIMHWUI iHTerpan nepLuoro poay He 3anexuTb Big HanpsMiAEHOCTi KPpUBOI

6. KpMBOMIHINHWIA iHTErpan NepLUIoro poay 3anexuTb Big HanpsMNeHOCTi KPUBOT

B. KPMBOMiHIAHWI iHTErpan nepLoro poay 3anexuTb TiflbKKU Big NOYaTKOBOI Ta KiHLEBOI TOYKM
KpvBOI

I. MPaBWUSILHOIO BUCIIOBY HEMAaE

173. Axkvin BUCNiB € NpaBUNbHUM::

a. KpPWBOMIHIMHUK iHTerpan Apyroro poay 3anexuTb Big HanpsMeHOCTi KpUBOI

0. KPWBOMIHINHUIA iHTerpan gpyroro poAay He 3anexuTb Big HanpsAMMAEHOCTi KpUBOI

B. KPMBOMIHIMHWI iHTErpan Apyroro pofy 3aBxXau 3anexuTb TifbKW BiJ No4aTKOBOI Ta KiHLEBOI
TOYKN KpUBOT

I. MPaBUNbLHOIO BUCIIOBY HEMae

dx

zlnz

1
174. HenacHwui iHTerpan f02

a. po3bixHuIn

6. 36KHWI, Moro 3HaveHHs aopisHioe In In %
B. 36DKHWIM, NOro 3Ha4YeHHs aopisHioe In1n 2
r. 36DKHUIN, NOro 3Ha4YeHHs AopisHioe In %

175. Tpadik dyHkuii y = 2f(x) moxHa nobyaysaTu, KW Wwoao rpadika dyHkuii y = f(x) agincHnty

a. posTtary 2 pasu B3gosx oci Oy
6. poaTary 2 pasu B3aosx oci Ox
B. CTUCK y 2 pa3u B3aosx oci Ox
r. cTuck y 2 pa3au B3goex oci Oy

176. Tpadik dyHkuii y = f(x — 1) MmoxHa nobyaysatu, skwo wopao rpadika dyHkuii y = f(x)
30iINCHUTN

a. nepeHoc Ha 1 Bnpaso B3aosx oci O
6. nepeHoc Ha 1 BniBo B3aoex oci Ox
B. nepeHoc Ha 1 Bropy B3gosx oci Oy

-

nepeHoc Ha 1 BHU3 B3aosx oci Oy

177. Tpaddik pyHKLiT Yy = f(:c) — 1 moxHa noBynysaTu, sKWo wopao rpadika dyHKUiT y = f(x)
30iINCHUTN

a. nepeHoc Ha 1 BHM3 B3gosx oci Oy
6. nepeHoc Ha 1 Bnpaso B3nosx oci O
B. nepeHoc Ha 1 Bniso B3aosx oci O

bl

nepeHoc Ha 1 Bropy B3goex oci Oy

178. Tpadik pyHKUIT Yy = ln(a: — 2) CMMETPUYHWIA BIQHOCHO MpsAMOT Yy = X Ao rpadika dyHKuii

ay=e*+2
6. y=e€e*—2
B. y = €2

ny=e*?



179.

180.

181.

182.

183.

184.

185.

186.

3HalTN ToYHi Mexi MHOXUHN B = {(—1)" (1 — l) :n € N}

a.supFE =1,inf £ = —1
6. supk =—1,infE =1
B. supFE =0,inf £ = —1
rsupE =1,inf E =0

3HanTv MiHiMym Ta makcumym mHoxmubn E = (0, 1):

a. MiHiMyMy Ta MakCcuMymy Hemae
6. min £ =0,max E =1

B. MiHiMymy Hemae, max FF =1
r. min £ = 0, makcumymy Hemae

HenopoxHsa MHoxuHa E Ha aincHin oci R HasnBaeTbest 06MeXeHO 3BEpXY, SKLLO

a. dM € R take, wo Vx € E sukoHyetbes HepisHicTb < M
6. M € R Take, wo Jdx € E BukoHyeTtbes HepisHicTb © < M
B. dM € R take, wo Vr € E BuKoHyeTbCA HepiBHicTb = > M
r. VM € R dz € E BukoHyeTbest HepiBHicTb © < M

Ake 3 TBEpOAKEHb € NPaBUMbHUM ANS MHOXWUHU OincHux ymcen R

a. JaceR:—-a=a

6. Vae R:—a=a

B. Va € R He icHye o6epHeHoro 1o a
r. YVa € R icHye obepHeHun 1o a

MHOXWHa OincHUX Yncen €

a. LWinbHOW

0. He LWinbHO

B. CKiIHYEHHOIO

I. WiNbHO Ta CKIHYEHHOO

BinobpaxeHHs f : A — B Ha3vBaeTbCs iH'EKTUBHUM, SIKLLO

a. pi3HUM enemeHTam MHOXuHU A cTaBuTLCA Yy BiQMOBIOHICTb Pi3Hi eneMeHTN MHOXWHN B

6. npoobpas Byab-AKoro eneMeHTa MHOXUHU B € HenopoXXHbLOK MHOXWUHOO

B. O[HaKOBWM ernemMeHTam MHOXWHU A cTaBUTbCS Y BiANOBIAHICTL Pi3Hi eneMeHT! MHOXUHN B
r. pisHUM enemeHTam MHOXUHM A cTtaBuTbCS y BiOMOBIAHICTbL OAHAKOBI €NeMeHTUN MHOXWHN B

Hexal Touka x € TO4KO po3puBy (PyHKLUIT f(:z:) Lia Touka € TOUKOK YCYBHOIO pO3puBY, SKLLO

a. f(zo —0) = f(zo + 0) # f(z0)
6. f(zo —0) = f(zo) # f(zo +0)
8. f(zo+0) # f(zo — 0)

r. f(xo) He Bu3HaueHO

oyHkuis f(z) = 227

z2—9

a. Mae po3puB Apyroro poay B Todui £ = —3



6. Mae ycyBHUIA PO3pKB B Touli & = —3
B. HenepepsHa Ans Beix ¢ € (—00; +00)
r. Mae po3pvB nepLuoro pody B Todui £ = —3

187. SAkwo dyHkuis f(x) HenepepsHa i Hesin'emHa B iHTepsani (a, b), To dyHkuis F(z) = 1/ f(x)

a. HenepepBHa B LbOMY iHTepBarni

6. Mae po3puvB nNepLlIoro poay B LbOMY iHTepBani
B. Mae€ po3puB Apyroro poay B LibOMY iHTepBani
I. Mae yCyBHWU pO3pMB B LIbOMY iHTepBani

188. ®ymkuia f(z) = ST

]

a. Mae po3puB nepLuoro pogy B Touui = 0
6. mae po3pus gpyroro pogy B Touli £ = 0
B. Mag€ yCcyBHWI po3puB B Touui € = 0
HenepepsHa V& € (—00; +00)

—

189. Akwo f(z) < g(x) npna < z < b, 10
a. ff(m)dx < fg(ac)dx

6. j'f(x)dx < jb'g(x)da:

B. HIYOro Npo BigHOLLEHHS iHTerparsniB He MOXXEeMO cKasaTtu
b b

r [ f(z)dz > [ g(z)dz
a a

190. OosxuHa s oyru rmagkoi kpusoi y = f(z), sika micTutbes Mix asoma Toukamn A(a, b), B(c, d),
piBHa

®
| |

ST
ST
ST

=)
I|
R I e X

w
| |

(v)?*)dz

_,
»
I

f “—asp

_
+

191. Ake 3 TBEPAKEHD € NMPABUIBHUM?

o
a. skwo lim (cpy1 + ...+ cntp) = 0,Vp € N, 10 psag Y ¢, € 36ikHMM
n—oo

n=1
o
6. YMCnoBUil psp Y, Cp, 36ikHMIA, sikwo lim ¢, = 0
n=1 n—oo

B. Byab-akuin pag mae cymy
r. Oyab-sika reoMeTpuYHa NPorpecis Mmae cymy

2 2
192. CKinbkin 0fJHO3HaUHNX PYHKLI BUSHAYAE PIBHAHHA o5 + ZI’)’—Q = 1 8 okoni Toukn (—a, 0)?



a. XopaHoi
6. oadHy
B. 6e3niy
r. ABi
o0
193. HeobxigHa i gocTaTHA ymoBa 30iKHOCTI psaay Z a;:
j=1
o
a. >, ap— 0npnm — oo
n=m
6. a, — 0npun — oo
B. lim {/l|a,| <1
r. lim n(“a”| — 1) > 1
n—oo an+1|
o0 o
194. 3anmwok Y (—1)F~1¢; sHakoueprysansHoro psay . (—1)* ek, e > 0 mae sHak
k=n k=1

. Toit e, wo i enement (—1)" " te,

. 3aBXxau godarHin

a

0. 3aBXOu Bia'eMHUN
B

I. HEMOXXNNBO cKasaTu

195. Akwo f(M) B Touui My Mae yMOBHMIN €KCTPEMYM, TO

a. BUKOHYHOTbCS YMOBY 3B'A3Ky y Touui My Ta aesikomy i okoni i f(M) > f(MO) B JesKOoMY
okoni Toukn My (abo f(M) < f(My))ana M

6. BUKOHYHOTbCS YMOBY 3B'A3KY y Touui M

B. BUKOHYIOTbCS YMOBM 3B'AA3KY B AeskoMy okoni Touku M

r f(M) > f(My) s neskomy okoni Toukn My (a6o f(M) < f(My))

o0

196. [] pn — abcomtoTHo 36iKHMIMA, SAKLO
n=1

o0

. > In(pa)| < 400

n=1

. In(p,) = 0npun — oo
. pp — 0npun — oo

r. pp, — lnpun — oo

O]

o O

197. Ake 3 HaBeAEHUX TBEPAXKEHDb € NPaBUibHUM?

a. AKLLO NocnigoBHICTb fn(a:) PIBHOMIpHO 36iraeTbcst Ha MHOXMHI E/, To BoHa € 36ixHOo0 Ha F/

6. NoTo4KoBa rpaHnLA PyHKLIOHaNbHOI NOCNILOBHOCTI, CKNageHoi 3 HenepepBHUX GOYHKLIN,
3aBXau € HenepepBHO (PyHKLUIE

B. SKLLO MOCMIgOBHICTb fn(m) 36iraeTbca Ha MHOXUHI F/, To BoHa € piBHOMipHO 36ixkHO0 Ha

0
. doyHkuioHansHuit pag Y . fr(z) € abeontotHo 36ikHMM Ha E Togi i Tinbku Togi, Konu psg
n=1

o0
> | fn(x)] € posbikHum Ha E
n=1

198. Ake 3 nepeniyeHnx TBEpPOXEHb € NPaBUSNIbHUM?



a. Wob 3aaaTtu YMCNOBUIA psAd, AOCTAaTHLO 3a[4aTy MOro 3aranbHUA YneH

6. Byob-akui pag mae cymy

B. Oyab-sika reoOMeTpUYHa NPOrpecisi Mae cymy
o0

. YUCTIOBUI PSIAL D, €y 36DKHUIA, sikwo lim ¢, = 0
n=1 n—0o0

199. Ake 3 HaBeQEHUX HWXKYE TBEPAXKEHb € NPaBUITBHUM?
a. AKWo pag 36iKHUA, TO NOCMILOBHICTL MO0 YaCTUHHUX CyM 30iKHa
0. AKLIO 3aranbHU YneH pagy NpsMye 40 Hyn4, TO pag 36iKHMIA

0 o0 o)
B. SKWO PSIAN D, @y i Y, by, poBinbHi i a, < by, VYn, 10 i3 36bkHOCTI psgy Y . by, Bunnusae
n=1 n=1 n=1

o
3BiXHICTb psAgy > ay,

n=1
I. SKLIO MOCNIAOBHICTb YAaCTUHHUX CyM psgy obmexeHa, To pag € 30bKHUM

200. ke 3 TBEpOKEHDb € ICTUHHUM?
a. SAKWo pag 36bKHUIA, TO MOro 3aranbHUN YreH NPsiMye 40 Hyns
o
1 . o
6. pag >, 7 36KHMI
n=1
B. SIKLIO psia po36ixkHMI 3a o3Hakoto [Janambepa, To BiH 30ikHMIA 32 03HaKoto KoLui

I. SKWO NOCMIAOBHICTb YaCTUHHUX CyM psioy obMexeHa, To psaf € 36KHUM

201. 3Hako4deprytoumn psag Mae BUrmaa;
o0
a. Y (-1)"e,e, >0
n=1

o
6. Y, cp

o0
202. Onsa Toro, wob pag Z Q. By, BYB 36DKHUM, OCTATHLO YMOBM:
n=1

o0
a. | > ap| < +00, B, — MoHOTOHHa | 0OBMexeHa

n=1

(e}
6. |>, an| < +oo

n=1
B. [, — MOHOTOHHa

r. B, — obmexeHa

© iy
203. Pag 3 ¢ n)

n=1

a. YMOBHO 30iKHUIA

6. abcontoTHO 36iXKHMI

B. pO36ixkHWIA

r. abcontoTHO 30iXKHWUI, ane He 36iXHWI



o0
204. HeobxigHbOW i AOCTaTHLO YMOBOH 30KHOCTI H Dn €
n=1

o0
a. [[ pj—=0,n— o0
j=n+1
6. pn, > 0,n — o0
B. pp — 1,m — 00

r. lnp, - 0,n — o0

205. ®opmyna CripniHra mae Burmsag

0 _
a. n! = vV2mnemmne "
0

6. n! = 2mnean "e "
0

B. n! = v/2mnemn"e”
0

L n! = +/2mnezn "e?"

206. [ucnepcia BunagkoBoi BEMNYMHN XapaKTepuaye:

a. i BigXuneHHsa Big noyaTtky KOOpAMHAT;

6. 1i BiAXuneHHsa Big cepegHboro 3Ha4YeHHs;

B. KBagparT BiAXMNEHHS cepeqHbOoro 3Ha4YeHHs BUNaaKoBOI BEMMYMHK Bif NOYaTKy KOOpAWHAT;
I. CepeaHe 3Ha4YeHHs Pi3HWLi BMNAAKOBOI BENMYMHM Ta il cepeqHbOoro 3Ha4YeHHS;

207. Hexait A, B, C' - nosinbHi nogii, {) - npocTip Bcix enemeHTapHux noaii, () - Hemoxnuea nogais.
BkaxiTb, SKi i3 cniBBiAHOLEHb NPaBUSIbHI:

1) A+ B = AB;
2)(A+B)C=(A+C)(B+C);
3)A+ 0= A4;
4)A-0=Q;
55 A+A=A

a. 1,3,4i5;

6. 2i3;

B. 3i5;

r. 1i4;

208. Hexan A, B, C - posinbHi nogii, {2 - npocTip BCix enemeHTapHux nogin, () - HemoxnvBa nogis.
BkaxiTb, AKi i3 cniBBiAHOLLEHb MpaBUNbHI:

1) A = A;
2)(A+ B)C = AC + BC;
3)AB — 4 + B;
4H)A-Q=A;
5)A+ A=

a. 1,2,3i4;

0. 1,3i4;

B. 2,3i5;

r.r1,2i5;

209. Hexan A, B, C - posinbHi nopji. Bkaxits dopmyny, sika signosigae nogii: sia6ynucsa noaii A i B,



ane He Bin6ynacs nogia C'.

a. (A+ B)C;
6. ABC:

B. AB+C,;

r A+ B+ C;

210. Hexan A, B, C - posinbHi noaji. BkaxiTe hopmyny, sika Bianosigae nogii:

noaii B ta C' He Binbynucs.

a. ABC:
6. A(B +C),
B. ABC;
r A+ B+C:

211. Hexan A, B, C - posinbHi nogii. BkaxiTe dhopmyny, sika Bignosigae nogji:

LMX NMOAin.

a. (A+ B+ C)ABC;

6. AB+ BC + CA4;

B. ABC + BAC + CAB;
r. ABC + ABC + ABC;

212. Hexan A, B, C - posinbHi nogii. BkaxiTe popmMyny, sika Bignosigae nogii:

LMX NOAin.

a. ABC + ABC + ABC;
6. ABC:

8. (AB+ BC + AC) ABC;
r (A+ B+ C)ABC;

213. Hexan A, B, C - nosinbHi nogii. Bkaxite popMyny, sika Bignosigae nogii:

noain.
a. A+ B+ C;
6. ABC;,

B. AB+ BC + AC;
r. CAB + BAC + ABC;

214. Hexan A, B, C - posinbHi noaji. Bkaxite hopmyny, sika Bianosigae nogii:

LMX NoAin.
a. Z+§—|—6;
6. A+ B+ C;

B. ABC;
r. ABC;

215. Hexan A, B, C - posinbHi nogii. BkaxiTe hopmMyny, sika Bignosigae nogii:

oHa 3 Uuux noain.

a. ABC;,

Bin6ynacs nopis A, a

BigOynacs Tinbkn ogHa i3

BiaOynuca piBHO ABi 3

BiaGynuca BCi Tpu 3 LnX

He Bigbynacs »xxogHa 3

BigOynacsa npuMHanMHi



6. AB + BC + AC;
B. ABC +- BAC + CAB;
r A+ B+ C;

216. WmosipHicTb cymn asox nogiii A i B o6uncnioetbesa 3a opMyroro:

a. P(A+ B) = P(A) + P(B);

6. P(A+ B) =P(A)+ P(B) — P(A- B);
. P(A+ B)=P(A)+ P(B) + P(A- B);
r. P(A+ B) = P(A)+ P(B) + P(A-B);

217. VmoBipHicTb A0BYTKY HECYMICHUX NOAiN AOPIBHIOE:

a. gobyTKy MMOBIPHOCTEN LMX MOAin;
6. cymi MMOBIpHOCTEN LMX NOAiN;

B. HYMIO;

r. OOVHWLI;

218. l7|MOBipHiCTb 000YyTKY HE3aneXHUX NoAin AOPIBHIOE:

a. gobyTKy MMOBIpHOCTEN LUMX nogain
6. cymi nMoBIpHOCTEN LMX Noain

B. HymNio

r. oAvHWL

219. TpoTunexHa nogia Mmae MMOBIPHICTb, LLIO B CyMi 3 UMOBIPHICTIO AaHOI nogii AOPIBHIOE:

a. 2;
6. 1.5;
B. 1;
r. 0.5;

220. l7IMOBipHiCTb nopii A, wo cnpuse noaii B €:

a. MEHLUOI 3a MMOBIpHiCTb B;

6. He 6inbLIOO 3a MMOBIPHICTL B;
B. GinbLLOI 3a NMOBIPHICTL B;

I. HEe MEHLLIO 3a NMOBIpHICTb B;

221. 3rigHO TEOpPEMU MHOXEHHS VMOBIPHOCTEN MMOBIPHICTb A0OYTKY ABOX NOAiM AOPIBHIOE:

a. P(A-B)=P(B/A)- P(B):
6. P(A-B) = P(A/B)- P(A);
5. P(A-B)=P(A/B)-P(B);
r P(A-B)=P(A+ B)-P(B);
222. MoBipHiCTb A0BYTKY TPLOX NOAI 0BYNCRIOETLCS 38 POPMYIOLD:
a. P(A-B-C)=P(A)-P(A/B)-P(A/BC);
6. P(A-B-C)=P(A)-P(B/A)-P(C/A);
8. P(A-B-C)=P(A)-P(B/A)-P(C/B);
r P(A-B-C)=P(A)-P(B/A)-P(C/AB);



223. TloBHOIO rpynoto nogiv €:

a. Habip He3anexHMx piBHOMMOBIPHMX NOAiN

6. Habip nonapHO HECYMICHMX NOAiN, CyMa SIKUX € JOCTOBIPHOK NOAIE0
B. Habip He3anexHWX NoAdin, cyma gKkMx € JOCTOBIPHOK Nogieto

r. Habip noain, cyma SkMx € 4OCTOBIPHOK NOAieto

224. Bunagkosi nogii Ha3nBaKTbCA HE3aNeXHUMKN B CYKYMHOCTI, AKLLO:

a. KOXHi ABi NoAii 3 uiel rpyny HesanexHi;

6. MmoBIpHICTb fOBYTKY 6yAb-IKOr0 CKiHYEeHOro Habopy NoAiv 3 rpynu AOPiBHIOE JOBYTKY iX
NMOBIPHOCTEWN ;

B. MMOBIpPHICTb AOOYTKY BCiX NOAiN rpynu AOPiBHIOE A0BYTKY iX AIMOBIpHOCTEW ;

I. MMOBIPHICTb JOOYTKY NoAivi rpyny AOPIBHIOE HYIHO;

225. 3a hopMyrno NoBHOI MMOBIPHOCTI MMOBIPHICTL noaii A nopisHioe ({Hk 1<k < n} - NOBHa
rpyna noain):

a. 31 P(A/Hy);
6. ZZ 1 (Hk /A)
8. > 1 P (Hi) - P(A/Hy);
r Y1 P (Hi) - P (Hi JA):;

226. ®opmyna baiteca mae Burnsg ({Hk : 1 < k < n} -nosna rpyna nogin):

P(H,/A)-

H,g '
6. P(A/Hi):z:kl (A/Hk P(Hy).

PHA Hl
5. P(H:iJA) = s (éfk/A P(H)’
i) (i

P (Hi /A) = s 5am) pimy;

227. AnocTtepiopHi IMOBIPHOCTI FiNoTe3 MOXHa oBYMCNNTK 3a hopMyIoLo:

a. baneca;

6. BepHynni;

B. [lyaccoHa;

I. MOBHOI MMOBIPHOCTI;

228. Cxemoto bepHynni HasnMBaeTbCA cxeMa NPOBEAEHHS] EKCEPUMEHTIB:

a. 3 NigKMgaHHAM MOHETH;

0. 3 nigkMgaHHAM rpanbHoro Kybuka;

B. He3anexHux oguH Big 0QHOrO;

I. OOHaKOBWUX i He3aNeXHNX CKIHYEHHY KiNbKICTb pas;

229. MoBipHiCTb TOro, Lo Aesika nodis B cxemi bepHynni 3 i BunpobysaHsb Biadyaetbcs k pas
OOPIBHIOE (P - MMOBIPHICTb i€l Nodil B KOXXHOMY BUMNPOBYBaHHI):

a. Cpp"(1—p)"

6. Chp" *(1 - p)%;

s. Cpp*(1+p)" ",

r Cop*(L+p)"



230. HamnbinbLw NMOBIPHOIO KiMbKICTIO ycnixiB B cxeMi BepHynni 3 2 BunpobyBaHb Ta MMOBIPHICTIO yCixXy
B KOXXHOMY 3 HUX D €:

a. n;
ni.

6. [5];

B. [npl;

r. [np+ pl;
231. Tlpw Benukin KinbKocTi BUNpobyBaHb 3a cxemoto bepHynni Ta ManonMoBipHOMY YCMiXy B KOXXHOMY
BUNPOBYBaHHI MMOBIPHICTb TOTO, WO YCMiX HACTynNuTb k pas, Moxe ByTv HabnwkeHo obuMcreHa 3a
hopmMyroto (7 - KinbKiCTb BUNPOBYBaHb, P - MMOBIPHICTL YCMiXy B KOXKHOMY 3 HUX):

a. (”,f!)k e "P;
5 (nﬁ)k e %
B. I;L—l: -e P

S A

232. ®yHKUieo po3noainy BMnagkoBol BENUYMHU 5 € (pyHKuUiN:

a. F(x) =P(£ > x)
6. F(x) =P(0< & <x)
B. F(z) =P(¢{ > x)
r F(z) =P(£ < x)

233. LWinbHicTb po3noginy BUNaaKkoBOi BEMMYNHM - Lie OYHKLiS f(:z:) ans akoi (F' - dyHKuia posnoginy):

a. F(z)= [ f(t)dt;
6. F(z) = [ f(z)dz + C;
B. F(z) = [, f(t)dt;

o F(z) = [° f(t)dt;

234. OCHOBHUMU BNACTUBOCTAMM WinbHocTi posnoginy f () e:

a [ f(z)de =1, f(z) >0
6. [[Zaf(z)dzr =1, f(z) <0
B. fgoo f(z)dz =1, f(z) > 0;
r fy o zf(z)dz =1, f(z) <0

235. MaTtemMaTnyHUM cnogiBaHHAM OANCKPETHOI BUNAaKOBOT BENMUYNHN 3 PO3NOAINOoM (a:i;pz-) €:

a. > T
6. > . T Di
B. D, T; -piz;
EDVEERY
236. Ski 3 piBHOCTEM AN MAaTEMaTUYHOrO crodiBaHHs € HenpasunbHumm (€, &1, €2 - AOBINbHI BUNALKOBI
Benuunun, C' - ctana):
NM(C-§) = C - M¢;
2) M(& +&2) = M& + M&s;



)Y M(& - &) = M& - Méy;
4) MC = Ci5) M (& — &) = M& + Mé&s.

a. TinbKku 5;
0. 3i4;
B. 3i5;
r.1,2i4;

237. Ski 3 piBHOCTe Ansa avcnepcii € HenpasunbHumn (£, &1, £2- 0oBINbHI BUNaakosi BenuunHn,C -
ctana):
1) DC = 0;
2) D¢ > 0;
3)D(C-§) =C-Dg;
)
)

N

D(& + &) = D& + Dés;
D¢ = M (€2) — (M¢)>.

a. 1,3i4;
0. Tinbkn 3;
B. 3i4;
r. 2i5;

5

238. CepengHbokBagpaTUyHe BiOXWNEHHS] BUNAOKOBOI BENMNYMHU €:

a. KBagpaTHMM KOpPEHEM 3 ANCNEpPCii Liei BENNYMHM;

6. cepeaHiM 3HAYEHHAM KBaapaTa L€l BEMUYUHY;

B. BiOXMNEHHAM CEepeaHbOro 3Ha4YeHHs kBagpaTa BUNagkoBoi BENNYMHU Bif ii CEpeaHboro
3HAYEeHHS;

I. KBagpaTOM CepedHbOro 3Ha4YeHHS L€l BENNYNHY;

239. Bunapkosa BenuumHu & Mae BiHOMianbHWUM po3nogin 3 napameTpamu 1. i p. Sk i3 piBHOCTeN €

npaBuUIbHUMM:
NP(E=k)=Crp*(1 —p)" % npuk =0,1,2,...,n;
2) M¢ = np;
3) D¢ =p(1—p)".

a. Tinbku 1

6. Tinbku 2

B. Tinbkn 3

r. Tinbkn 1i2

240. Bunapkosa BenuumnHu £ Mae posnopain MyaccoHa 3 napameTpom A. SIki i3 piBHOCTel €

npaBuibHUMN?
k

1)P(§: k) = % .ef)\,npmk :0,1,2,..‘;
2) ME = )
3) D¢ = N2

a. Tinbkn 1i2

O. Tinbkn 1i 3

B. TiNbknM 2i3

Ir. BCi



241. BunagkoBa BenuuMHM £ Mae PiBHOMIPHMIA PO3NOAIN Ha Biapi3Ky [a; b]. Aki i3 TBepOKEHDb €

npaBUITbHUMN?
1) Tl WinbHICTb PO3MNOAINY € KYyCKOBO CTanolo;
b— 2
2) D¢ = ( 4a) )
__ atb
a. BCi
6. Tinbkn 1i2
B. TiNbkn 113
r. Tinekn 3

242. BunagkoBa BenvuMHa & Mae HopMarsibHWIA PO3MOAIN 3 napaMeTpamMu a i o?. Ak i TBEPOXKEHDb €

npaBUIIbHUMN?
_ )2
1) winbHicTb posnoainy £ mae surmsag f(z) = \/21—m exp { — (x%(;) };
2
2) winbHictb posnoginy & mae surnsg f(x) = ;m exp %}

3 M(§) =a+0,D(¢) =0?—a?
4) M(f) = a, D(ﬁ) = o2,

a. Tinbkn 1;

0. Tinbkn 2 4;
B. TiNbkun 2 i 3;
r. Tinbku 1i4;

2
243. {ki i3 TBepaXeHb npaBunbHi Ans dyHkuii Jlannaca @(a:) = fox L o7 dt?
)& (-z) = -2 (z);

3

2)®(—z)=1—-®(z);
3) @ (—z) =2 (z);
4) lim & (z)=1;5) lim & (z)=0,5.
T—+00 T—+00
a. 3i4;
0. 1i5;
B. 2i5;
r 1i4;

244. BunapkoBa BenvuuHa & Mae NoKasHUKOBMIA po3noain 3 napametpom A > 0. Ski i3 TBepaXeHb €
npaBUNbHUMMN?

1) winbHicTb po3noginy & mae surmnsag f (a:) _ 0,z <0,
0,z<0
2) winbHicTb posnoginy & mae surnsag f (z) = =

4) ME = )\, DE = X2,

a. 2i3;
6. 1i3;
B. 2i4;
r 1i4;



245. BcTtaHOBUTM BiQNOBIQHICTb MiX LWiNIBHOCTSIMY | HA3BaMK PO3NoainiB.

1
| 5z € lasd],
”f(‘”)‘{ 0,2 ¢ [a;b];
0,z <0,
2)f($) = { )\ex—)\x,x > O;
(acﬂz)2

a. 1-piBHOMipHUN, 2-HOpMarbHUN, 3-NOKa3HNKOBUN
6. 1-piBHOMIipHUIA, 2-NOKA3HUKOBUI, 3-HOPManbHUN
B. 1-HOpManbHWUN, 2-NMOKA3HNKOBUIN, 3-PiBHOMIPHUN
r. 1-NOKasHMKOBWI, 2-PiIBHOMIPHUIA, 3-HOPMarbHUI

246. Hexan r({, 77) - KoedilieHT Kopensuil BUNagkoBuxX BENMYUH 5 i M. SKi i3 TBEpAXEHb €
npaBUITbHUMN?
r(&,m) = 0, AKWO BUNAAKOBI BENUUYMHU HE3AMEXHI;
2) sikwo 7(&,m) = 0, To BUNAAKOBI BENUUYMHU HE3AMNEXHI;
3) |7(&,m)| = 1 Togi i Tinbkv ToAi, KONM BUNAAKOBI BEMMYMHU TIHINHO 3ANEXHi.

a. Tinbku 3;

0. Tinbkn 1i 3;
B. Tifnbkn 2 3;
r. Tinbkn 1i2;

247. KoediyieHTOM Kopensuii ABOX BUNAaLKOBUX BEMNYMH § i 7 € yncno piBHe:

a M(én) .
© VDEDny
6 (E M )(7I+M77)
: VD& Dy ’
M- M )(n n).
D¢-Dn ’
¢ ME-ME)(n—Mn).
’ vDE-Dn ’

248. 3rigHo i3 3aKOHOM BEMMKMX YMCEN NPaBUNbHUMN € TaKi TBEPIKEHHS:

1) ManonmoBIpHO, WO cepeaHe apnMETUYHE BiAXUNEHb BUNAAKOBUX BENTMYMH Bif, CBOIX MareMaTUYHNX
crnofiBaHb 3HA4YHO BiAPi3HAETLCA Big 0, NpU BEMMKIN KiNIbKOCTI HE3aNEXHWUX BUNALKOBUX BEMUYMH.

2) Cyma BenuKoi KinbKoCTi BUNAAKOBMX BEMWYNH Mae NpUONN3HO HyNboBE MatemMaTyHe CnofiBaHHsA Ta
OAVHUWYHY OMCNepCito.

3) KinbkicTb ycnixiB y cxemi bepHynni Mano BigpisHAETLCS Bi MMOBIPHOCTI yCNiXy B KOXXHOMY 3
BUNpoOyBaHb, NPW BEMWKIN KiNbKOCTi BUNPOOyBaHb.

a. Tinbku 1
0. TinNbkn 2
B. Tifnbkn 3
r. TiNbkn 1i2

249. HaBmaHHS 06paHO ABa AoOaTHUX Yncna & Ta Y, KOKHe 3 AKUX He nepeBuLlye 7. 3HanTu
MMOBIPHICTb TOro, WO cyma ix byae He binbLua 5.

a. 0,255;
6. 0,260;
B. 0,265;
r. 0,270;



250. Y kBagpart 3 BepwunHamu A(0;0), B(1;0), C(1;1), D(0;1) HaBmMaHHs1 knHyTO Touky M(p;q). 3HanTn
MMOBIPHICTb TOrO, LLIO KOPEHi PIBHAHHSA z? + px + q = 0 6yayTb AincHUMN.

NN

@ oo

e
. ol

u
[y
=2

251. Ha Bigpi3ky [-1;2] HaBMaHHs B3ATO ABa YMcna. Aka MMOBIPHICTb TOro, Wo ix cyma Ginblwa 3a 1, a
A0BYyTOK MeHLumMi 3a 1?

a. 0,384;
6. 0,321;
B. 0,285;
r. 0,416;

252. Tupax nonynsipHOi ra3eTn ApYKYeTbCs B ABOX Tunorpadisax. MoTyxHocCTi uux Tunorpadiv
BigHOCATbLCSA sk 3:4, npuyomy nepLia gae 3,5% 6paky, apyra - 2,5%. Aka NMOBIpHICTb TOrO, WO
HaBMaHHsS 06paHuiA NPUMIpHUK raseTy Byge 6pakoBaHUM?

a. 0,0293;
6. 0,0298;
B. 0,0303;
r. 0,0308;

253. BrvpoBHULUTBO NeBHOI NpoayKLii MoXe NpoBOAUTUCE B ABOX TEMMEpaTypHUX pexumax 3
nmosipHocTsamu 0,45 i 0,55 BignoBigHO. 3anexHo Big TeMNepaTypHOro pexnmMy MMOBIPHICTb OTPUMAaHHSA
npoaykuii BULLOT akocTi ctaHoBuTb 0,8 i 0,9. Aka MMOoBIpHICTb TOro, WO HaBMaHHA BUGpaHa NpoayKuis
BULLIOT AKOCTi?

a. 0,850;
6. 0,855;
B. 0,860;
r. 0,865;

254. TpoayKTUBHICTb NepLUOro asTomaTa BABIYi NepeBuLLlye NPOAYKTUBHICTb Apyroro. MNepwunn asTomar
B cepeaHboMy fae 60% pgetanen BigMiHHOI SkoCTi; opyrun - 84%. Fka MMOBIPHICTb TOrO, LLO HAaBMaHHS
BMOpaHa getanb Oyae 3 6pakom?

a. 0,65;
6. 0,28;
B. 0,4;
r. 0,32;

255. TMepwa 6puraga surotosuna 80 BnpoGiB, apyra - 120. Y nepuwin 6puragi 2% BupobiB 6GpakoBaHi, a
B Apyrin - 5%. [leTani HagxoaaTb Ha CniflbHUN KOHBeEpP. HaBMaHHA B3ATUIN 3 KOHBeEpa BUPiO BUABUBCS
He BpakoBaHUM. Aka NMMOBIPHICTb, WO BiH BUFOTOBMNEHMWIA NepLuoto bpuragoto?

a. 0,36;
6. 0,41;
B. 0,46;
r. 0,51;



256. Y peknamHOMY areHTCTBi NMpautoe ABi rpynu gM3anHepis: nepia obenyrosye 25 dipm, apyra - 45.
MpoTarom ogHOro MicsLs KOLWTK, BUTPAYEHi Ha peknamy ausarnHepamMu nepLiol rpynu, noBepTarnTbca A0
40% dcpipm, apyroi - 0o 45%. HaBmaHHsa BubpaHa cipma okynuna BuTpayeHi Ha peknamy KowTu
NpoTAroM MicAus? Aka MMOBIPHICTb TOrO, WO dipMa 06CcnyroByBanach Apyrot rpynok au3anHepis?

a. 0,57;
6. 0,62;
B. 0,67;
r. 0,72;

257. Y ToBapHomy noisgi 50 BaroHiB, 3aBaHTaxeHux Byrinnam asox coptis: 30 BaroHiB MictaTb 70%
BYrinns nepLuoro copty, a iHwmx 20 BaroHiB 60% Byrinns nepLioro copty. Bunagkoso B3aTun ang
aHani3y LMaTokK BYTinns BUSBUBCS APYroro copTy. 3HaWTU MMOBIPHICTb TOTO, LU0 BiH B3ATWUM i3 BaroHy
Apyroi rpynu.

a. 0,32;
6. 0,37;
B. 0,42;
r. 047;

258. fAka nmosipHicTb, Wwo cepeq 200-T Yonosik byae He MeHLIe YOTUPW NiBLLUI, SAKLLO BOHU B
cepeaHboMy cknagatoTb 1% Bifg 3aranbHOI KiNbKOCTI Nogen?

10 .

a. 3e2

6. Ll7e”.
. 193 ’

B. 3?; 1002

e .

rl-— =5

259. Niapy4Hnk HagpykosaHo Tupaxem 5000 npuMipHUKiB. IMOBIpHICTL TOro, Lo NigpyyHUK Byae

©pakoBaHum gopieHioe 0,001. 3HaNTK MMOBIPHICTb TOTO, L0 TUPaX Ma€ He GinbLue TPbOoX BpakoBaHUX

NigAPYYHUKIB.

5 5
2€

_ 37,5,
1 5 €

118 ,—5.
3¢

oo

r.

260. 3aBop Bignpasus Ha 6a3y 10000 406POAKICHNX BUPOBIB. IMOBIPHICTb MOLLKOAXXEHHS! KOXHOIO
BMpODOY nig, Yac TpaHCNopTyBaHHA Ha 6a3y gopieHioe 0,0001. 3HaiTK MMOBIPHICTL TOro, LWLO Nig Yac
TpaHcnopTyBaHHA 6yae NowKoaKeHO He BinbLue, 9k 3 Bupobu.

oo

@&| | oo o

0
®|n——\
®

261. VIMoBipHicCTb TOro, Lo BMPI6G BULLOIO copTy AopiBHIoe 0,25. Aka HailiMOBIpHiLLa KinbKicTb BUPO6iB
BMLOro copty B napTii i3 350 B1poGiB?

a. 86;
0. 87;
B. 88;



r. 85;

262. 3a gaHvmu Bigainy TEXHIYHOro KOHTPOIO cepel BUroTOBNEHUX getanen y cepegHbomy 1,5%
Opaky. 3HarTK HaniMOBIPHILLY KiNbKICTb OpakoBaHux aetanen y naprii i3 300 getanen.

o

" e oo

N

263. 3HaueHHss A = 2 ans oneparopa A Ha 6aHaxosomy npoctopi X, A(z) = 2z, x € X, 6yge

a. BNacHUM 3HaYEeHHSM
6. TOYKOM HEMEPEPBHOrO CreKkTpa

B. TOYKOH 3aNMLLKOBOIO CnekTpa

I. Hanexartu pe3osibBEHTHIN MHOXMHI

264. BkaxiTb CYKYNHICTb NiHINHO 3aneXHUX BEKTOPIB Y NpocTopi C’[O, 1]
a. z(t) = 1,y(t) = cos 2t, z(t) = cos® t
6. x(t) = 1,y(t) = cost, z(t) = cos®t
B. 2(t) = 1,y(t) =t, 2(t) = 2
rx(t) =1,y(t) =2, 2(t) =t
265. KoTpa 3 nepepaxoBaHux nigMHoxwH npoctopy R He € nornuHatouoro?
a. {(:1:1,:1:2) ER?: 3 < 0}
6. {(z1,22) € R?: 2% + 2} <1}
B. {(w1,22) € R?: &} + 2} <1}
r {(a:l,aa) ER?: —1< g, < 1}
266. KoTpa 3 nepepaxoBaHuX NiAMHOXMWH NPOCTOPY R? He € 3GanaHcoBaHOW?
a. {(z1,22) €ER?: (zy — 1)® + 2} <4}
6. {(ml,mz) eER?: ;= J:g}
B. {(w1,22) € R?: &} + 2} < 4}
2 2
r {(:Izl,azz) eR?: %+% < 1}

267. KoTpwin 3 nepepaxosanux yHkuioHanis Ha C'[0, 1] He € niHiiHum?

a. f(z) =z(0)+=(1)—1

6. f(z) = w(0)+2ac(1/2)
1
B. f(z) = [=z(t)dt
Vs
r f(z) = [ z(t)dt + z(1)
0
1
268. MNocnigosHictb ¢, = | —,0,...,0,1,0,... | y npocropi {2
n



269.

270.

271.

272.

273.

274.

a. posbiraetbcs

6. 36iraetbcst po ¢ = (0,...,0,...)
B. 36iraetbes go x = (1,0,...,0,...)
r. 36iraetbes po ¢ = (1,...,1,...)
. . 1 :
Mocnigoewictb , = | 1,0,...,—,0,... | y npocTopi £,
n
N—_——
n
a. s6iraetees o z = (1,0,...,0,...)
6. 36iraetbest po ¢ = (0,...,0,...)
B. po3biraeTbcsa
r. 36iraetbes poz = (1,...,1,...)
. . 1 :
Mocniposnictb , = | 0,0,...,—,0,... | y npocTopi £;
n
N—_——
n

a. s6iraetbes go ¢ = (0,...,0,...)
6. 36iraetocs o « = (1,0,...,0,...)
B. po3biraeTbcs
r. 36iraetbes poz = (1,...,1,...)
MocnigosHicts Z,(t) = " — t"™! y npocTopi C[0, 1]

a. abiraetbes po z(t) = 0

6. 36iraeTbes po z(t) =t

B. po3biraeTbcs

r. 36iraeTbes go x(t) = sint

MocnigosHicTs @, (t) = y npoctopi C[0, 1]

nt
vn?+1
a. abiraetbes po x(t) =t
6. 36iraetbes po z(t) = 0
B. po3biraetbcs
r. 36iraeTbes po z(t) = 1

MocnigosHicTs 2, (t) = e */™ y npocropi C [0, 1]

a. 3biraetbes ao x(t)
(

=1
t)y=e"

©. 3biraeTbca 0o t
B. po3biraeTbcs

r. 36iraeTbes go z(t) = €

Hopma niHiriHoro cpyHkuioHana f : Lo [0, 1] — R, f(x(t))

v o e
Ll 1

[ z(t)tdt popisHioe
(0,1]



r. 0
275. Hopma nitiitHoro doyrkuionana f : C[0,1] — R, f(x(t)) = x(0) — 2z(1) nopisHtoe

"o oW
[\V]

-1

276. KyT mix BekTOpaMn © = (1, 0, %, 0, i, o0,.. ) Tay = (0, 1,0, %, 0, %, 0,.. ) [OpIiBHIOE

oo

bl
w|§u>|=} O oy

277. TMoBHWUI METPUYHUIA MPOCTIP 3aBXau

a. He MOXHa nogaTu y BUMsAai 3nidyeHHoro 06'eAHaHHSA Hige He LWiNbHUX MHOXMWH
6. MOXHa nogaTun y BUrnagi 3niyeHHoro o6'egHaHHA Hige He WinbHMX MHOXWH

B. MOXHa nogaTtu y BUrnagi 3niYeHHOro NnepeTuHy Hige He LWinbHUX MHOXWH

I. € MHOXWHOI nepLuoi KaTteropii bepa

278. HeckiHyeHHa NoCnigoBHICTb efleMeHTiB KoMMNakTa 3aBXan

a. Mae rpaHnyHy TOYKY
0. HeobMmexeHa

B. 30ikHa

I. po3bixkHa

279. 3aMKHeHUM nignpocTip KOMMNaKTa € 3aBXaun

a. KomnakT
0. BiKpMTMI NigNpoCTip

B. MHOXWHO Apyroi kateropii bepa
I. MHOXWHOI NepLuoi Kkateropii bepa

280. O6pas KomnakTy Npu HenepepBHOMY BioOpaXkeHHI 3aBXxaun

a. KoMnakT
0. BigKkpuTa NigMHOXMNHA

B. MHOXWHa apyroi kateropii bepa
I. 3niYyeHHa MHOXMHa

281. HenepepBHa dyHKLUiS HA KOMNAaKTi 3aBXam

a. piBHOMIpHO HenepepBHa
6. cnabko HenepepBHa

B. OOHOCTaMHO HenepepBHa
I. po3puBHa

282. ToToxHi onepartop Ha 6aHaxoBomy npocTopi X € KoMNakTHUM

a. Tinbkn konu X - CKIHYEHHOBUMIPHWIA
0. 3aBxaun



B. Hikonwu
r. Tinbku konn X - rinb6epris

283. TMinitHnin onepatop A Ha 6aHaxosomy npocTopi 6yae maT HenepepsHUI 0BEPHEHNI TOAI | TiNbKM
Toni, konm A

a. BiekTMBHUN | oBbMmeExxeHN
6. GiekTUBHMIA

B. oOMeXeHun

I. Ma€ 3aMKHEHU rpadik

284. YsaranbHeHa yHkuis f Mae noxigHy

a. 3aBxau

6. Tinbku konmu f HenepepsHa
B. Tinbku konu f perynsipHa
I. Hikonu

285. Hexalt X|o,1] - XapakTepucTu4Ha yHkLUis Bigpiska [0, 1]. Toai noxigHa XEO 1] YHKUIT X[0,1] B CEHCI

y3aranbHeHUX QYHKLUiA AOPiBHIOE

a. 0(xz) —6(z —1)
6. 6(xz) +d(x+1)
B. 6(x)
r. 6(x)

286. MHOXWHa perynsapHnx TOYOK (pe3ofnbBEeHTHA MHOXWHA) MiHIMHOIroO HenepepBHOro onepatopa Ha
GaHaxoBOMY NMPOCTOPi 3aBXau

a. BigkpuTa

0. 3amMKHeHa
B. obMexeHa
I. KOMNakTHa

287. BkaxiTb MHOXMHY, sika He € onykrioto B npoctopi Ca, b]
. MHOXMHa BCiX NOMNiHOMIB CTeneHs 1

. MHOXWHa BCiX AnepeHLinoBHMUX (DYHKLIN

a

6. MHOXMHa BCiX 3pocTatoumx OyHKLN

B

I. MHOXWHa BCiX NoniHoMiB cTeneHs < n

288. Y eskriinosomy npocTopi pisHicTs || + y||2 = ||z||* + ||y||?* BukoHyeTbes Toai i Tinbky Togi, konm
eneMeHTn T i y

a. OpTOroHasnbHi

0. NiHINHO 3anexXHi
B. piBHi

I. NiHINHO He3anexXHi

289. TpocrTip Zp € rinobeptoBuM

a. Tinbkv npu p = 2
6. Tinbkmunpup =1



B. npu goinsHomy 1 < p < 00
I. TiNbKM NpY p — 00

290. MignpocTip 6aHaxoBOro NPOCTopy € 6aHaXOBUM TOAI i TiNbKM TOAI, KONW Lewn nianpocTip

a. 3aMKHeHun

6. CKIH4EHHOBMMIpPHUN
B. HECKIHYEHHOBUMIPHUI
r. cenapabenbHui

291. Bci HOpMM Ha NiHINHOMY NPOCTOPI € eKBiBaNEeHTHUMW TOAI i TiNbKX TOAi, KONW Luen NpocTip

a. CKIHYEHHOBUMIpHUI

6. HEeCKiHYeHHOBMMIPHUN

B. Mae€ HesnideHHun 6asuc MNamens

I. € NPOCTOPOM Hap NofeM KOMMNEKCHUX Yncen

292. Basucom Mamens niHinHoro npoctopy X Has3vMBaeTbcA

a. NiHINHO HesanexHa CyKYMHICTb eneMeHTiB, NiHiNHO 060M0oHKO Ko € X
6. CyKYMHICTb enieMeHTIB, MiHilNHOK 06GOoMoHKOW AKoi € X
B. CKiHYEHHa NiHINHO He3aneXHa CYKYMHICTb eNeMeHTIB, NiHiNHOK 060MoHKo AKoi € X

-

CKiHYeHHa NiHINHO He3arnexHa CyKynHICTb eneMeHTiB,onyKro 060MoHKow AKkoi € X
293. Hexait X - 6aHaxis npocTip. Teopema Anaorny CTBEpAXYE:

a. 3aMKHeHa oduHWYHa Kynst cnipsikeHoro npoctopy X * - koMnakT y *-crnabkii Tononorii
npoctopy X *

6. 3aMKHEeHa odMHUYHA Kyns cripskeHoro npoctopy X * - komnakT y crniabkiin Tonornorii npoctopy
X*

B. 3aMKHeHa ofMHMYHa Kyns cripsbkeHoro npoctopy X * - KOMNaKT y CUIbHii Tononorii NpocTopy
X*

r. BiOKpWUTa ogMHWYHa Kynst cnipsikeHoro npoctopy X * - komnakT y cnabkiii Tononorii npoctopy
X*

294. KoxeH cenapabenbHui rinbbepTiB NpocTip isoMOpdHUN 00

a. £2
6. {1
B. Ll[O, 1]
n oo

295. TNocnigoBHICTb BKNaAeHNX KySb MOBHOMO METPUYHOIO MPOCTOPY 3aBXAM Mae HEMOPOXKHIN NepeTuH,
AKLLO

a. Kyni 3amKHeHi i iX pagiycy npsamMyloTb 40 Hyng
6. Kyni BigKpwWTI i X pagiycu He NpAMYOTb 40 Hyns
B. Kyni 3aMKHeHi

I. pagiycu Kyrnb NpAMYOTb 40 HyNs

296. OnepaTop Ha 6aHaxoBOMY MPOCTOPI € HENEPEPBHMUM TOAI i TiNIbKW TOAI, KONW BiH €

a. ODMEeXeHUM



0. KOMMNaKTHUM
B. TOTOXHiM
I. CaMOCMPSKEHUM

297. JiHINHMA HenepepBHUI (PyHKLIOHaN y NigNpoCTOpi HOPMOBAHOIO NPOCTOPY MOXHA NMPOSOBXUTU Ha
BECb MPOCTIp 3i 36epexXeHHAM HOpMMU

a. 3aBxau

6. TiNbKM 4Na eBKMiZOBUX NPOCTOPIB

B. TiNlbKM ANSA CKiHYEHHOBUMIPHNX NPOCTOpIB
I. Hikonu

298. BkaxiTb nianpocTip NpocTopy £, AKWA HE € 3aMKHEHUM

a. Coo
6. ¢

B. C
r. R"

299. Ctuckyrove BigobpakeHHs1 METPUYHOIO NpPocTopy B cebe

a. Mae eanHy HEPYXOMY TOYKY, SIKLLO NPOCTIp NOBHUN
6. 3aBXOu Ma€e HepPyxomy TOUKY

B. Mae ABi pPi3Hi HEPYXOMi TOYKK

I. 3aBXOM € TOTOXHIM BigobpakeHHAM

300. MnowwHa, piBHsHHA sikoi az + ¢z + d = 0 (acd # 0), napanensHa

a. Tinbkn go oci OX
6. Tinbkun go oci OY
B. Tinbkn go oci OZ
r. go nnowmHn X OY

301. BcraHosutn Bug yotupmkyTtHinka ABC D 3 Bepwmtamm y Toukax A(0; 0), B(1;3), C(4;4),
D(3;1):

a. pomb

0. NPAMOKYTHUK
B. KBagpar

r. Tpaneuis

302. KoHiyHa noBepxHs - Lie NOBEPXHSA, yTBOPEHA NPAMUMM, SKi

a. npoxogATb Yepes 3afiaHy TOUKY | NepeTnHaTb 3a4aHy MiHito
6. NpoxogATb Yepes 3agaHy TOYKY

B. MapaneribHi 3afaHiv npaMin i nepeTuHaloTb 3aaHy niHito

I. NapanernbHi 3agaHin Nnpamin

303. PiHsinva 922 — 4y? — 422 = 0 3agae B npocTopi

a. enincoin
6. KOHiYHY NOBEPXHIO
B. LMNIHAPUYHY NOBEPXHIO



I. O4HOMNOPOXHUHHWI rinepbonoig
304. PiHsinvs 922 + 4y? + 422 = 36 3agae B npocTopi
a. enincoin
6. KOHiYHY NOBEpPXHIO
B
r.

. UMNiHOPWYHY NOBEPXHIO
0OHOMOPOXHUHHUI rinepbonoig

305. PigHsiHHs 922 — 422 = 36 3anae B npocTopi

a. enincoin

6. KOHiYHY NOBEPXHIO

B. UMMIHAPWUYHY NOBEPXHIO

I. OOQHOMOPOXHWMHHWUIA rinepbonoig

306. PigHsiHHa 922 + 4y? — 4z = 0 3anae B npocTopi

a. enincoig

6. KOHiYHY NOBEPXHIO

B. UMMiHAPWUYHY NOBEPXHIO
r. eninTM4HUn napabonoig

307. CepenuHu CTOpiH TpukyTHUKa nexarb y Toukax Mi(—1;5), My(3;4), M3(8; —4). Cknactu
PIBHSIHHS CTOPOHU TPUKYTHUKA, Sika MPOXOAMUTL Yepes Touky My:

a. 5c+8y+35=0
6. 8¢ +5y—17=0
B. 8 +5y+25=0
rbr+8y—19=0

308. [MpsiMoniHinHI TBIpHI NOBEPXHi APYroro NOpsAAKy - Le npsmi, sKi

a. nepeTrHaTb MOBEPXHIO B OAHIN ToYLi
0. nepeTMHaKTb MOBEPXHIO B ABOX TOYKAX
B. AOTMKalOTbCHA OO0 NOBEPXHi
r. iHWa BianoBiab

309. JliHia neporo nopsaky Ha NNOWMHI — ue

a. OOoBiNbHa 3aMKHeHa niHia 6e3 camonepeTuHiB
©. [JoBinbHa 3aMKHeHa niHis

B. npsiMa
I. Kono

310. HepieHictb ax + by + ¢ < 0 Bu3Havae Ha nnowmHi

a. npsimy
6. Bigpi3ok
B. Kpyr

I. NiBNMAOLWMHY

311. Bektopn a = xﬁ + ylj + zll_é, 5 = :1:2;4— yﬁ + Z2E OpTOroHarnbHi, SKLWO



o _ Y _ 2
23 Yo 22
6. 12 +Y1y2 + 2122 = 0
1 Y A
B. - 4 =L 2 —
+y2+22 0

Z2

Lz +y+2)( @ty +22) =0

312. Bektopn d = a:lg + yJ + zll_é, B = :132; + yﬁ + zﬂé KoniHeapHi, SKLWo

Ty o2
X Yo 22
6. T122 + y1y2 + 2122 =0
T Yo om
B. + " + o 0

T2

r(@tyta)(@ty+2) =0

2 2
313. PiBHSAHHSA acumnTOT rinepbonu 2—2 — %2 = 1 mae Burnsag

T =+
.Y = *ex
.y ==*3z
y::tgw

m o

-

314. PiBHAHHA NpAMOI Y Bigpidkax Ha OCSX — Lie PiBHAHHA BUMAQy

a. 24+¥%=0
6. Ax + By =C
B. 24 ¥ =1
raxr+by=1

315. PiBHSAHHS NIIOWMHK, sika npoxoauTs Yepes Tpu Toukn My (z1, y1, 21), Ma(x2, Y2, 22),
M;(x3,ys, 23), 3anucyeTbes y BUMsA

=21 Y-y 2—2
a. |x2—T1 Y2~y 2—z|=1
I3 — &1 Y3 — Y1 23— 21
r—I1 Y-y z2—z2
6. |[Z2—®1 Y2—y1 22—21|=0
T3 —T1 Y3s— Y1 23— 21
r—T1 Y—Yyr =z2—2z
B. [T —X1 Y2—Y1 22—21|=1
T—T1 Ys— Y1 23— 2
Lz +yys + 223 =0

316. BigcTtaHb Big TOYKM A(:I:O, yo) Ao npsimoi ax + by + ¢ = 0 moxxHa obuncnuTK 3a 4ONOMOIoH
dopmynu
|azo+byo+c]
VaZ+b?

. |azo + byo + €|
|azo+byo+c]

v/ lal+[b]
r lazo+byo|
" Vai+b2+c?

317. Kyt mix npsmumun y = k1 + by Tay = kox + be popisHioe

(@)



O]

. arcctg ‘ 1+k1k2

6. arctg | 1+k k2

w

tg ’ 1+k1k2

ko—k1
1-+k1 ko

-

318. Ckinbkoma cnocobamu rpyny i3 15 ocid MoxxHa po3ginuTi Ha ABi rpynu, Tak Wob B ofHin 6yno 11, a
B iHWIin — 4 ocobun?
a. Al
6. AL,
». Cl - Cy
r. 015

iICTUHHI?

B. 3i4
r1i2

320. Mpami A1z + By + C; = 0 1a Ayx + Boy + Cy = 0 napanenbHi, akiwo

a. A1A2+BlBQ =0

0. AlBl—f—Ang =0
A _ B

B. A—2—B—2

C AT

AT G

321. Enincom Ha3nBaeTbCHA reOMETPUYHE MiCLie TOYOK NITOLWMUHK, AN SKNX

a. BigcTaHb 40 3agaHol TOYKM OOPIBHIOE BiACTaHi 40 3a4aHOol NpsiMoil

6. cyma BigcTaHen o ABox hikcoBaHMX TOYOK € BENMYMHA cTana

B. AOOYTOK BifcTaHen A0 ABOX (hikCOBaAHMX TOYOK € BENMYMHa cTana

I. MO4YNb Pi3HULI BigCTaHen 4o ABOX (hikcoBaHMX TOHOK € BENUYMHA cTana

322. lNinep6onot Ha3nBaETLCS reoOMEeTPUYHE MiCLIe TOHOK MMOLUHN, NS SKNX

a. BigcTaHb A0 3agaHol TOYKM OOPIBHIOE BiACTaHi 40 3a4aHOol NpsiMoil

6. cyma BigcTaHen o ABox hikCoBaHMX TOYOK € BENMMYMHA cTana

B. AOOYTOK BifcTaHen A0 ABOX (hikCOBaAHMX TOYOK € BENMYMHa cTana

I. MOAYNb Pi3HULI BigCTaHen 4o ABOX (hikcoBaHMX TOYOK € BENUYMHA cTana

323. lMapabonoto Ha3MBaeTbLCA rEOMETPUYHE MiCLE TOYOK MAOLLMHU, AN AKX

a. BigcTaHb A0 3agaHol TOYKM OOPIBHIOE BiACTaHi 4O 3agaHOol NpsiMoil
6. cyma BigcTaHen o ABox hikCoBaHMX TOYOK € BENMMYMHA cTana
B. AOOYTOK BigcTaHen A0 ABOX (hikCOBaAHMX TOYOK € BENMYMHa cTana



I. MOAyNb Pi3HWULI BiaCTaHen 40 ABOX (hiKCOBAHMX TOYOK € BENMYMHA cTana

324. SAki 3 HaBEOEHMX HUXKYE PIBHOCTEN € NpaBuUnbHUMU (d Ta 5— BEKTOPU, A — 4KCIO)?
1) pryd = &
2) pryd = W
3) [A\d| = Al|d],
4) | Ad| = |A[ - [d]
a. 1i4
6. 2i3

B. 1i3
r.r2i4

325. lNoBepxHsa nepLuoro NOpsiaky — e

a. [OoBiflbHa 3aMKHEHa NOBEPXHS
0. Kkpyr
B. MowmHa

r. cdepa
326. MnowwHa, 3apanHa pisHsaHHaM by + cz + d = 0 (bed # 0), napanensHa

a. Tinbkun go oci Oz
6. Tinbku go oci Oy
B. Tinbkn go oci Oz
r. ao nnowwnn zOy

327. MnowwHa, 3agaHa pisHsaHHIM ax + ¢z + d = 0 (acd # 0), napanensHa

a. Tinbkun go oci Oz
6. Tinbku go oci Oy
B. Tinbkn go oci Oz
r. ao nnowwnun zOy

328. binblue, Hixk ABa ronoBHi giaMeTpn Mae

a. eninc
6. kono
B. napabona
r. rinepbona

329. [ns npamoi 3 pisHsHHaM Az + By + C = 0 napa uncen (A, B) —ue

a. KoopAuHaTU HanNpPsIMHOIrO BEKTOpa NnpsiMol

6. KoopAMHATK TOYKM, Yepes sKy NPoOXoauTb npsiMa

B. BENUYMHM BiOpi3KiB, SKi BiATUHAE NpsAAMa Ha OCAX KoopAnHaT
I. KOOpAWHATW NepPneHanKynsipHOro (HopMarbHOro) BekTopa

330. Ans npamoi 3 pisHsiHHaM Ax + By + C' = 0 napa uncen (—B, A) — ue

a. KOOpAMHaTW HanpsIMHOroO BEKTOpa NpsiMOi
6. KOOpAMHaTM TOYKM, Yepes Ky NpoXoauTb npsima



B. BENWYMHM Bigpi3KiB, SKi BioTMHAE npsaAMa Ha ocsax KoopauHat
I. KOOPAMHATK NEpPNeHOUKYNSAPHOro (HOpMarnbHOro) BEKTopa

331. Aka 3 HaCTynHUX NiHiA He MaeE LleHTpa CUMETPIi?

a. rinepbona
6. napabona
B. KOno
r. eninc

332. KaHoHi4YHe piBHSAHHSA NPSAMOT B MPOCTOPi Mae BUrNAS,

a. m(z — x9) = n(y — yo) = p(z — 20)
6. T=To _ YW _ 2= _ ()

m n p
T—Zg Y—Y% R—20

B. =+ =2+ . =0

r T—xo _ Y=Y _ 220

' m n D

333. PiBHSAHHSA NAOLWWMHM B NPOCTOPI, Ika MPOXOAUTb Yepe3 AaHy TOYKY, Mae BUMAg

a. m(z —x0) +n(y —yo) +p(z —20) =0

6. T—% _ Y~ _ z—2 _—
’ m n P
T—T Y—Yo zZ—2y __
B. — T T =0
r =% — Y"Y% _ z2=Z
: m n D

334. BigcTtaHb Big TOYKK A(mg, Yo, zo) Ao nnowwuHn ax + by + cz + d = 0 moxHa obuncnuTm 3a
A0Mnomoroto oopmynu
|azo+byo+czo+d|
va2+b2+c?

6. |CLJ}0 + byg + czo + d|
|am0+byo+czo+d\

V/ lal+[bl+c]

|azo+byo+czo|

Va2 b2+ 4-d?

335. Enincoig — ue noBepxHsl, KAHOHIYHE PIBHSHHSA SKOI B NPAMOKYTHIN 4eKapToBin cucTteMi KoopanHat
Ma€ HaCTYNHWUIA BUIMSA:

N

2 2

z_ y _zZ
2t —a=0
T z
2t —a=-10
2 2 2
T A

s gttt

3
z_ y _ zZ _
r'a2+b2 cz—]-

336. OQHONOPOXHUHHMI rinepbonoig — Lie NOBEPXHSA, KAHOHIYHE PIBHAHHS SIKOi B MPSIMOKYTHIN
AeKapToBil CUCTEMI KOOPAUHAT Mae HacTYNHUA BUMA4;

2 2 2
Z_ y _ z
2t —a=0
z_ y _z _ _
ag—i_b2 cg_ 10
x Yy z-
B. ﬁ+?+c_2_]‘
3 3
Z_ y _ zZ _
r'a2_|_b2 c2_1

337. [BOMNOPOXHWHHUIA rinepbonoig — Le NOBEpPXHsl, KAHOHIYHE PIBHAHHS SKOI B MPSMOKYTHIl
AEeKapTOoBil CUCTEMI KOOPAUHAT Ma€e HACTYMNMHUA BUMAL;



[
[N
[V}

a i a=0

AthTaT]
B§+—2+CZ—2 1
rhth -5 =1

2 2
338. EkcueHTpucuTteToM eninca z—Q + ‘Z—Q = 1 (nosHa4eHo ?=a?— b2) Ha3MBAETLCS YNCTIO:;

@ oo

b |
fI%q jon e o

¥ 2

2 2
339. EkcueHTpucuteTom rinepbonm % — = 1 (nosHaveHo c* = a® + b2)Ha3|/|BaeTbc;| ymcno:

T oo
flI0q on e o

-

340. Hexan € — ekcueHTpUCUTET NiHiT Apyroro nopsaaky. AKi 3 HaBeJeHUX HUXYE TBEPIKEHb €
npaeunbHUMK: 1) ans eninca € > 1, 2) ana rinep6onu € > 1,3) ana napatonu € > 1, 4) ans eninca
e<1?

a. 2i3
6. 1i4
B. 2i4
r1i2

341. 3HaNTu JOBXMHY NpOeKLii BekTopa @ = (2; —1; —2) Ha BeKTop E AKLLIO KYT MiX LLUMW BEKTOpamMu
™.
5.

a. 4,5
6. 1,5
B. 1,543
—0,5v/3

342. 3nanTtu BigcTaHb Mix npsmummn b — 12y — 17 =0i5z — 12y +9 = O:
8

piBHWI

a

W oo

.2
)
. 13

—

2 2
343. LleHTpom eninca (37162) + (y+91) = 1 e Touka

a. (4;3)
6. (2;—1)

(=2;1)
(0;0)

2 2
344. LeHtpom rinep6onu (:Hf) - (y;;) = 1 e Touka




345. 3aparo sektopn @ = (1;0) Ta b= (—2;1). 3HaiiTn BeKTOp C, SIKWI € PO3B'SA3KOM PIBHSHHS G —
b+¢c=0:

a. ¢=(3;-1)
6. ¢=(—3;1)
B. ¢=(—1;1)
r¢=(1;-1)

346. Mpsima 4z — 2y — 7 = 0 yTBOpIOE 3 AOAATHUM HanpPsiMKOM oci O KyT, TAHrEHC AKOTO [AOPIBHIOE

@ o e
~N N

|
rolg

_|
N[ =

347. CepepnpsiMux y = 2x — 5,y = %x —7,y= —%w + 8 Tay = 2x + 7 nepneHanKynspHAMY €
Ti, WO 3agaHi PiBHAHHAMMU

a. nepwwum i gpyrum

6. nepwwum i TpETIM

B. Opyrnm i TpeTim

I. NepLnM Ta YETBEPTUM

348. 3naitv nnowy ksagpara ABC D, sikwo A(3;5), B(0;1):

a. 5
6. 10
B. 15
r. 25

349. Bigpisok 3 kiHuamun y Toukax A(2;4) ta B(6; 12) BugHo 3 noyatky koopauHar nig

a. Tynum KyToM
6. npAMUM KyTOM
B. FOCTPMM KYTOM
r. kytom 0°

350. B 6asuci B = {€}, €2, €3} BekTop €1 Mae koopanHaTH
a. (0;0;0)
6. (1;0;0)
B. (0;1;0)
r (0;1;1)

351. 3HaiTu BiacTaHb Big TOYKK A(l; 4) ponpamoi 3z +y — 7 = 0:

a. 2
6. 1



B. H
r.0

352. B 6asuci B = {€}, €;} BekTOp €2 Mae koopanHaTu

a. (0;0)
6. (1;0)
B. (0;1)
r (1;1)
353. Papiyc kona, 3aaaHoro piHsiHHAM 2 + y2 — 2y = 3, [opiBHIOE

2

m o

o1
.9
3

-

354. EkcueHTpucutet napabonu y2 = 8z popiBHIOE

"o oW

Ol s o

355. Mpamiz + y — 2 = 0 1a 22 4+ 3y — 5 = 0 nepeTnHaoTbCA B TOUL

a. (4;3)
6. (2;—1)
B. (—2;1)
r (1;1)

356. Cepennpsmux y = 2 — b,y = %x —7,y= —%x + 8 Tay = 2x + 7 napanenbHumu € Ti,

LLIO 3a4aHi PiBHAHHSAMM

a. nepwim i opyrmm

6. nepwwum i TpeTiM

B. APYrM i TpeTiM

I. NepLwuMm Ta YeTBEPTUM

357. Bigpisok 3 kiHusmu y Toukax A(2;4) ta B(3; —1) BuaHo 3 noyatky KoopauHar nig

a. TYMUM KyTOM

6. NpsAMUM KyTOM
B. FOCTPVUM KyTOM
r.

kyTom 0°
2
358. Cyma gincHoi Ta ysiBHOI niBocew rinepbonu f—; — % = 1 popieHioe
a. 25
6. 7
B. 14

2 2
359. Cyma Benukoi Ta manoi nisocen eninca ‘% + % = 1 popisHioe



360.

361.

362.

363.

364.

365.

SRR N
S EENIP

1

Y3aranbHeHWi rapMOHIHA psg > o 36iKHUIA Npw

nlno‘

a.a>1
6. a <1
B.a>1
roa<l

Yucnosui pag 2211 q", ne g > 0, 3GixHUI Npu

a. g<l1
6. ¢ <1
B.q >1
rqg>1

Posknag dyHKuji ln(l + m) B psia MaknopeHa mae Burnag

a ‘”_72+%3_%i+%2_%2+
6x+%+ +%+%+%+
4 6
S A B
re+ S+ 5 +5+5+5+. ..

CKinbku icHye wectTuumndpoBmx Yncen, yci Lmdpu SKMx HenapHi?

a. 5o
6. 6°
B. 5!
r. Ag

Pagiyc 36bxHOCTi cTeneHeBoro psy » - o a,(Z — o)™ oBuncriolTs 3a hopmymnoto

a. R=
hmnﬁoo YV |an

6. R=————
hmnﬁ»oolan‘

B. R =lim, ;00 {/|an|

r R =1lim, ,|a,|"

S _1\n—1
Pag > % €
n=1

a. YMOBHO 30iKHUM

6. abcontoTHO 36iXKHMM

B. PO3GiXKHUM

I. HEMOXNWUBO OOCMNIANUTY Ha 30iKHICTb

366. Y rpowosin notepei Bcboro 100 kKBUTKIB, cepeq SKkMx 25 — BUrpaLLHmMx. 3HanTn MMOBIPHICTb
3anuwuTtuca 6e3 surpally, npuabasLLm ABa KBUTKU L€ NoTepei.

37

a. 66



2
6. %3
B. 11_6
- 16
. 2x+1
367. O6umcnutu rpanluuo lim (‘”—H) :
rsoo \ZTH2
a. e 2
6. e !
B. €
r e’
368. OBuMcnnTM rpannuo lim YAtz=1.
z—0 z
1
a. ?
6. g
B. 3§
2

369. 3maiitn noxiaHy ¥’ () dywkuii y(), Wo 3anaHa HesiBHO piBHSHASM T2 + Y2 + 22 — 6y + 2 =

B.

r.

370. 3MiHMTM NOPAAOK IHTErpyBaHHSA B iHTerpani f dar;f2 f(z,y)dy

a. fo dyf f z,y)dz
6. fo dyfy (z,y)dz
B. fm2 dyf f(z,y)dz
© [y dy [7, f(z,y) do

371. O6uncnuTu iHTerpan Big yHKUii 2 = x2y 3a ckiHyeHHoto obnacTio D, wo obmekeHa YaCcTMHO

2

napabonun y = z* i npamoto y = 1:

l\')lb—iﬁh';

" ® oo
|
[\&)

372. OB4ncnnTK NOABINHUI iHTerpan f fD psin dp dcp, ae obnactb ) — Kpyrosuit cekTop,
obMexeHu NiHisMKM (3agaHMMK B MONSAPHIN CUCTEMI KOOpAMHAT) p = @, p = % p =T

&)

@ oo

,,;‘;‘ RIS I8 1o|]
no

bl



373.

374.

375.

376.

377.

O6uMcnUTY NnoLLy dirypy, o6mesxeHoi niHismn y = 222, y = 0, = 3:

a. 18
6. 27
B. 2/3
r. 10

2 ) . .
IHTerpan fo V4 — x2 dz 3amiHoto £ = 2 sin ¢ 3BoauTLCA A0 iHTerpana

a. 4f07r/2 cos?tdt
6. 4 [, costsintdt
B. 2f07r/2 costdt

7 foﬂ/z cos?tdt

O6uncnnty rpannyo lim n(vn? + 4 — v/n? — 4):
n—oo

" ® oW
|
=

HanucaTtu piBHAHHA AOTUYHOT A0 Napabonn y = \/5 y TouUj A(4, 2):

arz—4y+4=0
6. c+4y+4=0
B.z—4y—4=0
r—zrz—4y+4=0

BrnacHuk 6aHkoMaTHOI kapTkn 3abyB ocTaHHi ABi undpu ceoro PIN-kogy, ane nam'sitae, WO BOHM

Pi3Hi. 3HaNTN NMOBIPHICTb TOrO, WO, HAabpaBLLK Li Lndpn HaBMaHHS, BiH OTpMMae 4OCTYN 4O CUCTEMMU 3
nepLioro pasy.

[*: B ) )
|=&|~8|~

o

-
MIH@

378. Akwo nepexig Big NPAMOKYTHUX KOOpAMHAT (x, y) A0 NONsIpPHMX (r, go) 30iNCHIOETLCSA 3a

copmynamm £ = 7 cos @, Yy = 7 sin , To AKobiaH LbOro BiLoOpakeHHS AOPIBHIOE:

379.

a.r
6. 2sinf
B. rsinf
r. rsine

2
n

2n+3

MocninoBHICTb €

a. HeCKiH4EHHO BEIMKOO
0. obmexeHow

B. HECKiIH4YEHHO Mario
I. MOHOTOHHO CnagHoK



n*+3

2n3—5

380. lNocnipnoBHiCcTb €

a. HEeCKiHYEHHO Marow

6. obmexeHow

B. HECKiIHYEHHO BEITMKOH
I. MOHOTOHHO 3POCTal40oH0

381. Ogi dyHkuii f(z) Ta g(z) € eksiBaneHTHUMK npu = — 1, sKkwo

a. lim &= =1
rz—1 9(z)

6. lim L& — 0
z—1 ggw;
s flz)

B. };lgi o) = +00

r. NpaBUIIbHOroO BapiaHTy HEeMae

382. Jlema npo BknageHi Bigpiskn. [Jnga oosinbHOI cnagHOol NOCnigOBHOCTI BigpisKiB [a,n, bn] 4YMCroBol
NPSIMOI...

a. OOBXWHM SKUX NPSMYIOTb 40 HYMs, ICHYE eAMHa Toyka, Lo nonagae y BCi Ui Bigpisku
0. iCHye NpuHanMi ABi TOYKK, WO NONagatoTb Y BCi Ui Bigpisku

B. iCHy€E eaMHa TouKa, Lo nonagae y BCi Ui Bigpiskn

r. Takux, Wo T}l_)Iglo(bn — an) = 0, He iCHye OAHOT TOYKH, Lo Nonaaae y Bei Ui Biapisku

383. Yucno a € R HasnBaeTbCsA rpaHNYHO TOYKOK NOCNiA0BHOCTI Yncen x, € R, sakwo

a. Ve > 0dng € NVn > nglz, —a| < e
6. Ve > 0dng € NVn > nglz, —a| > ¢
B. Ve > 0Vny € Nan > nglz, —a| > ¢
r. Ve > 0Vny € Nan > nglz, —al <e¢

384. HAka 3 HaBegeHUX nocnigoBHOcTeN 3b6iraeTbca OO Yncna e

a Th=14+5+0+..+5
6. Tn=1+ 3+ 55+ ..+ 5
B. Tn =14 77 + 557 + - + 7g
FEp=14+%+z+.+5

385. fAke 3 HaBeOeHUX HMXKYE TBEPOXKEHDb € BipHe

sin(z—1) _ 1

a. lim
z—1

386. Ake 3 HaBedeHWX HACTYMHUX TBEPOKEHDb € BipHe
a. lim(14 )7 =1
z—0
6. im(1+ )" =1
x—0

. lim 1% =1
z—0 T



Clim(14+1/2)* =1
- lim(1+1/2)

2z _x

387. 3HanTn nokanbHUA MiHIMyM (DYHKUITY = e e

a. —In2

1
6. —1
B. 0

I. rioKkanbHMX MiHIMyMiB HEMae

388. 3HaiTi NokanbHWit MakcuMyM dyHKUii y = 2+/1 — 212

| NI
D=

0
-1

" oo

389. 3HaliTi nokanbHWiA MiHiMym dyHkuUii y = /1 — 222

N

n® oo
OMI»—!|

-1

2z _x

390. 3HanT NokanbHUA MakcMym OYHKLIT Yy = e e

a. NoKanbHMX MaKCUMYMIB He iCHye

1
6. —1
B. 0
rr —In2

391. 3HainTu noxigHy gpyroro nopsgky pyHKuii y = me"“z

a. 2ze® (242 + 3)
6. ¥ (222 + 3)
B. 2:Ue”32(2a:2 +1)
roe® (222 — 3)

392. [1ns 3HaxomKeHHs iHTerpana f R(z,vax? + bx + ¢)dz, a > 0 cnig 3actocosysatu
Ni4CTaHOBKY

a. zv/a+t=+var?+bx+c
6. va+ xt =+vazr?+br+c
B. ty/a+ x =+azx?+bx+c
nt=+var>+bx+c

393. [N 3Haxo@XeHHs iHTerpana f R(z,vax? + bx + ¢)dx, ¢ > 0 cnig 3actocosysaty
nigcTaHoBKY

a. e+ xt =+var?+bxr+c
6. tv/c+x =+Vax?+bxr+c
B. zTv/c+t=+vax?+bxr+c
rt=+ax?+bz+c



394. Aki 3 HaBegeHUX KnaciB PyHKUIN He MICTATLCA Y Knaci iHTerpoBHux 3a PimaHom

a. QyHKUji, SiKi He € HENEepPEePBHNUMU B XOAHIN ToYLi
6. piBHOMIpPHO HenepepBHi YHKLUii
B. HenepepBHi QPYHKLIl, SKi He € AMdEepPEeHLINOBHUMM B KOOHI TOYL
I. MOHOTOHHO PO3PUBHI PYHKLUIT
b
395. dopmyna HetotoHa-Neitbriva [ f(z)dz = F(b) — F(a) cnpaseanvsa
a
a. ans obmexeHoi Ha [a, b] dyHkuii f(z)
6. ans posinbHoi dyHkuii f(x)
B. ANs pO3pMBHOI Ha [a, b] dyHkuii f(x)
I. NPaBUILHOIO BapiaHTy HeMae

396. 3HanTW HEBU3HAYEHMN iHTerpan f Trer

a.z—In(e*+1)+C
6. 1ni+1+c

B. 2 — (e +1)2+C
r In(e” +1)+C

397. 3HanTW HEBU3HAYEHUN iHTerpan f m

a In[23] +.C

6. In|Z2| + C

B. Injz + 1|+ Injz + 2|+ C
r —2In|z 4+ 1| + 3lnjz + 2|+ C

e
398. OBUMCNIUTM BU3HAYEHWUI iHTErpan f z'lnz dz
1

1 5
a. %—5(451)6 +1)
B. 1%
-5
+0o0o
399. OBuncnuTi Heenackmii interpan [ 22,
1 +z
iy
a. 3
s
6. g
3
B.
r
+o00
400. OBYMCNNTY HEBMACHWIA iHTEerpan f lff;ﬂ
0
a.

T
[9Y
,,;|:‘00|>: INE



r. m

+00
401. OBYMCNMTU HEBNACHWUW iHTerpan f re *dx
0
a. 1
6. 0
3
B. 1
r T

402. O6umcnuTh 06'eM Tina o6eptanHs kpusoi y = e*, = € [0, In 2] naskono oci Ox

w
3

W oW
w|>1>-],\,|

r. 27

403. O6umcnuTh 06'eM Tina obepTaHHs kpueoi y = sinx, z € [0, 7| Haskono oci Oz

2
s
a. 5
6. w2
2
s
B. 3
r 2w
(0 0]
404. [Onsa Toro, wob gogaTHUA YMCNOBUA pag Z a,, 6yB 36iKHMM, HEOOXiQHO | AOCTaTHLO, LWOO
n=1

a. MNOCNIgOBHICTb YaCTUHHMX CyM Byna obMexxeHor

0. NocnigoBHICTb YaCTUHHMX CYM NpsiMyBana o Hyns

B. MOCNIAOBHICTb 3aranbHUX YneHiB psay byna 36ikHo

I. MOCNIAOBHICTb 3aranbHMX YreHiB psagy byna obmexeHor

o0
405. OsHaka Paabe. Hexai a, > 0 anan € N. Pag > a, 6yae 36ixHum, skwo icHye lim G,, > 1i

n=1 n—oo

po36ikHum, skwo lim G, < 1 npu ymosi, wo
n—oo

a. Gn:n(l—w)

Qan

6. G, =1— "t

Qan

B. Gn:n<1—|—%)

Qan

£ Gu=n (142

406. 3HaiiTh NokanbHMi Makcumym dyHkuii f(z,y) = Ty — 3z — 5y% — 1

a. —1
6. 1

B. 2

r. Hemae

o0

407. Yvcnosuit pag Y |, @, HA3MBAETLCS 36DKHUM, SIKLLO
n=1



a. icHye ckiHyenHa rpanuus lim (a1 + ag + ... + ayp,)
n—oo
6. lim a, =0
n—oo
B. iCHy€E CKiHYeHHa rpaHuusa lim a,,
n—oo
I. MPaBUNbLHOrO BapiaHTy HeMae

1

408. OBYMCNNTM BU3HAYEHUI iHTerpan f fi‘iﬁ
0
a. %1n2
6. 2Iln2
B. %1113
r. %1112

409. OndpepeHuianomM dyHKLUiT Ha3MBaeTbCA

a. niHiiHa YacTuHa NPUMpPOCTY QOYHKLUIT
6. nepuwa YacTnHa NpUPOCTy YHKLIT
B. ApyropsifHa YyacTuHa NpupocTy yHKLii
I. KBagpaTuyHa YacTuHa nNpupocTy PyHKLUIT

410. YacTnHHOIK NOXiOHOKW YHKUIT 2 = f(a:, y) no 3MiHHIN T Ha3nBaeTbCs PYyHKLis

a. %(w,y) = AlchEo f(«’U-FA:z,Ayw)_f(x’y)
C (o) = fim P R
v $n )= fim L Lo
© gh(2,y) = Alicrilo ! (”"+A$vy2{jw)—f(m,y)

411. YacTuHHO NoxigHow yHKUiT 2 = f(a:, y) MO 3MiHHIN Y Ha3nBaeTbCA DYHKLISA

a 3 ) Ay)— )
o o) = fim, ot
8 3 ) ) A
6. a—g(x,y) — Alﬁo (@ y)+£(; y+Ay)
8 : J) ) +A
6f f(:l:+A:E,y+A$)—f($,y)

-

412. |HTerpyBaHHs pauioHanbHOI YHKLUIi Cnig nodnHaTt 3

a. BUAOINEHHS Uinoi YacTuHu

6. posknagy nigiHTerpaneHoi yHKLil Ha NpocTi Apobu
B. iHTErpyBaHHsi NPOCTUX ApobiB

I. 3HaXOMXKEHHS LiNoi YacTnHu Big NpocTux gpobis

413. [ins sHaxomxeHHs iterpana suay [ R(z, v/ax + b)dz cnin sacTtocysatu nincraHosky

a.t=+/ax+b
6. t=+vax+b
B. t =2a"
re=t"



414. dopmyna 3aMiHN 3MIHHMX Y HEBM3HAYEHOMY iHTerpani

a. [ f(z)dz = [ f(p ) '(t)dt, pe x = p(t)
6. [ f(z)dz = [ f(p(t))p(t)dt, ne x = (1)
B. [ f(z dx—ff dt,u,ea:—go(t)

r [ fz)de = [ f(p dt,qezc—cp(t)

415. Hexam f : [a,b] — R - dpynkuisii F' : [a, b] — R -ii nepsicHa. Togi

a. [ f(z)de =F(z)+C
6. [ F(z)dz = f(z)+C
o [ f(z)dz = F(b) — F(a)
r. [ F(z)dz = F(b) — F(a)

416. HeBwusHayeHVM iHTerpanom Big dyHKLUii f, WO BU3HaAYeHa Ha BigpisKy [a, b] Ha3nBaeTbCH

a. CyKyrMHiCTb yCix nepsicHMX dyHkuii f
6. cyma Bcix nepBicHUX doyHKLiT f

B. CYKYMHICTb YCix noxigHux qyHkuii f
r. cyma ycix noxigHux dyHkuii f

417. dynkuia F' HasueaeTbes nepsicHoto ans f Ha npomikky X € R, skwo

a. F'(z) = f(z) ona koxroro z € X
6. f'(z) = F(x) ans koxHoro x € X
B. icHye C' € R take, wo f(z) = F(z) + C ans koxHoro z € X
r. ichye C € R take, wo f'(xz) = F(z) + C ans koxHoro z € X

418. 3HaiTvt nokanbHUi MiHiMym yHkuii y = 223 + 322 — 122 — 24

a. —31
6. —27
B. 1
r—1

419. 3HaiiTn npoMixku cnapanHs dyHkuii y = In(z? — 222 + 2)

a. (—oo;—1]i[0;1]
6. [—1;0]i[1;4+00)
B. [—1;1]
r. (—o0;0]i[1;+o00)
420. 3HaiTn noxiaHy dyHKUii y = %lni—ﬂ
1( 1 1
> 3t =)
6. 3 (311 + 777)
1
B. 27

-

npaBuIibHOI BiANOBIAI HeMae

421. 3HanTu rpaHumuto dyHKLii 11m \/ﬁifl

a. 1



422

423

424

425

426

427

1
6. 1
B. —1
r.0
. BHalTVW rpaHnLito PYHKLLT :lcli% ﬁf%
a. —1
6. 1
r0
o . . . 1
. 3Hantn rpaHnUo NoCcnigoBHOCTI 7}1_{{.10 m
1
a 3
6. 1
2
B. 3
r 2
. 3HariTu rpanmuto nocrigosHocTi lim (v/n? + 2n + 3 — n)
n—oo
a. 1
1
6. 1
B. 2
r0
. Noxigroto dyHkuii f : R — R B Touui * € R HasusaeTbes uncno
a lim f($+AA$)—f( )
Az—0 z
6. lim f(w)—£($+Ar)
Az—0 z
5 lim f($+AA$)*f($)
Az—+00 z
r lim f(w+AA93)+f($)
Az—0 z

. Mepwa Teopema BenepLutpacca.

a. KoxHa HenepepsHa yHkuis Ha [a; b] € oBmexeHolo.

6. KoxHa obmexeHa Ha [a; b] dYHKLis1 € HENEPEPBHOIO.

B. KoxHa obmexeHa 3HM3Yy Ha (a; b) dyHKLUisE € 0BMEXEHOIO 3BEPXY.

r. KoxHa HenepepsHa Ha (a; b) dyHKuist € 0BMEXEHOI 3BEPXY | 3HM3Y.

. Yucnom e HasmBaeTbCA rpaHnLs NOCNIAOBHOCTI
n
a. T, = (1 + %)
1
6. @ = (1+21)"
1
B. z, = (1 +mn)"

rx, =(1+n)"

428. Y akomy 3 HaBedeHUX BUNaaKiB MOCNIAOBHICTb &L, € 36iKHO?

a. T, MOHOTOHHa i obmMexeHa



429.

430.

431.

432.

433.

434.

435.

6. x, 3pocTae i obMexeHa 3HM3y
B. I, cnagae i obMexeHa 3Bepxy
I. MPaBUNbLHOrO BapiaHTy HeMae

[HhiIMyMOM HenopoxHbLOi obMexeHoi MHOXUHK A B R HasmBaeTbes

a. HambinbLua 3 HWXKHIX MexX
6. HaiMeHLIa 3 HUXKHIX MeX
B. HanbinbLua 3 BEPXHIX Mex
I. HANMEHLLA 3 BEPXHIX MEX

CynpeMymMoM HenopoxHbLoi obmexeHoi MHOXUHN A B R HasmsaeTbes

a. HanMeHLla 3 BEPXHIX Mex
6. HaiMeHLIa 3 HUXHIX MexX
B. HanbinbLua 3 BEPXHIX MeX
I. HambBiNbLLa 3 HUXKHIX MeX

3HanTun NoBHUI AndepeHLuian yHKUIT 2 = e3r 2

a. dz = 33> Wdx — 2e3* Wdy
6. dz = e3> HWdx + 3 dy
B. dz = 3e>* Wdzx 4 2e3* Wdy
r dz = e3* Wdx — 23 Wdy

3HanTun NoBHUI AndepeHLuian yHKUIT 2 = zle Y
a. dz = 3z%e Ydx — z3e Vdy

6. dz = 3z?dx — e Ydy

B. dz = 3z%e Ydx + z3e Vdy

r dz = 2?e Ydxr — z3e Vdy

3HanTu NoBHUI AndepeHLian gyHKUIT 2 = a:51ny

a. dz = bxlnydzr + 2 dy
6. dz = bzilnydr — z dy
B. dz = z*lnydx + 2 dy

r. dz = 5z*lnyds + & dy

3HanTy NoBHUIN gudpepeHuian QyHKuiT 2 = z? sin 2y

a. dz = 4z sin 2ydx + 2x* cos 2ydy
6. dz = x%sin 2ydz + 2z* cos 2ydy
B. dz = 4x3 sin 2ydzx + z* cos 2ydy
r. dz = 4z3 sin 2ydx — 2z* cos 2ydy

3HanTu NoBHUI AndepeHLuian dyHKUIl 2 = y2tg 3x

a. dz = dx + 2ytg 3zdy

cos2 3z
6. dz = % Sm dx + 2ytg 3zdy
B. dz = —sm2 3. dr + 2ytg 3zdy



436.

437.

438.

439.

440.

441.

442.

rdz= dx + ytg 3xzdy

cos2 3z

3HanTn NoBHUI gnudepeHLuian QyHKUIT 2 = 2\/5ctg Y

_ 1 \/’
a. dz = \/_ctgydaz dy

SlIl

6. dz = \/—ctg ydx + Su‘l/— dy
B. dz = 2ﬁctgydac — Si*lf dy
rdz = %ctg ydr — CO‘S/2_ dy

3HanTy noBHUI audpepeHuian QyHKuiT 2 = 4\/5 CoS T

a. dz = —4,/ysinzdzx + \/_ cos rdy
6. dz = 4,/ysinzdz + \/y sin xdy

B. dz = —4,/ysinzdr + % sin xdy

_ . 2 .
r. dz = —4,/ysinzdr — 7y Sin xdy

3HanTn NoBHUIM AndpepeHLian gyHkuil z = y sin 4z
a. dz = 4y cos4xdz + sin 4xdy
6. dz = ycos4dadr + sin dxdy

B. dz = 4y cos4xdz + cosdxdy
r. dz = 4y cosdxdz + ydy

3HanTy noBHUIN audpepeHuian QyHKuiT 2 = \/ﬂln i

a. dz = \/_lnxdy%— fdac
6. dz = \lflnmdy + idw
B. dz = 2\/_lnacd:c + ‘/_dy
rdz= 2foly%— 1dx

3HanTn NoBHUI andbepeHLuian yHKUIT 2 = 3:1323/3 + 4z —

a. dz = (6zy® + 4)dz + 9z%y>dy
6. dz = 6zy3dzr + 9z%y>dy

B. dz = (6zy® + 4)dz + z%y*dy
rn dz = (zy® + 4)dz + 92%y*dy

0z

4z=5y+1 3yaitti o

[aHo dyHKuito 2 — €
a. _5e4x—5y+1
6 64175y+1
B _elr—by+l
r 4e4x—5y+1
NaHo dyHkuio z = In(2zy® + 7). 3uHaiitn g—;
2y3
© 2xyP+T
1
© 2xyB+7

2



2y3

B

C T 2wy34T
r _#
: 2zy3+7
. . . o 0z
443. Nlavo dyHkuito z = arcsin(2xy). Suaittn 5
P R
1-4z2y?

8- 4/ 1—4z2y?

r. s
1-4x2y?

2z
£/ 1—4z2y>?
1
1

444. [lano dyHkuio z = (5z2 — 2y + 1)3. Suantn &

Oz
a. 30z(5z? — 2y + 1)?
6. 3(5z® — 2y + 1)?
8. —6(52% — 2y + 1)2
. NPaBMNLHOTO BapiaHTy Hemae

. 1 -0
445. [laHo cyHKilo z = = 3HaiTK a—;
3
- Bz—3y)°
1
 (pz—3y)?
B _#
) (5z—3y)?

I. NPaBUIILHOIO BapiaHTy HemMae

446. [aHo dyHkuio z = sin(2x + y). 3HanTu %

a. 2cos(2z + y)
6. cos(2z + y)

B. —cos(2z +y)
r. —2cos(2z + y)

447. Dano dyHkuito z = tg(2z — 3y). 3Hantu g—;
3
a. " cos?(2z—3y)
6. :

cos?(2z—3y)
3

B. — sin?(2z—3y)
r 2
* cos?(2z—3y)

448. [laHo dyHkuito z = arctg(zy). Suaittn L

T 14a?y?

1

T 14a?y?
Yy

x
r. 1+x2y?

449. Navo dyHkuito z = In(z? + 4y?). 3naitn g—;

8y

a. x2+4y?



450.

451.

452.

453.

454.

455.

456.

6. L
B.
I. MPaBWUMbHOIO BapiaHTy HeMae

[lao cyrkuio z = (z° — 5y)*. Snaitrn 2

a. 12z%(z® — 5y)3

6. 4(z% — by)3
B. 4z%(z® — by)?
. —20(z® — 5y)?
Oano dyHKUio z = 1/ x2 + 4zy. 3HanTn g—;
2x
T /@2 +4zy
6 4$

[ao cyrkuio z = cos(3z — dy). Snaittn 22

a. —3sin(3z — 4y)
6. 3sin(3z — 4y)
B. —sin(3z — 4y)
r. —4sin(3z — 4y)

. _ - 0z
Mlao cbyHkuito z = arcctg(2zy). 3naitn 3
2z
a. 1+4z2y?
1
6. — 1+4x2y?
2z
1+4x2y?
—
: 1+4z2y?

Laro cyrkuito z = ctg(5z — y). 3naimn

5
a — a2 (bz—y)
1
' sin?(5z—y)
B #
" sin?(bz—y)
r —— 9%
) cos?(5z—y)

3HaliTV cTaLjioHapHy TouKy dyHKUiT 2 = =2 — 4y? + 2zy + 10y
a. (—1;1)

6. (1;—1)

B. (1;1)

r (—1;-1)

3HaiiTu cTaLjioHapHy Touky dyHKUil 2z = 222 + y? — 4zy + 8z

a. (2;4)



6. (—2;—4)
B. (2;—4)
r (—2;4)

457. 3HaiiTy cTaLlioHapHy Touky dyHKuil 2z = 322 + y? — 6zy + 12y

a. (3;3)

6. (3;—3)

B. (—3;3)

r (—3;-3)

458. 3HaiiTy cTaLioHapHy TouKy dyHKuil z = 22 — 4y? + 2zy — 20z

a. (8;2)

6. (—8;2)

B. (2;—8)

r (2;8)

459. 3HaiiTy cTallioHapHy TouKy dyHKUiT 2z = 4x? + 2y? — dzy + 4y

a. (—1;-2)

6. (—1;2)

B. (1;—2)

r (1;2)

460. 3HaiiTin oBnacTb BuaHaueHHs dyHKUil f () = ——=—;
a. z € (—4;4)
6. z € [—4;4]
B. € (—o0;—4) U (4; +00)
r ¢ € (—oo; —4] U [4;+00)
461. 3HanTu obnacTtb BU3HaueHHs yHkuii f(z) = ==
a. ¢ € (—oo; —1) U (—1;+00)
6. x € (—oo;—1) U (1; +00)
B. £ € (—o0;1) U (1;400)
n ¢ € (—oo;+00)

462. 3HauTu obnactb BusHaueHHs dyHkuii f(z) = logs(x + 1)

a. ¢ € (—1;+00)

6. z € (1;+00)
B. € (0;+00)
r o€ (—oo;—1)U(—1;+00)
463. 3HanTu obnacTtb BusHaueHHs dyHkuii f(z) = i’%f

a. ¢ € (—oo;1) U (1;+00)

6. € (—oo;1) U (3;+00)

B. ¢ € (—oo; —1) U (—1;400)
r ¢ € (—oo;+00)



464.

465.

466.

467.

468.

469.

470.

471.

3HainTn obrnacTb BuaHauYeHHs yHkuii f(x) =

a. ¢ € (—oo;+00)

6. ¢ € (—oo; —1) U (1;+00)

B. € (—o0;1) U (1;400)

€ (—oo;—1)U(—1;+00)

3HainTn obrnacTb BuaHauYeHHs yHkuii f(x) =

T—x
x2+1

3HaiiTh 06nacTb BUaHaueHHs dyHkuii f(z) = 4V4*

a. ¢ € [—2;2]

6. z € (—2;2)

B. ¢ € (—o0; —2]U[2;

r e (—oo;—2)U (2,+oo

3HanTu obracTb BuaHaueHHs yHkuii f(x)

a.zc(—1;1)
6. z € [—1;1]
B. € (—oo;—1] U [1;+00
r e € (—oo;—1)U (15400

o0)
)

)
)

2
3HanTn obnacTtb BU3Ha4YeHHSA YHKLT f(w) — 97" —2z-3

a. ¢ € (—o0;+00)

6. ¢ € (—oo; —1) U (3;+00)

B. € (—oo;—1] U [3;+00
rze(—1;3)

)

3HanTu obracTb BuaHaueHHst pyHkuii f(x) =

a. ¢ € (—oo;+00)

6. ¢ € (—o0; —2) U (2;+00)
B. € (—00;—2) U (—2;+00)

e (—2;2)

3HanTu obrnactb BuaHaueHHs yHkuii f ()

a. z € (—3;3)

6. ¢ € (—oo; —3) U (3;+00)
B. € (—00; —3) U (—3;+00)

n € (—o00;3) U (3;+00)

3HanTu noxigHy pyHKUiTy = x

2

arcsin x

T

Va2+4

In(9 — z?)



472.

473.

474.

475.

476.

477.

. 2
a. y = 2zarcsinz + \/f_?
! 2
6. y = T2 2
B. ¥ = 2zarcsinzx + 2\/%7
2

r Yy = zarcsing + =

3naiTn noxiaHy dyHkuii y = In(2z°® + 3)

. 122°
a Y = 5543
6 ! 1
-y = 22643
B Uy = — 1
Y = 22043
P 12g
ry = (225+3)2

3naiiTn noxigHy dyHkuii y = tg(2z* + 1)

— 8x®
ay = cos?(2z4+1)
! 1
6.y = cos?(2z4+1)
B _ 83
Y = cos?(2z%+1)

r_ 1
ry = sin?(2z%+1)

3HanTV NoxigHy yHKLUT Yy = (1 + ctg w)7

r T(14ctgz)®
ayY =" "mlz
6. v =7(1+ctgz)®

_ 7(14ctgz)s
B. yl - - sin? )6

_ +ctg

r. y - cos?

3HanTu noxigHy yHkuii y = 5*arctg x

a. ¥y = 5%In 5arctg:c + %0;2
6.y = 5°In5 - 11
B. ¥ = 5%In 5arctgaz

/

r.y = d%arctgx +

5w
1+a?

1+:c2
3HaiTn noxiaHy dyHkuii y = (4 + Inz)®

a. y/ _ 5(4+1Inz)*

6. y _ (4+ln z)
B. ¥ = 5(4 + Inz)*
I. y/ — 7(44;21')

3z'-2
sin x

3HanTn noxigHy yHKUii y =

122° sin 2 — (32" —2) cos =

/I __
a.y = s sin? z
/! __ 12z°sinz—cos T
6.y = sin? z
! _ 12z° cosz
B. Yy = D)

s}n T 4
r oy — 12z° sin z— (32" —2) cos ©
Y = cos? x




478.

479.

480.

481.

482.

483.

484.

485.

3HanTu noxigHy pyHKuii y = \/Earcsinm

P 1 . vz
a.y = 2\/5arcsm:c—}— Nt
6 ! 1 . 1

' y o 2\/5 V1—zx?

;1 . . VT
B. ¥ = g garcsine - =

r— L i Ve
Ly = ﬁarcsmx—i— -

3HanT noxigHy dyHkuii y = 6%arcctg x

a. y = 6%Iln6arcctgx — %
6. ¥y = 6”Iln6arcctgz + %

B. ¥ = 6 arcctgzx — %
/ 6”ln 6
MY =1

3HaiTn noxiaHy dyHkuii y = ctg (322 + 2)

r_ 6x
ay = sin?(3z2+2)
! 6z

6.y = sin?(3z2+2)
I _ 1
B-Y = sin?(3z2+2)
1

ry = ~ sin?(327+2)

3naiiTn apyry noxiany y” dyhkuii y = z* + 322 + 5
cy' =122 + 6

6. y' = 4z3 + 6z

B. ¥ = 1223 4 62

y' =122+ 6

O}

-

3HaiiTn apyry noxiany 4" dyHkuii y = x3 + Tz + 2

a. y' =6z

6. y' =3x>+7
B. 4" =0

ry' =6

3HaiiTn apyry noxiaHy 4" dyHkuii y = e* + z°

a. y' = e* + 202°
6. y" = e® + 5z*
B. Yy =€”

.y’ =e® 2028

3HaiiTn apyry noxiaHy Yy dyHkuii y = z2ln

]

.y =2lnz+3

6. ¥y =2zlnz + 3
Yy =2lnz+xz+1
y' =2nzx

PR v v

3naiitn apyry noxigHy 3" dyHkuii y = sin 3z



486.

487.

488.

489.

490.

491.

492.

a. y = —9sin3z
6. ¥’ = 9sin 3z
B. ¥ = —9cos3zx
r. ¥y’ =9cos3z

3Hanv apyry noxigry y” dyHkuii y = %1

a. Y’ = 25e>*1
6. y// — 585:0—1
B. yll — 659[:71

r yll — _25e5w—1

3nanTtn apyry noxiaHy ¥y dyHKuii y = cos 4z

a. y' = —16 cos4zx
6. ¥y’ = 16 cos 4z
B. ¥' = —16sindx

r y’ = 16sindx
3nantn apyry noxiaHy ¥y dyHkuii y = zsinx

a. Yy’ =2cosz —zsinz
6. y' =2cosz + zsinz
B. ¥ = —2cosx —xsinz
ry’'=—2cosz + xsinz

3Haiitn apyry noxigHy 3" dyHKUii Yy = x cos

a. y' = —2sinxz — zcoszx
6. y' = 2sinz — zcosx
B. ¥’ = —2sinz + zcosz

ry' = —2sinz —zsinz

3naiitn apyry noxigHy 3" dyHkuii y = €® + sin 2z
a. y' =e® —4sin2zx

6. ¥y’ =e” +4sin2zx

B. ¥y = —4e” sin 2z

.y’ =e® —4cos2x

3HanTu iHTepsan cnaganHs dyHkuii f(x) = zlnx —

a. MpaBWILHOTO BapiaHTy Hemae
6. ¢ € (—o0;+00)

B. € (0;00)

r z € [0;00)

3HaliTy iHTepean cnagaHHs dykHkuii f(z) = 52° — 2zln 5

a. ¢ € (—o0;0]
6. ¢ € (—o0;0) U (0;+00)



493.

494.

495.

496.

497.

498.

499.

B. € [0;+00)

r ¢ € (—oo;+00)

3HaitTn iHTepBan cnagaHhs dyHkuii f(z) = 22 — 10z + 8
z € (—o0; 5]

z € (—o0;0]

z € [5;+00)

z € (—o0;+00)

" ® oo

3HaitTv iHTepBan cnagaHhs dyHkuii f(z) = 8z — 2z*

z € [1;+00)
z € (—o0;1]
z € (—o0;0]
z € (—o0;+00)

" ® oo

3HalTu HaliMeHLe 3HadeHHs QyHKuii f(x) = x? — 6 Ha Bizpisky [0; 6]

a. —9
6. 1
B. 3
0

3HaliTy HaitbinbLue sHadeHHs dyHkuii f(z) = z? — 6z Ha sigpisky [0; 6]

0

7w o
—

-9

3HanTu iHTepBan 3pocTaHHs yHKLLi f(a:) =22 — 4z
z € [2;+00)

z € (—o0;2]

z € (—o0;0]

z € (—o0;+00)

" ® oo

3HanTu iHTepean 3pocTanHs dyHkuii f(x) = e* — x

z € [0; 400)
z € (—o0;0]
z € (—o0;1]
z € (—o0;+00)

" ® oo

3HaitTv inTepBan 3poctanHsa dyHkuii f(z) = 9 + 12z — 3z4

a. ¢ € (—oo;1]
6. ¢ € [1;+00)
B. £ € (—00;0]
r ¢ € (—oo;+00)



500. 3HaiTv iHTepsan 3poctaHHs dyHkuii f(z) = = + arctgx

a. ¢ € (—oo;+00)

6. ¢ € (—o0;1]

B. € [1;400)

r ¢ € (—o0;0]
501. Tino pyxaeTbcsi NPSMONiHIHO 3a 3akoHoM S = 4t3 — 12¢. 3HaiiTit 10ro NPUCKOPEHHSI B MOMEHT
yacy t = 2

a. 48

6. 24

B. 12

r. 6

502. Tino pyxaeTbcs NPAMONIHIHO 3a 3akoHOM S = 6t2 — 4t. 3HailTV MOTO LIBUAKICTH B MOMEHT yacy
t=1

0w O o
o o

503. LUBmakicTb Tina npu NpsMONiHIMHOMY pyci 3MiHIETLCS 3a 3akoHOM V' = t2 + 2t. 3HaiTu ioro
MPUCKOPEHHS! B MOMEHT Yacy t = 2

6

W oo

.8
.2
0

—

504. Tino pyxaeTbcsi NPAMOMIHINHO 3a 3aKOHOM S = 2t — 64t. B sikmit MOMEHT Yyacy 1oro WBNaKIiCTb
piBHa Hyn0?

rt=>5
505. 3HaiiTy 3Ha4YeHHs % B Touui (0; 1) ans dyHkuii z = 4y + 3z —y + 1

a. 8
6. 0
B. —1
r. 4
506. 3HaWTU 3Ha4YeHHS giyﬁ B TOuLi (1; 2) ANA QYHKUIT 2 = 5as3y2 + Tz —4y+1

a. 10
6. 8
B. 6
r.

npaBUNbLHOrO BapiaHTy HEMae



507.

508.

509.

510.

511.

512.

513.

514.

3HaNTU 3HAYEHHS ggy B Touui (—2; —1) ans dyHkuii z = 4zy? + 3x?y — by + 2

. —20
20

. —16
—10

0w oo

3HaNTN 3HaYEHHS % B Toui (1; —4) ana dyHkuii 2 = x3 + 4y? — 5y — 6
a. 6

6. 0

B. —6

r. 4

3HalTn 3HaueHHs giyg B Touui (1; —1) ana dyHkuii z = 523 + 3y — 9
a. 6

6. —6

B. 4

r 2

3HaNTN 3HaYEHHS a‘fgy B Touui (2; 1) ans dywkuii z = 3x° + 2y — bzy? + 4

a. —10
6. —8
B. 10

r.6

3HaiiTI Touky MiHiMymy dyHkuii 2 = 2 + Y% + 2

a. (0;0)

6. (0;1)

B. (—1;0)

r (1.1)

3HaitTi TouKy MiHiMymy dyHkuii z = (z + 1)2 + (y — 1)? — 4
a. (—1;1)

6. (1;1)

B. (—1;—1)

r. (0;0)

3HaiTi TouKy MiHiMymy dyHkuii z = (x — 8)2 + (y — 2)> + 7
a. (8;2)

6. (—8;—2)

B. (8;—2)

r (—8;2)

3HaiTi TouKy MakcuMyMy doyHkuii 2 = —5 — (z + 4)% — (y + 7)?

a. (—4;-7)
6. (4;7)



515.

516.

517.

518.

519.

520.

521.

B. (—4;7)
r (4;—-7)

3HaiTn TouKy Makeumymy dyHkuii 2 = 8 — (z — 2)% — (y + 3)2

a. (2;-3)

6. (2;3)

B. (—2;3)

r (—2;-3)

3haiiTn Touky Makcumymy dymkuii 2 = (z + 1) + (y — 1) — 4

a. NpaBWNbHOI BiAMOBIAI HEMae
6. (—1;1)

B. (—1;-1)

r (1;-1)

3HaiiT rpagieHT dyHkuii u = 22 + 3yz — 4 B Touui My(1;-2;3)

a. gradu = (2;9; —6)
6. gradu = (2;9;6)

B. gradu = (2; —9; —6)
r. gradu = (—2;9;6)

3HanTu rpagieHT dyHkuii u = bxz — 2yz + 7 8 Touui My(—2;1;2)

a. gradu = (10; —4; —12)
6. gradu = (10;4;12)

B. gradu = (—10;4; —12)
r. gradu = (—10; —4; —12)

3naiiTn rpapieHT dyHkuii u = 2zyz — y? B Touui My(—1;1; —2)

a. gradu = (—4;2; -2)
6. gradu = (4;2;2)

B. gradu = (—4;—2; —2)
r gradu = (—4; —2;2)

3haliTn rpapieHT dyHkuii u = x2y — 2x2% B Touui My(2; —3;1)

a. gradu = (—14;4; —8)

6. gradu = (14;4;8)

B. gradu = (—14; —4; —8)

r. gradu = (—14;—4;8)

3HanTu rpagieHT dyHkuii u = 24/zyz + 4 B Touui My(4; —2;3)5
a. gradu = (—3;12; —8)

6. gradu = (3;12;8)

B. gradu = (—3; —12; —8)
r. gradu = (3; —12; —8)



522.

523.

524.

525.

526.

527.

528.

529.

3HalTvt rpagieHT dyHKUii © = y? — 4xz + B Touui My(—1;3;—2)

a. gradu = (9;6;4)

6. gradu = (—9;6; —4)
B. gradu = (—9; —6; —4)
r. gradu = (9; —6;4)

3HaiTn rpapieHT dyHKuii u = Ty — 6+/2 B Touui Mo(—2;3;1)

a. gradu = (9; —12; —3)
6. gradu = (9;12; —3)

B. gradu = (—9; —12; —3)
r. gradu = (9;12;3)

3HaiTn rpapieHT dyHkuii u = z2 — 6y32 B Touui Mp(2; —1;1)

a. gradu = (4; —18;6)

6. gradu = (4;18;6)

. gradu = (4; —18; —6)
r. gradu = (—4; —18; —6)

3naiTn rpapieHT dyHkuii u = z3y?z + 5 8 Touui Mp(—1;2;1)

a. gradu = (12; —4; —4)

6. gradu = (12;4;4)

B. gradu = (12; —4;4)

r. gradu = (—12;4;4)

3HaliTn rpagieHT dyHKUiT u = \/gsz2 B Touui My(—3;4; —2)
a. gradu = (8; —3;24)

6. gradu = (—8; —3;24)

B. gradu = (—8; —3; —24)

r. gradu = (8;3;24)

Cepep, HaBeAEHNX TOTOXHOCTEN 3HaNMAITh TOTOXHICTb, sIKa BUPAXAE 3aKOH MOTTMHAHHS:
aa. AUB=ANB

6. AUB=BUA

B. AU(ANB)=A

rAU(BNC)=(AuB)N(ANCQC)

fka 3 piBHOCTel Bupaxae 3akoH ae MopraHa?

a. AUB=ANB
6. AUB=AUB
B. AUB=ANB
r. iHWa BianoBiab

3aKoH inemMnoTeHTHOCTI Ans onepadii 06'egHaHHA MHOXWH BUPaXXaeTbCA PIBHICTIO

a AUA=U



6. A\NA=10
B. AUD=A
rAUA=A

530. BinapHe BigHoweHHa B C M x M HasuBaoTb pednekCuBHUM, SKLLIO

a. Ja€ M : (a,a) € R

6. Va,b € M : (a,b) € R= (b,a) € R
B. Va,b€e M : (a,b) € R

r Ya€ M : (a,a) € R

531. BigHoLWEeHHs Ha3MBatOTb BiAHOLLEHHSIM €KBIBANEHTHOCTI, SIKLLO BOHO Ma€ BNAaCTUBOCTI

a. pedneKCUBHOCTI, CUMETPUYHOCTI, TPaH3UTUBHOCTI

6. pedneKcUBHOCTI, aHTUCUMETPUYHOCTI, TPAH3UTUBHOCTI
B. aHTUCUMETPUYHOCTI, TPAH3UTUBHOCTI

r. iHWa BignoBiab

532. [ns sapanux mHoxuH A = {1,2,3,4}, B = {3,4,5}, C = {2, 4} susnauntn (B \ A) U
(C\ A):

a. {1,2,4}

6. {5}

B. {2,4}

r {1,2,3}
533. MNepetuHom mHoxkuH A = {x € N | (x — 1)(x — 3)(x — 5) =0} ta B ={0,1,2,3} ¢
MHOXMHa

534. (k + 1)-i1 uneH 6iHoma (a + b)™ mae Burnsg

a. Ckan—FpF
6. Cka"b*
B. Cékﬂ)a”_kbk

r. iHWa BianoBiab
535. TMOTYXHICTb MHOXMHM BCiX NIAMHOXWH 71-€NeMeHTHOT MHOXWUHWN JOPIBHIOE

a. 2n1
6. n!
B. 22"
r. 2"

536. O6'eaHanHsm A U B mHoxun A = {x € N | (z —1)(x — 3)(z —5) =0} 1a B =
{0,1, 2,3} e MHOXwHa

a.
6. {0,1,2,3,5)



B. {1,3}
r. {0,2,5}

537. Bupas A N B U C piBHocunbHWi
o (AUB)NCT
6. ANBUC
B. 14 UBnN g
r AU(BUCQC)
538. MotyxHictb mHoxunn {1, {2}, {1, 2} } nopisHioe

539. [ns sapanux mHoxud A = {1,2} i B = {2, 3,4} pexapris nobytok B x (A \ B) cknagaetbcst
3 eNeMEHTIB

a. (2,3),(2,4),(3,3),(3,4)
6. (1,2),(1,3),(1,4)
5. (1,3),(1,4),(2,3),(2,4)

540. Ha mHoxuni M = {1, 2, 3} saparo sigHowenns R = {(1,2),(2,2),(2,3),(3,2),(3,3)}.
Womy Bignosinae matpuus

0 1 0
a. |0 1 1
0 1 1
1 1 0
6. |0 1 1
1 0 1
0 0 O
B. |1 1 O
1 0 1
0 10
r|l 1 0
0 1 1

541. Aki 3 BnactmeBocTen (petnekCmBHICTb, aHTUPEMNEKCUBHICTb, CUMETPUYHICTb, aHTUCUMETPUYHICTD,
TPaH3NTUBHICTL) NOPYLLYIOTLCA Ans BigHoweHHs R, Bu3HadeHoro Ha MHOxuHI M = {1, 2, 3}, AKLLO

R={(1,1),(1,2),(1,3),(2,2),(3,3)}?

a. aHTUpedneKCUBHICTb, CUMETPUYHICTb

6. aHTMpedneKCMBHICTb, aHTUCUMETPUYHICTb
B. CUMETPUYHICTb, TPAH3UTUBHICTb

I. @aHTUCUMETPUYHICTb, TPAH3UTUBHICTb

542. SAki 3 BigHoweHb R, S Ta P € BigHOWEHHAMM eKkBiBaneHTHOCT, akwo R =

{(1,1),(1,2),(2,1),(2,2),(3,3)}, § = {(1,1),(1,3),(2,2),(2,3),(3,1),(3,2)}, P =



{(1,1),(1,2),(2,2),(2,3),(3,2)}
a. R
6. RiP
B. RiS
S

543. Y posknagi 6iHoma (a + b)9 KoedpiuieHT npu a’b? OOpPiBHIOE

a. 1

6. 36
B. 15
r. 34

544. Ckinbku N'aTU3HAYHUX Yncen, siki 3akiHuyrTbea uudpoto 0, MoxHa yTBOpUTU 3 Lndp {0, 1,2,3, 4}
, SIKLLIO KOXHY LUndppy BUKOpMCTOBYBaTK nuwe 1 pas?

a. 5!
6. 4!
B. 5!-5
r. 51-4!

545. CkKinbkn € 4OTUPU3HAYHUX YnCen, SKi AinaTbes Ha 57

a. 4!
6. 2000
B. 1800
r. 900

546. KinbKicTb BCiX NiAMHOXWH, AKi MICTATb OinblLUe 0QHOro enemMeHTa, MHOXWHU, Lo cknagaetbesa i3 10
ernemMeHTIB, OOPiBHIOE

a. 210

6. 210 1

B. 210 11
r 21010

547. [Bi BepLlumHM rpadpa, SKi € KiHusIMM ogHoro pebpa, HasnBaeMo

a. i3onboBaHMMM

0. iHUMOEHTHUMU

B. po3'egHyBanbHUMMN
I. CyMDKHUMM

548. Ckinbkn pebep Mae npocTuii rpadd, BEPLUMHM SIKOFO MatoTb Taki cTeneHi: 4,3,3,2,27

a. 7
6. 8
B. 9
r. 10

549. Pignsiius (322 + 6zy?)dz + (6yz? + 4y3)dy = O:

a. 3 BigokpemnoBaHNUMKU 3MiIHHUMN



6. OgHopigHe
B. JliHinHe
r. Y noBHUX gmdpepeHuianax

1

550. OudbepeHuiansHe piBHAHHA §' = T

a. OgHopigHe

6. Ninite sigHocHo y(x)
B. MiniiHe BigHocHo (Y )
r. PiBHsHHA BepHynni

Szy+z |
V2—Tzy?"

551. PiHsiHHA 3/ =

a. OpgHopigHe

6. NiniHe BigHoCHO dyHKuii Z(Yy)

B. MiniiHe BigHOCHO yHKUT Y(T)

r. Cepeq HaBegeHMX BapiaHTiB HEMaE NpaBUITbHOI BigMNOBIAI

552. Pisnanns (2zy + 3y?)dy + (z? + 6zy — 3y*)dz = 0:
a. OgHopigHe
6. Niinte BigHocHo dyHkuii y(x)

B. Y NOBHMX andepeHuianax
r. 3 BiQOKpPEMOBAHUMM 3MiIHHUMMU

553. Slkwo p(z) = el #(#)9 _inrerpysanshnit mHoxHuk pisksinkst M (z, y)dz + N (z,y)dy = 0, 10
yHkuis () popisHioe:

! !
a M N

6.
B~y

N +M
r Yy
N

M’]\gN’
Y T

N’ ]fVM’
z y

554. PiBHAHHSA y' =Ty + z2 + 1 moxHa 3iHTerpysaTu po3B'a3yBaTu 3a JONOMOIOK 3aMiHu:

ay=z-zx

6. y=u-v
B. Yy = 2°
ry=[zdz

555. YacTMHHUI PO3B'A30K PIBHAHHS y” + 6y' = 5T MeToAOM HEBU3HAYEHNX KOEILIEHTIB NOTPIGHO
LyKaTu y Burnsagi:

a. y=(Azx + B)zx

6. y=Ax+ B
B. y = Ax
ry=>5Ax

556. YacTuHHMIN po3B'ssok piBHAHHSA " + 36y = 24 cos 6 MeTogom HeBMaHaueHNX KoedillieHTiB
NoTpibHO WyKaTK y BUrNAA;:



a. y = Acosbzx

6. y=Acosz + Bsinx

B. y = Acosbx + Bsinbzx
r. y = Ax cosbx + Bxsin 6z

557. MeToaom Bapialyii AOBINLHUX CTanNMX po3B'A30K AvdepeHLiansHoro pisHaHHa 4y” + 4y’ + y =

H% NOTPIOHO LWyKaTn B BUMNAA;:

a. y = Ci(z)e> + Cy(z)e >

6. y = e2(Ci(x)cosz + Cy(x) sin )
B. y=Cy(z)e” 2 +z2Cy(x)e >
ry=Ci(x)e: + xCy(z)e?

558. YaCTUHHMI PO3B'S30K AudepeHLianbHoro pisHsiHHS ' — 8y’ + 15y = 2e3% + sin 5 metomom
HeBU3Ha4YeHMX KoedilieHTiB NOTPIOHO WyKaTh y BUIMSAI:

a. y = Az%e3® + Bz cosbx + Czsin bz
6. y = Ae3® + Bsinbz

B. y = Ae3® 4 Bsinbz + C cos bz

r. y = Aze3® + Bsin5x + C cos bz

559. ®yHOameHTanbHOK CUCTEMOIO PO3B'A3KIB PIBHAHHSA y(”) + aly(”’l) +...+ay=0
Ha3nBaoTbCS:

a. NPO3B'A3KIB LbOro PiBHAHHA, SKi HE AOPIBHIOKTb TOTOXHO HYIIHO
6. JliHiNHO He3anexXHi PO3B'A3KN LibOro PiBHAHHS

B. OcobnuBi po3B'aA3kn LbOro PiBHAHHS

r. Cepeq HaBegeHMX BapiaHTiB HEMaE NpaBUITbHOI BigMNOBIAi

560. 3aranbHui po3B'A30K NiHIMHOIO HEOAHOPIAHOIO AndepeHLUIanbHOrO PiIBHAHHSA OOPIBHIOE:

a. JliHinHin kombGiHauii po3B'askiB 3 yHAaMeHTanbHOI CUCTEMU PO3B'A3KIB LIbOro PiBHSAHHSA
6. CyMi 4aCTMHHUX PO3B'A3KIB LbOro i BiAMOBIAHONO OQHOPIOHOMO PiBHSIHD

B. CyMi A0OBINbHOroO po3B'A3KY LLbOro PiBHAHHSA i NiHIMHOT KOMBIHALLT pO3B'A3KiB 3
dyHAaMeHTanbHOI CUCTEMU PO3B'sA3KIB Bi4NOBIAHOMO OAHOPIAHOIO PiBHAHHS

r. Cepen HaBeeHMX BapiaHTiB HEMae NpaBWIIbHOI BigMOBIAi

561. 3aranbHui BUMAL piBHAHHA JlarpaHxa:

a. y =zp(y) +¢(y)
6. y==zp(y) + ()
B. = =yp(y') +¥(y)

ry=ay + )
562. 3aranbHuM poss'sskoM pisHaHHa Knepo y = zy’ + ¢(y') e
ay=Ccr+C
6. y=Cx+ ¢(C)
B. y =+ ¢(C)

a

y=Cxz+ Cy(C)

563. PiBHsAAHHSA JlarpaHXa € OKpeMUM BUNAOKOM PiBHSHHS:



a. Knepo

6. y= f(a;’yl)
B. ¥ = f(z,9)
rz=f(y,y)

dyy

dr fl(x7y1ay2)" 'ayn)a

564. Cucrtema Ha3nBaeTbCA:

P = fal@ Y192, Ya)

a. KaHoHivHoo

6. HopmanbHoto
B. ABTOHOMHOIO
r. JliHinHoO

565. fke 3 piBHSAHDb € piBHAHHAM Ennepa:
a. 22" — 3y +4y =0
6. (22 +1)y" +2zy —Ty=0
B. gy’ +xy? +1=0
rz?y" —3zy +4y=0

566. PyHKUiA Yy = 219 ¢ PO3B'A3KOM AudrepeHLianbHOro piBHAHHS:
a. y100) = 99!
6. 4100 = 100!
B. y(190) = 101!

r. y(10) = 100!
567. y’2 = 4y - pudpepeHLiansHe PIBHAHHA CiM'i:

a. napabony = (z — C)?
6. napabon x = (y — C)?
B. rinepbony = (z — C) !
rkiny?+ (z—C)2 =1

568. 3apava Kowiy' = x? + y2, y(0) = 1 mae pose'siakis:

a. besniy
©. XKogHoro
B. [lBa

r. OguH

2013 + y2014

569. CKinbku iHTerpanbHUX KPUBMX PiIBHAHHS y' = NPOXOANTL Yepe3 NoYaToK KOOPAUHAT:

a. OpgHa
6. OBi
B. Tpu
r. beaniv

570. Ons pisHsuHa ¥ = f(z,y) poss'asok y = y(), y KOXKHIN TOULi SKOrO NOPYLLYETLCS EANHICTL
po3B'sA3ky 3agadi Kowwi, HasnBaloTb:

a. eauHUM



0. ocobnBum
B. YaCTUHHUM
I. 3aranbHUM

571. BusHauTe piBHSAHHS 3 BiAOKPEMMOBAHNUMMU 3MIHHUMMU:

a. ydz + (z* + z?y*)dy = 0
6. y’dz + (22 — y*)dy =0
B. ydz + (2> + y?)dy =0

r ylde + 22 — y2dy = 0

572. PiBHSAHHSA y’ = /2x — y + 1 3B0AMTbLCA [0 PIBHSHHSA 3 BiZOKPEMIIIOBAHUMU 3MIHHUMM 33
JOMOMOro 3aMiHW:

3

573. PiBHAHHSA y' = (a: — y) 3BOANTBLCA A0 PiBHSHHA 3 BiQOKPEMITIOBAHUMM 3MIHHUMW 3a JONOMOrOH0

3aMiHn
a.z=14
xr
6. 2= (z —y)3
B.2=xT— Y
Lz =uv

574. BusHauTe ogHopigHe andepeHuianbHe piBHAHHA NEPLUOro Nopsaky:

1 z+y+2
ay = z+y

6. (x+y+1)de+ (z+y)dy=0
B. (z+y)dx —2zydy =0
ry =lny—Inzx

575. f(x, y) - OAHOpIAHA YHKLiS BUMIPY 111, AKLLO:

f(tmaty) = fm(may)
f(:c,y) - tmf(tw’ ty)
f(tzaty) = mf(may)
r ftz, ty) =" f(z,y)

576. BkaxiTb 0gHOPIAHY (YHKLiO BUMIpY 3/2:

a.
6.
B.

577. PisHsiiia M (z,y)dz + N (z,y)dy = 0 € ogHOpigHNM, SKLLO 110r0 KoediLieHTH:

a. ogHopigHi sumipy 0
6. o4HOpIAHI O4HAKOBOrO BUMIPY



B. BigMiHHI Big Hyns
I. HenepepsHi

578. BusHauTe piBHAHHS, SIKE He € PIBHAHHSAM 3 BiJOKpEMIIOBAHNMWU 3MIHHUMN:
a. z2e*dx + /yzdy = 0
6. z(y + 1)dz — (22 + 1)dy = 0
B. y + 2’y = \/zy
ry oty =1xy

. 2 —y— . . .
579. PiBHAHHSA y’ = 8;743{1/738 3BOAUTLCA A0 PIBHSAHHSA 3 BiAOKPEMIOBAHUMM 3MiIHHUMW 3 ONOMOTOH0
3aMiHu:

a. y=uv

6. z=1Y

X
_ k
B. Yy = UL
nz=2xr—y

580. BuaHauTe piBHAHHS BepHynni:

a. y + 2’y =2y
6. ¥y + zy® = xy?
B. ¥ + 2y = zy?
Ly = y/ + xzylz

581. Oudepenuiansre pisnsns f'(y) y' + p(z) f(y) = q(x) 3BoanTbes po niviiHoro 3a gonomoroo
3aMiHu:

a. z = f(x)
6. z =12
B. 2= f(y)
Ly =uv

582. ®opmyna A1 3HAXOMKEHHS! IHTErpyBanbHOTO MHOXHMKA NiHiiHoro pisHsiHHS §' + p(z)y = q(z):

a. p(z) = el P@)d
6. pu(z) = el @)z
B. p(x) = e Ja@)de
r. u(;p) = e—fp(:v)dm
583. BusHauTe piBHSAHHSA Knepo:
a y+azy =y
6.y —azy =V
8.y =y + 1/
oy =azy?—y”°
584. 3aranbHuM po3B'dA3KoM piBHAHHA Knepo € cim's:

a. npsaMux
6. kin
B. napabon



r. rinepbon
585. XapakTepncTuuHumu uncnamm pisHanna ¥ — 3y” + 3y —y =0e:
a. kl = 1, k273 =-1
0. k1,2,3 =1
B. ]{5172’3 =-1
r. k172:1, k3:0

586. XapaKTePUCTUYHUMM YMCNAMM PIBHSIHHS y(4) +6y" +9y=0c¢e:

a. k1o =3, k3g=—3
6. k12 = V/3i, ksq=—/3i
B. ]{5172 - 3’L, ]{53’4 =—3

r k1o = +3i, k34 = £/3i

587. Mopsapok pisHaHHS 3" = 2yy' MoXHa 3MEHLINTM 33 AONOMOrOK0 3aMiHU:

a. ¥y = z(z)
6. y' = yz(x)
B. ¥ = z(x)
ry = 2(y)

588. Aki hyHKUIT MOXYTb yTBOpPIOBaTM (DyHAAMEHTasIbHY CUCTEMY PO3B'A3KIB AEAKOrO JiHINHOrO
OofHOpiAgHOro AndepeHLianbHOro PiBHAHHSA ApYroro NopsaKy:

ay=2z =3
6. y1 ==, yo=2a’
B. y1 = 12sin3z + 8cos 3z, Y2 = 6cos3z + 9sin3zx
oy = €e¥,yy = 3

589. BU3HAUYHWK BPOHCHKOrO ANst MiHIHO He3anexkHUX po3e'sskie pisHaHHsA i + 322y’ — 4y = 0
nogaeTbcst popMynoto:

a. W(z) = Ce*

6. W(z)=Ce™
. W(z) = Ce®
r W(z)=Ce3®

590. SIKWIO BPOHCKiaH po3B's3kis AndepenLiansHoro pisHsHHa iy + 4zy” — (2% + 1)y’ + 5y = 0
[LOPIBHIOE HYMIO B TOYLi & = 5, TO BiH:

a. [OOpiBHIOE Hyno B Touli ¢ = 6
6. MoXe SIK [OPIBHIOBATW HYMIO, TaK | He JOPIBHIOBATM HYMO B Todli £ = 6
B. He icHye B Touli x = 6

—

HEe AOPIBHIOE HyMo B Touli & = 6
591. 3aranbHUM po3B'A3koM HesiBHOrO piBHsHHSA F'(z,y') = 0y napameTpuynin dopmi €

a.z=9(t), y=[et))(t)dt+C
6. z=¢(t), y=[¢ )W t)dt+C



B. z=9(t), y=[J'(t)dt+C

ce=pt), y=[¢OvE)dt+C
592. Akwo pu = p(x,y) - iHTerpysanbHuin MHoxHUK pisHaHHa M (x, y)dz + N (z,y)dy = 0, 1o
iHTerpyBanbsHUM MHOXHWKOM LIbOrO PiBHSAHHS Oyae Takox hyHKuUis:

a putx
6. C\/p
B. Cu
rou?
593. InsapiaHTom pisHsHHsA ' + p(x)y' + g(x)y = 0 € dyHkuis
a I(z)=—2@ _ 7@ 4 o)
6. I(z) = — X&) 4+ 20 | g(a)
0. I(z) = — P4 — 212 — q(a)
@ I(z) ="~ ()

594. BkaxiTb oudepeHuianbHe pPiBHAHHS Y caMOCMPsKeHin hopMi:

a. p'(z)y" +p(@)y +q(z)y =0
6. p(z)y" + p(z)y' + q(z)y =0
B. p(z)y" +p'(z)y +q(z)y =0
ry' +pi(z)y =0

595. FKWO Y1 = T - YaCTUHHWI po3s'siok pisHanHs (1 — z2)y” — 2zy’ + 2y = 0, To nopsAoK ULOro
PIBHSAHHSA MOXHa 3MEHLUUTW 3a JOMNOMOIOH 3aMiHu:

a. y=ufydz
6. y=y1 + [udz
B. y =11 [ udz
rYy=1uyiu

596. Mopsinok piBHsHHA F’ (:c,y(k), y(’”l), eey y(”)) = 0,1 < k < n, MoxXHa 3MeHLINTK 3a
[A0MOMOroI0 3aMiHu:

a. y = z(x)
B.z2=1Y
ry® = z(z)y

597. Micnsi 3amiiyn y' = 2 piBHsiHHA 4y’ + ¥ = 4xy” 3BeneThcs A0 PIBHSIHHS:

a. Knepo

6. PikkaTi

B. bBepHynni

I. 3 BiJOKPEMITtOBaHUMU 3MIHHUMMU

598. Akwo y andpepeHuiansHoMy piBHSAHHI F' (az, Y, y', ceey y(”)) = 0 dyHkuis F' ogHopigHa BigHOCHO
vy, ..., y("), TO NOPSAJOK LbOro PiBHAHHA MOXHa 3MEHLUUTW 32 AONOMOroH0 3aMiHu:



/

a. z(z) =y'y
6. ¥ = z(y)
B. %: (z)
ry = z(x)

599. Hexait W () - BpoHckiaH poss'skis pisHsus (™) + py (z)y™ 1) +
dopmyna OcTtporpaacbkoro-JliyBinnga mae Takmn BUrmaa;

fpl(ac)da:
a. W(z)=W(zp)er
ffpl(a:)da:
6. W(z) =W(xp)e ™
B. W(x) = W(zg)e /@)

[ pn(z)dz
r W(z) =W(zg)e =

ee. + pn(z)y = 0. Togi

600. IHTerpyrum piBHAHHS a:"y(”) + alx"’ly(”’l) + . + ap_1z2y + a,y = 0, BUKOHYIOTL 3aMiHy:

a.y=c¢t

6. z=¢', y==z(t)e
B.x=¢ !

ro=e

2,1

601. PisnsiHus z2y” + 2zy’ + n?y = 0 € piBHAHHAM:

a. Ennepa
6. Yebuwoaa
B. JlarpaHxa
r. BepHynni

602. YacTurHmi po3s'ssok Y = Y (x) pisrsims y4) — ¢ + 4" — ¢/ = 2% + x metonom

HeBM3Ha4YeHnX KoedilieHTiB NOTPIOHO LWykaTh y BUrNAAi:

a. Y = z(Ax + Bx)

6. Y = z?(Az* + Bz + C)
B. Y = Az’ + Bx + C

r Y = z(Az? + Bz + C)

603. PiBHAHHA M-ro nopsaaky, po3s'A3aHe BiAHOCHO CTapLUOi NOXigHOT y(”) =

f (29,9, .y D),

3BOAMTLCH 40 PIBHOCUIBHOT HOPManbHOI cucTeMy audepeHLianbHUX PiBHSHb 3a 4OMOMOIO 3aMiH:

a. x =el, y=z(t)e

6. y/ =y, yll = 1o, ylll =y, ..., y(n) = Y
B. Y =11, y/ = 1o, y// =3, ..., y(n—l) = Yo
r. y/ = Y1, y// = Y2y eeey y(n_l) = Yn_1

604. Yactunuui poss'asok Y = Y (z), Z = Z(z) cuctemn {

Yy =y—2z+¢,
2 =y+4z+ e

(xapaktepucTuyHi umcna ky = 2, ko = 3) 3a JOMOMOro MeTody HEBM3HAYEHMX KoedilieHTiB NOTPiGHO

LyKaTu y Burnsagi



a. Y =Ae*, Z = (Az + B)e*

6. Y = Ae® + (Bzx + C)e*®, Z = De® + (Ez + F)e*
B. Y = Ae® + Be?®*, Z = Ce® + De**

Y = Ae® + z(Bz + C)e**, Z = De” + z(Ez + F)e*

y' =4y — z + ¥ sinz,

2 =y +2z+ze’®cosx
(xapakTepucTuuHi uncna ky = ko = 3) 3a JOMNOMOro MeToay HEBM3HAYEHMX KoedillieHTIB NOTPIOHO
LyKaTu y Burnsagi

605. Yactunuui poss'asok Y = Y (z), Z = Z(z) cuctemn {

a. Y =Asinz + (Bzx+ C)cosz, Y =asinz+ (bx + c)cosz

6. Y = Asinz + Bcosxz, Y =asinx + bcoszx

B. Y = (Az + B)sinz, Y = (axz +b)coszx

rY =(Az + B)sinz + (Cx+ D)cosz, Y = (ax+b)sinz + (cx + d) cosz

606. AKLLO BCi eneMeHTM AesKoro psiaka KBagpaTHOi MaTpuLi MOMHOXUTK Ha X anrebpaiyHi
AOMOBHEHHS i gogaTn, TO MU TPUMAEMO

a. BU3HAYHWK gaHOi MaTpuLi

6. uncno Hynb

B. MOABIMHWI BU3HAYHUK OAHOI MaTpuLi

I. BU3HAYHMK JAHOT MaTpuLi 3 NPOTUNEXHUM 3HAKOM

607. AKWO BCi eneMeHTn AesKoro psiaka KBagpaTHOi MaTpumui MOMHOXUTU Ha anredpaiyHi 4ONOBHEHHS
00 BigMnoBigHMX eNeMEHTIB iHLIOro psigka i gogatn, ToO MU TPUMAEMO

a. BM3HA4YHMK gaHoi MaTpuLi

6. uncno Hynb

B. NOABIMHMI BU3HAYHMK 4AHOT MaTpuLi

I. BM3HAYHMK JAHOT MaTpuLi 3 NPOTUNEXHUM 3HAKOM

608. MaTtpuuto A MOXHa NOMHOXMWTM Ha matpuuio B, akuwo

a. Ai B posinbHi MaTpuui

6. KinbkicTb paakis Matpuui A fopiBHIOE KinbkocTi cToBnLiB MaTpuui B
B. KinMbKicTb cToBnUiB MaTpuLi A fopiBHIOE KinbkocTi psakis matpuui B
r. Ai B ogHakoBoro poamipy

609. SKLIO BCi eNeMEeHTU BU3HAYHMKA TPETLOro Nopsaky A NOMHOXMTU Ha YUCHO 172, TO OAePXKaHWI
BU3HaAYHWK OOpiBHIOBaTUME

a. m°A
6. mA
B. m*A
. m2A

610. AKLO BCi eneMeHTV AesKoro psaaKka BU3HAYHUKa TPETbOro Nopsaky A NOMHOXWUTW Ha YACHO T, TO
ogepxaHuin BU3Ha4YHUK AopiBHIOBaTUME

a. m3A
6. m°A
B. mA



r m2A
611. Matpuui A i B matoTb ogHakosi poamipu 4 X 2. Hag HUMKU MOXHa BUKOHATV Taky onepalwiio:

a. nepemHoxut A Ha B
©. gogaTtu

B. nepeMHoxutn B Ha A
r. noginutm A va B

612. Matpuui A i B matotb poamipn 4 X 2i 2 X 3 signosigHo. Hag HUMU MOXHa BUKOHATM TaKy
onepadito:

a. nepemHoxutn A na B

0. popatu

B. nepemHoxutn B Ha A
noginutn A va B

bl

613. OpgHopigHa cucTeMa niHiMHKX PiBHSAHb 3aBXau

a. CyMmicHa i BuU3Ha4eHa
6. cymicHa i HeBM3HayeHa
B. He CyMicHa

I. cymicHa

614. Bu3HaA4YHMK MaTpULi HE 3MIHUTBCS, SKLLO

a. [0 eneMeHTIB O4HOro paaka godaTty BiANOBiAHI eNeMeHTU iHWOoro psaka
6. enemMeHTU ABOX pPSAOKIB MOMIHATU MiCLUSMM

B. 40 eneMeHTIB AesdKoro psaka gogaty Yucno BigMiHHe Big Hyns

I. eNemMeHTU OesKoro pagka NoOMHOXUTM Ha O0BifbHE AiiCHe YNCno

615. BusHayHuk goByTKy OBOX MaTpuLb

a. gopiBHOE OOOYTKY BM3HAYHMKIB LUX MaTpuLb

6. MeHWwwuN Big A0BYTKY BU3HAYHUKIB LMX MaTPULb
B. Binblumi Big 4OOYTKY BU3HAYHUKIB LIMX MaTpuLb
I. AOPIBHIOE CYMi BU3HAYHWKIB UUX MaTpuULb

616. [lo kBagpaTHOi MaTpuui icHye obepHeHa MaTpuusa nuwle Togi, Konum

a. il BUBHAYHWUK HEe JOPIBHIOE HYIO
6. ii BU3HAYHWUK OOPIBHIOE OOUHULL
B. BCi il enemMeHTV BigMiHHI Big Hyns
I. il BUBHAYHUK JOPIBHIOE HYMHO

617. Matpuui A i B HasuBaloTb nogibHUMuU, SKLLO

a. icHye HeBupomkera matpuus C Taka, wo A = C1BC
6. icHye HempomxkeHa matpuus C Ttaka, wo A = BC

B. A= B!

r A= B?

618. Bektopu a = (1;2), b = (—4; —3) yrBOpiotoTb Gasuc. 3HanTu posknag sektopa d = (—2;1)y
ubomy B6asuci:



619.

620.

621.

622.

623.

624.

625.

a. (—3;—-1)
6. (2;1)
B. (—1;-3)
r (1;1)
1 2 0
O6uncnuTy BU3HadYHuk matpuyi | —1 —3 2
0o -2 1
a. 3
6. 2
B. 4
(0]
1 2 0
O6uncnutv pandr matpuyi | —1 —3 2
0o -2 1
a. 3
6. 2
B. 4
r.0

3HaNTW paHr HyNbOBOI KBaZApaTHOI MaTpuLi 71-0ro NOpPsaKY:

" P oW
S =~ ©

3HanNTW paHr OgUHUYHOI MaTpuLi 71-0ro NOPSAKY:

" ® oo
S =~ ©

-1
MignpocTip niHiHOro NnpocTopy — ue

a. NiAMHOXWHA 3aMKHEHa BiAHOCHO JO4ABaHHS | MHOXXEHHS Ha ckansp
©. [JoBinbHa Moro NigAMHOXWHA

B. MiAMHOXMHA 3aMKHEHa BiAHOCHO 0OAaBaHHS

I. NiAMHOXMHA 3aMKHEHa BiQHOCHO MHOXEHHS Ha ckansip

Basuc niHiMHOro NPOCTOpY — L& MHOXWHA NOro efleMeHTIB, AKi

a. NiHINHO He3anexHi, i Byab-AKMN eneMeHT NPOCTOPY € iX MiHiINHOK KoMBiHaLie
6. NiHINHO He3anexHi

B. NiHIMHO 3anexHi

I. NMiHINHO 3anexHi, i Oyab-KUn eneMeHT NPOCTOpPY € iX NiHiHOK KOMOIHaLUieo

Po3MipHicTb MiHINHOrO NPOCTOPY AOPIBHIOE

a. KiNbKOCTi enemeHTiB B 11oro 6asi



626.

6. KINbKOCTI BCiX Oro enemMeHTiB
B. KiNbKOCTI MOro nianpocTopis
I. KiNbKOCTi eNeMeHTiB 4esKOro Noro nignpocropy

BkaxiTb NpaBuIbHy piBHICTb AN po3aMipHOCTi cymu nignpocTopie Ly ta Ly aeakoro niHinHoro

npocTopy L:

627.

628.

629.

630.

631.

632.

a. d1m(L1 + Lg) = dlm(Ll) + dlm(LQ) - d1m(L1 N Lz)
r. dlm(Ll + L2) == d1m(L1 N L2)

PoamipHicTs ninintHoro npoctopy L = {(a;0; b;¢;d)| a = 2b — ¢+ d; a,b,c,d € R} pisHa:

Tmop
N oooaow

B SKili HEpiBHOCTI BUKOPUCTOBYETBLCS CKaNspHUIA 4OOYTOK?

a. TPUKYTHUKA
6. Mackans

B. [anya-Bieta

r. Kowi-byHsakoBCbKkoro

EnemMeHT s Hanisrpynu S 3 oAUHULIEIO € Ha3MBAETLCS 0BOPOTHUM, SKLLIO [N AesKoro T € S

a. se==
6. s ls==zx

B. ST =18 =2¢€
r. iHWa BignoBiab

Mopgynem koMnnekcHoro uncna z = x + 4y, ae ¢,y € R, HazuBaeTbcs uncno

6. x> +y2
8. v/ (z +y)
rfaf 4 [yl

CKinbKu enemeHTiB MiCTUTb cuMeTpuyHa rpyna .S, ?

a. n!
6. n

n!
2
r. iHWa BianoBiab

Ake 3 uncen € XapaKTepUCTnUKo aedKoro nons?

TP oo
© o ~

—_
o



633. lNonapHo HeizomopdhHMX rpyn nopsaaky 4 icHye piBHO

nm oo
Ao oo

634. 3anMcom KOMMMEKCHOMo YMCna 2 = — COS (p — 1 SN (o B TPUTOHOMETPUYHIiA hopMi €

a. z = cos(m + ) +isin(m + @)
6. z = cos(—¢) + isin(—yp)

B. z = cos(m — ¢) + isin(m — )
r. z =cos(5 +¢) +isin(§ + @)

635. Yucno a e k-kpaTHum kopeHem MHorouneHa f (), sKkwo

a. f(a) = f'(a) = Zf(’“()—ﬂf N(a) #0
6. fla)=f(a) =...= fP(a) =
B-f(a)—f(a)=---=f () =0

r fle) = fe)=...= fP(a) =0, fF(a) # 0

636. [1na Toro, wob aBa MHOro4YsIEHN Manu crninbHWU KOpiHb, HEOBXIAHO i 4OCTaTHBO, LWO6

a. XHiN pe3ynbTaHT OOPiIBHIOBAB HYO
6. 0OuH 3 HUX ByB AiNbHMKOM iHLLIOrO
B. BOHW Manwu piBHi AUCKPUMIHAHTK

I. BOHW OiNUNUCb OOUH Ha OAHOro

637. Ckinbku icHye abeneBux rpyn, siki MicTATb Heabeney niarpyny?
a. 0
6. 1
B. 5
r. 6esniy

638. Mopsinok umkny (1423) cumetpuyroi rpynu Sy gopieHioe

nw oo
P oNn o

639. Aka 3 HacTynHUX rpyn € HeckiHYeHHo abeneBoto?

a. A3
6. R
B. Vi
r. D3

640. Ckinbkv po3s'siakis Mae koHrpyeHuis 2z = —1(mod 5)?

oo
o~ N



rr.5

641. fAka 3 HacCTynHUX CTPYKTYp € rpynoo?

a. (R,+)
6. (Ra')
B. (R,—)
- (R, )

642. CkKinbKu € Linux yncen, KOHrpyeHTHux 3 1 3a mogynem 57?

a. 6e3niy
6. 1
B. 5
rro

643. KonrpyeHuis 6z = 18(mod 12) mae 3a mogynem 12

a. 6 knaciB-po3B'a3kis
6. 0 knaciB-po3B's3kiB
B. 12 knaciB-po3B'a3kiB
r. 1 knac-po3B'd30k

644. Tigrpynu sKoro nopsagky MiCTUTb LUMKNiYHA rpyna nopsagky 77?7

a. 1i7
6. 1,3,4,7
B. 3,4

r. iHWa BignoBiab

645. Teopema BinbcoHa cTBepAXYE, LLO
a. (p—1)!+1=0(mod p)
6. (p —1)! — 1= 0(mod p)
B. (p—1)! = 0(mod p)

r. iHWa BianoBiab

646. YoMy [OPIBHIOE KiNbKICTb HATyparnbHUX YMCer, sSiKi He NepeBuLLYIOTb HaTyparbHoro yucna IV i
AiNaTbcsA Ha npocTe p?

—
[R—

w (@) )]
S22z
+
—

r. iHWa BignoBiab
647. Aka 3 KOHrpyeHLi npaBunbHa?

a. —7 = 8(mod 5)
6. —7 = 8(mod 4)
B. —1 = 1(mod 3)
r. —3 = 3(mod 2013)

648. CKinbKu eneMeHTiB MiCTUTb 3HakoaMiHHa rpyna A,?



649.

650.

651.

652.

653.

654.

655.

a. n!
0. n
n!
B.- 3
r. iHWa BignoBiab

Aka 3 HacTynHUX rpyn € LUKMiYHO?

a. (Z,+)
6. S3
B. (R,+)
r Qs

Mopsiaok rpynu Sk AOpPiBHIOE

a. 24
6. 12
B. 4
r. iHWa BignoBiab

CKinbKM iCHYE LIMKNIYHUX rpyn, SKi MICTATb HELWKNIYHY nigrpyny?

a. 0
6. 1
B. 5
r. 6eaniy

Onsa Toro, wo6 Hanisrpyna Gyna rpynoto, HeobXiaHO i AOCTaTHBO, LWOob BOHa byna

a. KBasirpynoto
6. rpynoigom
B. MOHOIOOM
r. GiHoigoOM

MocnigoBHICTb 3HAMEHHMKIB NiAxXiaHMX ApobiB ippauioHanbHOro Ymicna

a. cnagae
6. 3pocTae

B. obmexeHa 3ropu
r. iHWa BignoBiab

TeopeMy Npo HECKIHYEHHICTb MHOXWHWN NPOCTUX YNCEN Ha3MBalOTb TEOPEMOID

a. EBkniga
6. Hipixne
B. Ennepa
r. BinbcoHna

Uucna a i b € KoHrpyeHTHUMM 3a mogynem m, SKLIO

m|(a + b)
m|(a — b)
m|a, m|b
iHLWa BiANoBiab

@ oo

—



656.

657.

658.

659.

660.

661.

662.

663.

Ocrava Big gineHHsa 117 Ha 11 B KinbUi Winux yscen OopiBHIOE

0o oo
PN wo

KinbkicTb Yncen B 3BeeHi CUCTEMI NULLIKIB 3@ MOAYNeM 71 AOPIBHIOE

a. m
6. ¢(m)
B. T(m)

r. iHWa BignoBiab

#ka 3 MHOXMH YTBOPIOE NOBHY CUCTEMY NMLLKIB 3a mogyrnem 47
a. {—1, 4, -2, —3}

6. {1, 4, -2, —3}

B. {—1, —4,2, 3}

r {1,4,2,-3}

Po3B'axiTb B NPOCTMX YMCnax piBHAHHS <p(p2) = 20, ne ¢ - dyHkuis Ennepa.

a. 4
6. 2v/5
B. 3
rb

Poas'saszaTu koHrpyeHuijto 3z = 13(mod 7):

a. x = 3(mod 7)

6. £ = 2(mod 7)

B. z = 4(mod 7)

r 0

3HaueHHst pyHkuii 7(n) ana n = 392 popisHioe
a. 5

0. 6

B. 12

r. iHWa BianoBiab

3HaueHHs1 naHuorosoro Apoby [2; 1; 2] popisHioe

oo

bl
KOG g W O

KaHoHiuHwWit posknag uucna 7! mae surnag
a. 2¢.32.5.7

6. 22-32.5.7
B. 2-3-5-7



r. iHWa BignoBiab
664. EnemeHT e Hanisrpynu S Ha3MBaeTbLCA NPaBoo OAMHULIEID, AKLLO AN Byab-akoro s € S
a. se =38
6. s ls=e
B. s = 3§
r. iHWa BignoBiab

665. Onsa rpyn (G, o) i (H, *) romomopiam ¢ : G — H HasnBaeTbCs i30MOPdi3MOM, SIKLLO BiH €

a. iH'EKTUBHUM
6. Clop'eKTUBHUM
B. DiEKTUBHUM
r. iHwWa Bignosiab

666. Kinbue Z/(m) MICTUTb AiNbHUKM HYNS, SKLO

aam=3>5
6. m=2
B. M =23
rm=4

667. Mopsgok rpynu D3 popisHioe

a. 3
6. 6
B. 4
r. iHWa BianoBiab

668. pyna HasuBaeTbcA abeneBoto, AKLWO 3agaHa Ha Hin GiHapHa onepadis €

a. KOMyTaTMBHOK
0. acouiaTMBHOWO
B. ANCTPUBYTUBHOIO
I. HENEepepBHOO

669. Mopsinok uvkny (12) cumerpuuHoi rpynu Ss fopisHioe

7w o
O wN -

670. Aka 3 HacTynHux rpyn € Heabenesot?

a. Z
6. R
B. Vi
I'.D3

671. Opunuueto rpynu (Z, +) € uucno

a. -1



6. 0
B. 1
r. iHWa BignoBiab

672. fAka 3 HaCTynHUX CTPYKTYP € MOHOIZOM, ane He € rpynoto?
a. (Z,+)
6. (Z7 )
B. (Z,—)
r (Z,/)
673. Ska 3 niarpyn He € HOPMaribHOK B CUMETPUYHIN rpyni S3 =
{(1),(12), (13),(23), (123), (132)}?

a. 53

6. (1)}

5. {(1),(23)}

w {(1), (123), (132)}

674. [Oo6yTok uvknis (123)(13) nopisHioe

a. (13)
6. (23)
B. (123)
¢ (132)

675. Slka 3 NigMHOXWH He € ineanom kinsus (Z, +, -)

a. Z
6. {0}
B. 37
r N

676. EnemeHT e Hanisrpynu S HasMBaeTbCa OAMHULEID, SKLIO Ans Byab-akoro s € S

a. se= 3§
6. s ls=¢
B. S = S

-

€S = 8e =S

677. Onarpyn (G, 0) i (H, *) romomopdiam ¢ : G — H HasuBaeTbCst BKNafeHH M
(MoHOMOpPMIi3MOM), SAKLLO BiH €

a. H'EKTUBHUM
6. ClOpP'€EKTUBHUM
B. BiEKTUBHUM
r. iHWa BignoBiab

678. Komytatop [a, b] enemeHTiB a, b rpynu G nopisHioe

a. b lab
6. a b ladb
B. ab



679.

680.

681.

682.

683.

684.

685.

686.

r. iHWa BignoBiab

Ckinbku icHye nonapHo Hei3oMopdHMX rpyn Nopsaky 5?

7w o
SARNGURE CREN

Ob6epHeHnM 0o enemeHTa 3 rpynu (Z, -I—) € enemMeHT
a.
6.0
B
r. iHWa BignoBiab

Mopsinok rpynu (Qg OOPiBHIOE

a. 4
6. 16
B. 8
r. iHWa BianoBigb

Mopsiaok rpynun Sy [opiBHIOE
a. 24
0. 12
B. 4

r

iHLWa BianoBiab

Mopsigok umkny (1234) cumetpuyroi rpynu Sy gopieHioe

no oo
o o

Aka 3 HacTynHKX rpyn € abenesoto?

a. Z

6. Qs
B. A4

r. D3
#ka 3 HacTynHUX CTPYKTYp He € HaniBrpyno?

a. (Z,+)

6. (Z’ )

B. (Z? _)

r (R, +)

Aka 3 nigrpyn He € HOpManbHOO B rpyni (R, ~|—)?

a. R



687.

688.

689.

690.

691.

692.

693.

694.

6. {0}
B. Z

I. Takoi Nigrpynu He icHye

Lo6yTok uvknis (12)(132) popisHioe
a. (13)

6. (12)

B. (123)

r (132)

fAka 3 nigMHOXMH € ineanom kinbus (R, +, +)?

a. @
6. R
B. Z
r N

Aka i3 3agaHux (PyHKUIN € pO3B'A3KOM PIBHAHHSA U = Ugy ?

a. u=sin(t — x)
6. u = x> + 6tz
B. u=1t+ a3

. u=cosc + sint

#Aka i3 3agaHux (PyHKLUIN € PO3B'A3KOM PIBHAHHA Uz, —+ 9uyy =07

a. u = 9z? — >

6. u =sin(3z + y)
B. u =323+ ¢°
ru=9cosx 4+ siny

Ckinbkn po3B'askiB Mae 3agada HelimaHa ans piBHAHHS Jlannaca?

a. XopgHoro abo 6e3niv
6. ogmH abo 6e3niv

B. »XoAHoro abo oauH
I. OOWH

Ckinbkn po3B'askiB Mae 3agada HerimaHa ans piBHsaHHS [yaccoHa?

a. XopgHoro abo 6e3niv
6. ogmH abo 6e3niv

B. »XoAHoro abo oauH
I. OOWH

Ckinbkn po3B'askiB Mae 3agada Lipixne ans piBHsHHA Jlannaca?

a. oauH
6. ogmH abo 6e3niv

B. 6e3niy

I. »ogHoro abo 6e3niy

Ckinbkn po3B'askiB Mmae 3agada Hipixne gns piBHaHHA NMyaccoHa?



695.

696.

697.

698.

699.

700.

701.

a. oauH
6. ogmH abo 6e3niv

B. 6e3niy

I. »ogHoro abo 6e3niy

Ckinbku po3B'a3kiB Mae TpeTH KpanoBa 3afada ans piBHAHHSA Jlannaca?

a. oauH
6. ogmH abo 6e3niv

B. 6e3niy

I. »ogHoro abo 6e3niy

Ckinbku po3B'as3kiB Mae TpPeTH KpanoBa 3aada ans piBHAHHSA NyaccoHa?

a. oauH
6. ogmH abo 6e3niv

B. 6e3niy

I. »ogHoro abo 6e3niy

Axknii disnyHMI 3MICT Mae nepLua KpanoBa yMOBa ANd PiBHAHHA CTPYHNU?

a. KiHeub 3aKpinneHo
0. KiHeUb BiNbHWIA

B. KiHeLb BiACyTHiln

I. KiHeub NPY>KHbO 3aKpinneHo

Axknii disnyHMI 3MiCT Mae apyra Kpanosa yMOBa ANS PiBHAHHSA CTPYHU?

a. KiHeub BinNbHUNM

6. KiHeLb 3akKpinneHo

B. KiHeLb BiACyTHiln

I. KiHeub NPY>KHbO 3aKpinneHo

Axknii PisnyHMI 3MICT Mae TpeTs KparoBa yMOBa ANSA PIBHAHHSA CTPYHN?

a. KiHelb NPY>XHbO 3aKpinmeHo
6. KiHeub 3aKpinneHo

B. KiHeub BiACyTHiln
I. KiHeub BiNbHUN

Aka i3 3aaaHMX PYHKLIN € PO3B'A3KOM PIBHAHHA Uy = 4Ugpy ?
a. u= (2t —x)°

6. u = sin(t — 5x)

B. u =13+ 42 — 2t

rru=cosc — 2sint

Aka i3 3aaaHVX PYHKLIN € PO3B'A3KOM PIBHAHHA Uy = YUy ?
a. u=(3t—=z)!
6. u = cos(t — 9z)

B. u =t + 4x3 — 2zt
rnu=cosx — 3sint



702.

703.

704.

705.

706.

707.

708.

709.

Aka i3 3agaHux (PyHKUIN € PO3B'A3KOM PIBHAHHA Uy = Ugy 7

a. u=(t+z)

6. u = sin(t + 2x)
B. u=t*+ 2% — 2z
. u=cosc —sint

Aka 3 HaBedeHnx 3agad He € KOpeKTHOIO?

a. 3apgadva Kowi ans piBHAHHA Jlannaca

6. 3apayva Kowi ons piBHSAHHA CTPYHM

B. 3agada Kowi ons piBHAHHSA TENNONpPOBIOHOCTI
r. 3apgada [ipixne gna piBHsHHA [NyaccoHa

Aka 3 HaBedeHMX HXKYe 3adad He € KOpeKTHO}O?

a. 3agadva Kowi gnsa piBHsAHHS [NyaccoHa

6. 3apayva Kowi ons piBHSAHHA CTPYHM

B. 3agada Kowi ons piBHAHHSA TENNONpPOBIgHOCTI
r. 3agada HenmaHa ons piBHAHHA Jlannaca

Aka 3 nepeniqule HWX4e 3aay He € KOpeKTHOPO?

a. novaTkoBa 3agada as1s PiBHAHHS eNinTUYHOro TUny
0. MiwaHa 3agaya ans piBHAHHA CTPYHU

B. 3agada Kowi ons XBunboBOro piBHAHHS

I. TPETS KpanoBa 3ajadva ans piBHAHHA Jlannaca

[na aknx yHKUin cnpaBa)KyeTbCA TeopeMa Npo CepeaHE 3HAYEHHSA MO Kyni?

a. Aansi rapMOHIYHUX

6. Ons HeckiHYeHHO andepeHLinoBaHnX
B. AN KBagpaTuyHUX

I. AN eproguyHmnx

[na aknx yHKUin cnpaBa)KyeTbCA TeOpeMa Npo CepefHe 3Ha4YeHHs no cdepi?

a. Aansi rapMOHIYHUX

6. ans andepeHuinoBaHmx
B. ANS KyGi4HMX

I. ANs eprognyHmnx

Akoto hopmyno NogaeTbea po3B'a3ok 3agadi Kowi gnst piBHAHHA CTPYHU?

a. dopmynoto Janambepa
6. dopmynoto Kouui

B. cbopmyroto [NyaccoHa

r. doopmynoto Beneplutpaca

Akoto hopmyno NogaeTbca pPo3B'A30k 3agadi Kowi gns piBHAHHA TENonpoBigHOCTI?

a. dopmynoto NyaccoHa

6. dopmynoto Kouui

B. chopmynoto lanambepa
r. doopmynoto Beneplutpaca



710. Akoro bopmMynoto nogaeTbCca po3B'si30k 3adadi Hipixne ons piBHAHHA Jlannaca B kyni ?

a. dopmynoto lNyaccoHa

6. dopmynoto Kouui

B. bopmynoto lanambepa
r. doopmynoto Beneplutpaca

711. [ns skux yHKUiA cnpaBmKyeTbCca nepia dopmyna MpiHa?

a. ans aBidi HenepepBHO AndepeHLINOBHUX
6. ansa andepeHuinoBaHmx

B. O/ HENEPEBHUX

r. ANns OOBiNbHNX

712. [Ons aknx dyHKLUiN cnpaBoXyeTbca gpyra opmyna piHa?

a. ans aBidi HenepepBHO AndepeHLINOBHUX
6. ansa andepeHuinoBaHmx

B. O/ HENEPEBHUX

r. ANns OOoBiNbHNX

713. [ns po3B'aA3aHHA SKOi 3a4adi BUKOPUCTOBYETLCSH METOL MAapHOro NPOLOBXKEHHA?

a. ApYroi KpanoBoi 3afadi A4Nns PIBHSAHHA CTPYHM 3 YMOBOHO BiflbHOMO KiHLIS

6. nepLuoi KparnoBoi 3afadi ANA PIBHAHHA CTPYHW 3 YMOBOI 3aKpinmneHoro KiHus

B. TPETbOI KpanoBOi 3afadi 4N PiBHAHHA CTPYHU 3 OQHOPIAHO KPanoBOK YMOBOK
r. 3agavi Kowi ans piBHAHHSA CTPYHU

714. [1ns po3B'A3aHHA SKOi 3a4adi BUKOPUCTOBYETbCA METOL HENAPHOrO NPOLOBXEHHS?

a. nepLuoi KPanoBoi 3adadi ANg PIBHSAHHSA CTPYHM 3 YMOBOK 3aKpinsieHOro KiHus

6. Opyroi KparoBoi 3agadi ANS PiIBHAHHSA CTPYHW 3 YMOBOHO BiflbHOIO KiHLIS

B. TPETbOI KpanoBOi 3afadi 4N PiBHAHHA CTPYHU 3 OOQHOPIAHO KPanoBOK YMOBOK
r. 3agavi Kowi ans piBHAHHSA CTPYHU

715. Ckinbku € pisHnx 3agad Wtypma-Jliysing, siki BignoBigaoTb MilLaHUM 3agadyam s PiBHSAHHSA
CTPYHU?

" @ oo
- w ©

6

716. MeTopq BigOKpeMMNEHHS 3MiHHUX PO3B'A3aHHA KparoBMX 3a4ad A5 PiBHAHb CTPYHW,
TennonposigHocTi i Jlannaca HasnBaeTbCA

a. metogom dyp'e

6. MeTogoM NapHOro NPOAOBXEHHS
B. METOOOM HenapHOro NPOAOBXKEHHS
r. metogom [ioamens

717. KonuBaHHsI CTPYHW OMUCYETLCSA PiBHAHHSAM

a. rinepbonivyHoro Tnny
6. eninTu4HOro TMny



718.

719.

720.

721.

722.

723.

724.

725.

B. mapabonivyHoro Tuny
I. epProguyHoro Tmny

KonuneaHHa MeMBpaHu OnnCyeTLCS PIBHAHHSM

a. rinepbonivyHoro Tuny
6. eninTnyHoro Tuny
B. mapabonivyHoro Tuny
I. epProguyHoro Tmny

Mpouec Tennonepenadi ONUCYETLCS PIBHAHHAM

a. napaboniyHoro Tuny
6. eninTnyHoro Tuny
B. rinep6onivyHoro Tuny
I. epProguyHoro Tmny

Mpouec andysii oNnUcyeTbCA PiBHAHHAM

a. napaboniyHoro Tuny
6. eninTnyHoro Tuny
B. rinep6onivyHoro Tuny
I. epProguyHoro Tmny

O6'eMHMIA NOTEHLian 3a40BOSbHSIE PIBHAHHIO

a. lNyaccoHa

6. TennonpoBigHOCTI
B. KONUBaHHSA

r. fenbmMmronbua

lpaBiTauiHW NnoTeHuUian onNnMCYeTbCA PIBHAHHAM

a. eninTU4yHoro Tuny
6. mapaboniyHoro Tuny
B. rinep6onivyHoro Tuny
I. eproavM4Horo Tuny

EnekTpocTatnyHuin noteHLian onnucyeTbCs PiBHAHHAM

a. eninTU4yHoro Tuny
6. mapaboniyHoro Tuny
B. rinep6onivyHoro Tuny
I. eproavM4Horo Tuny

3apgava [Lipixne €

a. MepLloto KparoBO 3agaqveto
6. Opyrow KparoBOK 3agayeto
B. TPETbLOI KPAMOBOI 3aga4elo
I. MOYaTKOBOI 3ajaqeto

3apgayva HelivaHa €

a. Opyroko KparoBOK 3agadvelo
6. nepLUOO KPaNoBO 3aa4yeto



726.

727.

728.

729.

730.

731.

f[O;l} lim,, o fn(w) dp,(:):‘) Toni

732.

B. TPEeTbOolo Kpaﬁosoro 3agavero
r. NO4aTKOBOK 3aaa4ero

Ka i JaHux oyHKLiN B'I3KOM PiBHAHHS = 7
Aka i3 3ana € PO3B'A3KO U = dug, ?

a. u =z + 24tz
6. u =sin(t — x)
B. u = 2t3 + 323
ru=3cosc + 2sint

Ka i JaHux oyHKLiN 3B'A3KOM PiBHSAHHSA = 7
Aka i3 3apa € PO3B'A3K0 U = QUgpy ?

a. u =z + bdtx

6. u = sin(t — 3x)
B. u =t 4 923
ru=cosz+ 9sint

Aka i3 3aaaHNX yHKLIA € PO3B'A3KOM PIBHSAHHA Ugy + Uyy = 0?2

a. u =cosx + siny
6. u:x2—y2
B. u = sin(z + y)

ru=x%+ y3
Aka i3 3anaHNX yHKLA € PO3B'A3KOM PIBHSHHA Ugy + 4uyy = 072

a. u = 4x? — y?

6. u = sin(z + y)
B. u=2x°+19°

. Uu=CcoST +siny

n+1

MocnigosHicTb dyHKuin fr, () = 2™ — x™ wa sigpisky [—1; 1] 36iraeTbes no dyHkuii f(z) = 0

a. nuwe 3a Mipoto

0. nuwe marxe CKpi3b

B. 3a MipOI0 i MaiKe CKpisb
I. CKpi3b

n,

Hexain f,(z) = {3\/5

1
T.a= lim,, oo f[O;I] fo(z) du(z), b =

a.a=2,b=3
6.a=3,b=2
B.a=2b=2
ra=3b=3

Cepeq HaCTYMHMX YOTUPBbOX BUMOT 40 (OYHKLIT MHOXWUHN m(A) BKaXiTb Ty, KOTpa He CTOCYETbCSA

3ararqibHoro o3Ha4eHHA Mipl/l MHOXUHWU!

a. m(A) BusHadeHa Ha NiBKirbLi MHOXMH



6. m(A) - HenepepBHa PYHKLIS MHOXUHM
B. m(A) - HeBig'eMHa dyHKLiS MHOXWHY
r. m(A) - aguTMBHa PYHKUIS MHOXUHM

733. 3 HaCTyMHUX YOTUPLOX TBEPOKEHb BUOEPITL TBEPAXKEHHS, CNpaBeanMBe sk AN iHterpana Jlebera,
TaK i Ans iHTerpana Pimana no sigpisky [a; bl:

a. siKwo dyHkuist | ()| iHterposana, To f(z) Takox iHTerposaHa
6. AKLIO dyHKLUIA f(:c) BMMipHa i oOMexxeHa, To BOHa iHTerpoBaHa
B. obmexeHa po3pvBHa nuie npu £ € N yHKLUis — iHTerpoBaHa
r. obmexeHa HeBig’ eMHa (PyHKLUiA - iHTerpoBaHa

734. lMocnigoBHICTb BUMIPHUX GOYHKLN fn(x) Ha MHOXMWHI CKiHYeHHOT Mipu 36iraeTbcsa 3a Mipoto Ao
dpyHkuii f (). Togi:

a. f(x) - BumipHa dyHkuis

6. f(x) -HenepepaHa yHKuis

B. f(x) - npocta dyHkuis

r. f(x) - inTerposana 3a PimaHom chyHKuis

735. Akwo dyHKUiA f(:c) MOHOTOHHA Ha esikoMy Biapi3Ky, TO cepe HaCTYNHUX TBEPOXKEHb
HenpaBuUIbHUM € TBEPIKEHHS:

a. f(x) obmexena i BUMipHa

6. f(:c) Mage 3niYeHHy KiSlbKiCTb TOHOK pO3puBYy
B. f(x) inTerposana 3a PimaHom

r. f(x) inTerposana 3a IleGerom

736. MHOXMHa TOYOK BiakpuToi Kyni y npoctopi R™

a. Mae CKiHYeHHy 30BHILLHIO Mipy i BUMipHa 3a Jleberom

6. Mae CKiHYeHHy 30BHILLHIO Mipy, ane He BuMipHa 3a Jleberom
B. Mae€ HEeCKiHYEeHHY 30BHILLHIO Mipy

I. HE Ma€ 30BHILLIHbLOI MipK

737. KoxHa BumipHa 3a Jleberom nnocka MHOXWHA:

a. BumipHa 3a XKopgaHom
6. € kBagpoBaHot irypoto
B. Ma€ 30BHILLHIO Mipy

I. Ma€ CKiH4EeHHY Mipy

738. ®ywkuii f(z) Ta g(x) MoHOTOHHI | 0BMexeHi Ha Biapiaky [—1; 1]. Togi Ha LubOMY BiApiaky dYHKLIs
f(z) —g(z):

a. iHTerpoBHa 3a Jleberom, ane He 060B'A3KOBO 3a PimaHom
6. iHTerpoBHa i 3a Jleberom, i 3a PimaHom

B. HenepepBHa i BUMipHa 3a Jleberom

I. HenapHa i BuMipHa 3a Jleberom

739. KOXHY MHOXWHY MiHIManbHOrO KifbLsi MHOXWH, MOPOAXEHOro AesKNM MIiBKiNbLEM MHOXWUH, MOXHa
nogaTu, sK:



a. o6’egHaHHA OesKuUX ABOX MHOXWH NiBKiNbLS

0. pi3HMLIO OeAKMX OBOX MHOXWH MiBKiNbLS

B. MEPETUH CKIHYEHHOI KiflbKOCTi MHOXWH MiBKiNbLA

. 00’eQHaHHA CKIHYEHHOT KinbKOCTi MHOXWH MiBKiNbLSA

740. MHOXVHa BCiX CKIHYEHHUX NPOMIXKIB uncriosoi npsmoi surnsgy [a, 8], [a, B), (a, B], (a, B) €:

a. NiBKifbLEeM MHOXWH
6. O-KinbLEM MHOXMH
B. anrebpor MHOXMH
r. o-anrebporo MHOXWH

741. TMocninosHicTb BUMipHUX doyHKuin fr, () Ha Bipisky [a; b] 36iraeTbes y cepeaHboMy [0 YHKLT
f(z). Toni BoHa 36iraeTbes fo f(x):

a. Mawxe CKpisb

6. piBHOMIpHO

B. 3a Mipoto

I. NPUHaAWMHI B OOHIN ToYLi

742. BigHOBWUTU aHaniTU4HY B okoni Toukn 2p = 0 dyHKLio f(z) 3a [iNCHOI YaCTUHOK U = x? —

y? + z, axwo £(0) =0

a f(2) =2’ -y’ + 2 +i(2zy +y)

6. f(2)=2—y*+z+i(2zy+y+c)
B. f(2) =2 —1y?+x+i2zy
nf(z)=a2 -y +z+iy

743. BusHauutu Tvn kpueoi z = 3 sect + 2utgt

. ZB2 y2
a. rinepbona 5 — I = 1

2
6 enincw—Z—l—y—:l
: 9 4

B. napabona y* = 6z
I. He MOXHa 3BECTW 10 KaHOHIYHOT chopmK

744. Mopatny anreGpaiuHiit popmi sin( G + 2i)
a. §Ch2 + i@sh2

6. §Sh2 + i?chZ
B.

Y2¢h2 — §¥2sh2

rl
745. O6uncrutn [ (322 + 4z + 1)dz, AB - sinpisok npamoi z4 = 1,25 = 1 — i
AB
a. —5—Ti
6. 5t — 3
B. 21— 7
ro—31

Z .
746. PO3BUHYTK B psig 3@ CTENEHAMM 2 (PYHKLO f S‘%dn
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747. O6uncnuTy iHTerpan f PCamy
|2|=3
a. 2m
6. T
B. 0
. —2ms

27
748. O6uncnuty iHTerpan f % 3a JOMOMOroH0 JIMLLKIB
0

)

T oo
w
3

—a
w
ST
[\
Doy

+o0
749. OBuncnuTy iHTerpan f ﬁdm 3a JOMNOMOroto NULLKIB

o0
750. OBYMcruTU iHTerpan f I;;ii“’ dx 3a [ONOMOroI0 NULLKIB
0

ml
<)

@ oo

bl

('b‘ INIERCIENNE
= ('b‘
I

751. BcTaHOBWUTU BiONOBIOHICTb:

2
In|z| + targ z;

)
)
) e€+e *.
)
)

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



0. 1-a, 2-b, 3-c

B. 1-b, 2-c, 3-a

r. 1-b, 2-a, 3-c
752. BcTaHoBMTU BiANOBIOHICTb:
1) zo‘;
2)

)
3)lnz

)In |z| + iarg z;
)

)

QD

b) exp(aLnz);
c) exp(zLna)

a. 1-b, 2-c, 3-a
6. 1-c, 2-b, 3-a
B. 1-b, 2-a, 3-c
r. 1-a, 2-c, 3-b

753. BcTaHoBUTU BiANOBIOHICTb:

a. 1-b, 2-a, 3-c
6. 1-b, 2-c, 3-a
B. 1-a, 2-c, 3-b
r. 1-c, 2-b, 3-a

754. fka 3 HaBeOeHUX PiBHOCTEN HEBIpHa:
a. shiz =sinz
6. sinzz = ishz
B. chiz = cosz
r. costz = chz

755. fAka 3 HaBegeHNX HUXYe PIBHOCTEN HEBIpHa:

a. cosiz = ichz
6. sh(—z) = —shz
B. shiz = isinz
r. ch(—z) = chz

756. Aka 3 HaBedeHNX HWXYe PIBHOCTEN HanpaBusbHa:

a. ch(z; + 22) = chz - chzy — shz; - shzy
6. sin(z; + 22) = sin 27 - cos z2 + €08 21 - sin 2y



B. cos(z1 + 22) = COS 21 - COS 23 — Sin 27 - Sin 29
r. sh(z; 4 23) = shzy - chzy + chz - shz

757. ki 3 HaBeeHUX HWXYe piBHOCTEN BipHi (2 = x + 1Y):
1) shz = shz - cosy — ichz - siny;
2) shz = shx - cosy + ichzx - sin y;
3) chz = chz - cosy + ishx - siny;
4) chz = chz - cosy — ishx - sin y;

a. 2i3
6. 1i3
B. 2i4
r1i4

758. ki 3 HaBeEeHUX HWXYe PIBHOCTEN BipHi (2 = x + 1Y):
1)sin z = sinx - chy + i cos « - shy;
2)sin z = sinx - chy — i cos « - shy;
3)cos z = cosx - chy — isinx - shy;
4)cos z = cosx - chy + ¢sinx - shy;

a. 1i3
6. 1i4
B. 2i3
r2i4

759. BcCTaHOBMTU BIAMNOBIAHICTE MiXK NEPIOAUYHUMM PYHKLLIIMUM KOMMNEKCHOI 3MiHHOT i iX nepiogamu: 1)
cos z; 2) shz; 3) thz; a) 27; b) 27¢; ¢) .

a. 1-a, 2-b, 3-c
6. 1-b, 2-c, 3-a
B. 1-c, 2-a, 3-b
r. 1-a, 2-c, 3-b

760. PyHKUiga 4,0(:1:, y), sIka Mae B AesKin obracTi HenepepBHi YaCTUHHI NOXiAHI 4O APYroro NopsaKky
. . d2 d2
BKITKOYHO | 3a/10BOMNbHSIE PiBHSIHHS Jlannaca 7% + d—yf = (0 Ha3uBaeTbCS
a. rapMoHiYHO
6. cybrapMoHi4YHO
B. (PYHKLIEIO eKCNoHeHuianbHoro Tuny
r. doyHkuieto [piHa

761. Tpw QineHHi KOMNNEKCHUX Yncen Yy NoKasHUKOBIM chopmi: 1) Mogyni BigHiMaloTbCH; 2) Moayni
AOiNsaTbCs; 3) aprymMeHTn Qinsatbes; 4) aprymMeHTy BigHiMaloTbes. 13 HaBegeHuX TBepAXKeHb BipHUMU €:

a. 2i4
6. 1i3
B. 1i4
r2i3

762. Ywucrio a € rpanmueto nocnigosHocTi { 2, }, sikwo:

a. lim |z, —a| =0
n—oo



6. lim |z,| = |a
n—oo

B. llmw—l

n-ro 1a]
r lim ||z,| — |a|| = 0
(0.0]

763. flka 3 HaBeaeHUX HWKYe POPMYN Ans NoxigHoT aHaniTuaHoi yHkuii f(z) = u(z,y) + w(z,y) e
X1BHo10:
1) f'(2) = g +ige:

21() = G, ~ 5
3) f'(2) = 5 —i9%
4 f'(z)=G; —ig

a. Tinbku 2

6. 2i3

B. 3i4

r. Tinekn 4

764. lMNMopgatu umncno z = —\/g ~+ 2 y TPUrOHOMETPUYHIN DOPMI.

5ér)

a. z=2(cos % +isin
Vs
)

6. z = 2(cos I + isin
B. 2 = 2(cos & + isin )
r. z=2(cos g +isin )

765. Mopat uncno z = —1 — i4/3 y nokasHWKoBiit dhopMmi.

a. z = 2%
6. z = 2¢'s
B. z = 2¢'3
L z=2e"3

. . 244
766. 3Hantu z1_1>r5122 ﬁ
a. —41
6. 41
B. 21
. —21
767. BkasaTu MHOXWHY TMUX 3HA4Y€Hb 2, B AKX KOeiLiEHT NiHIMHOro po3Tary BigobpaeHHs w = é
nopisHioe 4.
a. {z:]z] = %}
6. {z:]z| =3}
B. {z:]z|] =1}
rn{z:|z| =2}

768. BkasaTu MHOXWHY TUX 3HA4YEHb 2, B SIKMX KYT NMOBOPOTY BifoOpaXKeHHs w = 22— 22 OOPIBHIOE.

a. {z: Rez > 1,Imz = 0}
6. {z: Rez < 1,Imz =0}



769.

770.

771.

772.

773.

774.

775.

B. {z: Rez =0,Imz < 1}
r. {z:Rez=0,Imz> 1}

3HaitTn obpas kpyra {z : |z + 1| < 3} npu BinobpaxenHi w = 3iz — 1.

a. {w:|w+1+ 33 <9}
6. {w:|w+1-3i <9}
B. {w:|w—1+3i <9}
r{w:|w—1-3i] <9}

HaiiTin 06pa3 MHoXMHN {2 @ 2| > 2, —F < argz < %} npu BinoGpaxeHHi w = z

a. {w:|w|>8,-F <argw < 7}
6. {w:|w|>8,—7w<argw< §}
B. {w: |w| <8,—F <argw < 7}
r{w: |jw| <8, -7 <argw < T}

3nanTu o6pas kpyra {z : |z + 2| < 1} npu Bigo6paxeHHi w = %

a. {w : Rew > 2}
6. {w:|z+1]>1}
B. {w:|z+1| <1}
r {w: Rew < 2}

12

3naitTn 06pas MHoxukm {2 : |2 + 2| > 1} npu sinobpaxenHi w = 5.

a. {w:|w—1| <2}
6. {w:|w—1i|> 2}
B. {w:|w+1i| <2}
rn{w: w4+ > 2}

3HanTu o6pas nisnnowwmhmn {z : Rez > 2} npu sigobpaxeHHi w = %

a. {w: Rew > 1}
6. {w: Rew < 1}
B. {w: Rew > 2}
r {w: Rew < 2}

3z

3HainTun o6pas nisnnowwhmn {z : Rez > 2} npu sigobpaxeHHi w = o5

a {w:|lw—-2 <3}
6. {w:|w—2 >3}
. {w:|w—2<1}
r{w:jw—35]>1}

—00
dz

3a 4OMNOMOror NULLIKIB 064YMCNUTK iHTerpan f @+ar
+00

o
ENEYE S

3
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776. 3naitv cymy psgy > n(3)"
n=1
9
a. 1
6. 1
B. —1
3
. OO 1 1 714‘1
777. Bnaittn cymy pay > == (3) "
n=0
a. —In %
6. 1
B. —1
r. ln%
00 n_2n
778. 3Haiitn cymy pagy » (_(12)nﬁ PN T = \/75:
n=0
a. cos é
6. 1
B. Sin ‘/75
r. exp ?
o0
779. 3HaiiTn cymy pagy > (_1)n%H:
n=0
a. In2
6. In3
B. exp 2
r. arctan%

4n+1

o0
780. 3HaiiTi cymy pagy » (_1)nmi
n=0

T O
e
wpoot©

_|
%2}
e
=

(SN

781. ®ykuis F'(x) HasusaeTbea nepsicHoro ans dyHkuii f(x) na X, skwo ans scix x € X
BUKOHYETLCS:

a. F'(z) = f(=

782. Ons interpana surnsgy [ R(z, v ax? + bz + ¢)dz npu ¢ > 0 BuKopucTaEmo nifctaHosky
Elnepa:



a. t+/c=+var>+bx+c
6. t ++/cx = Vazx? +bx +c
B. t +/arzr = Vax? + bx + cdr

_Ja(z—z1)
nt= z_z;

783. O6umncnuty [ dx:

cos?( 51’ 1)

. ttan(5z — 1) + C
lsin®(5z — 1)+ C
—tarctan(5z — 1) + C
—ttan(bez — 1) + C

m oo

bl

784. 06q|/|cn|/|mf af/%mdw

a. arcszn X + C

6. (ITCSZTL X + C

B. arcsgn &£ + C
r. 6aresin®z + C

785. BusHaueHuM iHTerparnom dyHkuii f(x) BusHaueHoi Ha Bigpisky [a; b] HasusaeTbes:

a. BupasBurany [ b f(z
6. BUPa3BUIISILY f F(z)dzx
B. BHPA3BUIISILY S (z )
r. Bupassunsiay [ f(z)

786. [Ong iHTerpana surnsgy f R(a?, Vazx? +bx + c)dw AKWO X1, T2 — AOINCHI Pi3Hi KOpeHi
KBagpaTHOro TpudneHa az® +bzr +c BUKOpPMCTAEMO nigctaHoBky Ennepa:

— ,/alz=z)
a. t= ?1

T2
6. t ++4/c=+vax2+bx+c
B. t £+/cx = vazr?+bx+c
r t+azx = Vaz? + bz + cdx

3
787. O6l4V|cn|/|TMf arijf‘;lzmdzc:

a. arctzn4 T + C
6. arct;m2 T + C
B. arct§n3 T + C
r 6 ——— (Hm +C

788. [ns iHTerpyBaHHs Bupasy R(sin x, cos ), skwo BuKkoHyeTbes piBHicTb R(sinx, — cos z) =

—R(sin x, cos x), TO BUKOPUCTOBYEMO MiACTAHOBKY:

a. sinz =t
6. cosz =1
B. tanx =1t
rsin’z =t



789. Hexan z,y € E, pe E - pirichuin esknigis npoctip. O6uncrivty (x,y), sikwo ||z + y|| = 5i
||z —y|| = 3.

a. 4

6. 1

B. 2

r.3
790. Hexan z,y € E, pe E - piichni esknigis npoctip. O6uncnnTy ||z + y||, sxwo ||z|| = 3,
yl| = 2i(z,y) = 3/2.

a. 4

6. 1

B. 2

r 3
791. Hexain z,y € E, pe E - piichuit esknigis npoctip. O6uncrivty ||z — y||, sxwo ||z|| = 3,

yll = 2i (z,y) = 2.
4

W oo

.1
.2
3

—

792. Hexait z,y € E, ne E - piiichmit esknigis npocTip. O6uncrni ||z + y||*> + ||z — y||?, sxwo
|zl = 1ilyl| = 2.

1
3
5

W oo

. 10

—

793. Hexait z,y € E, ne E - pitichmit esknigis npocTip. O6uncrmi ||| + ||y| |2, skwo ||z + y|| =
illx —y|| =1.

1
3
5

m o

. 10

—

794. KoTpun i3 HaBedeHNX HUXKYe NMPOCTOPIB He € cenapabensHum?

a. £
6. 4o
B. £1

r. Co
795. Kotpwui i3 npocTopiB He € cenapabenbHum?

a. Ly|a,b]
6. Ll[a, b]
B. L2 [(J,, b]



r. Cla,b]
796. CnpspbkeHur NpPocCTip A0 HOPMOBAHOIO NPOCTopy 060B'sI3KOBO €

a. MOBHUM

6. rinbbepToBUM
B. cenapabenbHum
r. pednekCMBHUM

797. CnpspKeHwii NpocTip A0 HopMoBaHoro npoctopy X - Lie NpocTip BCiX

a. MiHINHUX HenepepBHUX yHKLUioHaniB Ha npocTopi X
6. Hopm Ha npocTopi X
B. MeTpuK Ha npocTtopi X

bl

Mip Ha npocTopi X
798. Jlema LlopHa ekBiBaneHTHa oo

a. akciomu Bnbopy

6. Teopemu NaHa-baHaxa

B. MPUHLMNY PIBHOMIPHOT OBMEXEHOCTi
I. TeopemMu Npo 3amMKHeHWU rpadoik

799. Cepen N eksameHauinHux 6inetis € n "wacnuemx". CTyaeHTH nigxoaaTs 3a 6inetamm oamH 3a
oOHUM. Y Koro Oinblua MMOBIPHICTb B3ATK "WacnmBmin” 6ineT - y Toro, XTo NigivoB NepLunM, 41 B TOrO,
XTO NiginwoB apyrum?

a. Y Toro, XTo niginwos nepLumm
6. Y TOro, XTo NigifLwoB apyrum
B. OgHakosi ansa obox cTyaeHTiB
r. Hemoxnueo BU3Ha4MTH

800. Tpu cnopTcMeHu 3pobunu 3ann, Npu4omMy ABi Kyri BNyYUnn B MilleHb. 3HanTW MMOBIPHICTb TOrO,
LLIO MEePLUNA CNOPTCMEH BMYYMB Y MilleHb, SKLLO MMOBIPHOCTI BNy4YaHHS NepLioro, Apyroro Ta TpeTboro
crnopTcMeHiB, BignosigHo, p; = 0.4, py = 0.3, p3 = 0.5.
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