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Ba3oBu# piBeHb.
1. Cnctema NiHiNHMX PIBHSAHb CyMiCHA, SIKLLO paHr ii po3LUMPEHOT MaTpuL:

a. piBHMKN paHry matpuLi koedilieHTiB

6. GinblKnIi 3a paHr maTpuui KoedilieHTiB
B. MEHLUMI Bif paHry matpuui KoedilieHTis
I. PIBHUM KiNbKOCTiI HEBIZOMMX

2. CymicHa cucTema NiHiMHUX PiBHSHb BU3HAYeHa, SKLLO paHr il po3LWmMpeHoi MaTpuLi:

a. PiBHUK KiNbKOCTI HEBIOOMUX

6. piBHMI paHry maTtpuui koedilieHTiB

B. BinbLUMiA 3a paHr maTpuLi koedilieHTiB
I. MEHLUMI Bi4 paHry matpuui koediuieHTis

3. Metogom Kpamepa mMoxHa 3HanTu po3B'a30K:

a. NiHINHOT CMCTEMM PIBHSAHB, B 5KV KiNbKiCTb HEBIAOMMUX LOPIBHIOE KiNbKOCTI PiBHSAHD | BU3HAYHMK
MaTpuui koedilieHTiB BiAMIHHUIA Big HYNS

6. OOBINbHOI MiHINHOT CUCTEMU PIBHAHb

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

I. NiHINHOI OQHOPIAHOT CUCTEMM PIBHSAHD

4. MaTpuyHMM METOAOM MOXHa 3HANTU PO3B'A30K:

a. NiHINHOI CUCTEMM PIBHSAHb, B SAKil KiflbKiCTb HEBIAOMMX OOPIBHIOE KiNbKOCTI PiBHSHb | BUBHAYHUK
MaTpuLi koedilieHTiB BIAMIHHUN Big HYNs

6. AOBINbHOI NiHIMHOT CUCTEMU PIBHSAHb

B. NiHIHOI CUCTEMM PiBHSHb, B SKiN KiNbKICTb HEBIAOMMX AOPIBHIOE KiNbKOCTI PiBHAHD

I. NiHINHOI OQHOPIAHOT CUCTEMM PIBHSAHD

5. BusHayHMK MaTpuLi HEe 3MIHUTBLCS, SKLLO:

a. [0 eneMeHTiB O4HOro psiAka go4aTty BignNoBigHI eeMeHTH iHLWOoro psaka
6. enemMeHTU ABOX pPSAOKIB MOMIHATU MicLSIMK

B. [0 erleMeHTIB AesKoro paaka gogatun Yicro BigMiHHe Big Hyna

I. eNeMeHTU OesIKoro psgKka NOMHOXWUTW Ha AOBifbHE AiiCHe YnCco

6. [o kBagpaTHOi MaTpuui icHye obepHeHa MaTpuus nuwle Toai, Konu

a. Ti BU3HAYHWK HE OOPIBHIOE HYIO
6. i BU3HAYHWUK OOPIBHIOE OOUHULL
B. BCi ii enemMeHTn BigMiHHiI Big Hyns
I. il BUBHAYHUK JOPIBHIOE HYMIO

7. BunsHayHWK KBagpaTHOI MaTpuLi OOPIBHIOE HYNMHO, AKLLO

a. BCi ereMeHTN AedKoro psaka piBHi HyI0

6. BCi giaroHanbHi eneMeHTn MaTpuLi PiBHI HymO

B. KifbKiCTb enemeHTiB, AKi piBHi Hynto Ginblua 3a NopaAoK MaTpuLi
I. KiNbKiCTb €NeMeHTIB, SKi PiBHI HYMN0 JOPIBHIOE NOPAAKY MaTpuLi



8. TMignpocTip niHinHoro npocTopy - ue:

a. NMiOMHOXMHAa 3aMKHEHa BiAHOCHO A04aBaHHS | MHOXXEHHS Ha cKansap
©. [JoBinbHa MOro NigMHOXWHA

B. MiAMHOXWHA 3aMKHEeHa BigHOCHO AoAaBaHHS

I. NiAMHOXMHA 3aMKHEHa BiJHOCHO MHOXEHHS Ha cKansip

9. basuc niHiNHOro NPOCTOpPY - L& MHOXMHA MOro efleMeHTIB, SKi:

a. NiHiMHO He3anexHi i Byab-AKMi enemMeHT NPOCTOopYy € IX NiHINHOK KOMBiHauieo
6. NiHINHO He3anexHi

B. MNiHIAHO 3anexHi

I. NiHINHO 3anexHi i Byab-AKU eneMeHT NPOCTopY € iX MiHINHOK KoMBiHaLlieo

10. Po3MmipHiCTb NiHiNHOro NpocTopy piBHa

a. KifnbKOCTi enemeHTiB B 1oro 6asi
0. KiNbKOCTI BCIX MOro eNeMeHTiB
B. KifTbKOCTi IOro nignpocTtopis

I. KifIbKOCTi eneMeHTIB AesKoro 1oro nignpocropy

11. Matpuusa nepexoay Big ogHoi 6a3n Ao iHWOT AeAKOro MiHIMHOro NpoCTopy €:

a. HEBUPOOKEHOID
6. BMPOOXKEHO
B. CMMETPUYHOIO
I. AiaroHanbHOK

12. MNigcTtaHoBKOK Ha MHOXWHi X HA3nMBaeTbCS

a. biekTnBHe BigobparkeHHsI
6. iH'ekTMBHe BigobpaxeHHs
B. CHOP'EKTMBHE BigoOpakeHHs
I. HenepepBHe BioOpaxXeHHSA

13. CymicHa cncTtema niHINHNX PiBHAHDb BU3HA4YeHa, SKLWO paHr il po3LwnpeHoi maTpuLi

a. PIiBHUM KiNbKOCTI HEBIQOMMX

6. piBHMI paHry maTtpuui KoedilieHTiB

B. GinbLUMM 3a paHr MaTpuui koedilieHTiB
I. MEHLUMN Bif paHry matpuui koediuieHTis

14. MeTtogom Kpamepa MoXHa 3HaNTK pO3B'sI30K

a. NiHINHOT CUCTEMW PiBHSAHb, B SKil KiflbKiCTb HEBIAOMMX OOPIBHIOE KiNbKOCTi PiBHSHb | BUSHAYHUK
MaTpuLi koedilieHTiB BiAMIHHUI Big Hyns

©. AOBINbHOI NiHINHOT CUCTEMU PIBHSHb

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

I. NiHINHOI OAHOPIAHOT CUCTEMM PIBHSAHD

15. MaTpu4yHMM METOLOM MOXHA 3HANTU PO3B'A30K

a. NiHIMHOT CMCTEMM PIBHAHb, B SKIM KiNbKICTb HEBIAOMMX AOPIBHIOE KiNbKOCTI PiBHAHD | BU3HAYHUK
MaTpuui koedilieHTiB BiAMIHHWI Big HYNS
6. OOBINbHOI NiHIMHOT CUCTEMU PIBHAHb
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B. NiHIHOI CUCTEMM PiBHSAHb, B SKiN KiNbKICTb HEBIAOMMX AOPIBHIOE KifTbKOCTi PiBHAHb
I. NiHIMHOI OQHOPIAHOT CUCTEMM PIBHSAHDb

Axwo cuctemy NiHIMHUX PiBHAHb MOXHAa PO3B'A3aT MeTogoM Kpamepa, To il MOXHa po3B'dA3aTtu

a. metogom ayca Ta MaTpU4yHUM METOOO0M

6. metogom layca, ane He 3aBXaM MaTPUYHUM METOLOM
B. MaTpPU4YHUM METOOOM, ane He 3aBxau MeTodom [ayca
I. Tinbkn metogom Kpamepa

ManI/ILUO MO>XHa NOMHOXWTU Ha YNCIO, AKLLIO BOHaA €

a. TiNbKK KBagpaTHO
0. OOBINbHOW

B. TiflbKM MaTpuLIEIO-CTOBMLEM
I. TiNbKM MaTpuLero-psaKoM

Cuctema niHiHMX PiBHSIHb HAa3MBAETLCA OOQHOPIAHOMD, 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

MaTpuo A MoxHa NOMHOXUTU Ha maTpuuo B, akuwo

a. A i B posinbHi matpuui

6. KinbkicTb paakis Matpuui A fopiBHIOE KinbkocTi cToBnLUiB MaTpuui B
B. KinbkicTb ctoBnuiB matpuui A nopisHioe kinbkocTi paakis matpuui B
r. Ai B oaHakosoro poamipy

Matpuui A i B maoTb ogHakosi poaMipn 4 X 2. Hag HUMW MOXHa BUKOHATK TaKy onepalLlito:

a. nepemHoxutn A na B

0. popatu

B. nepemHoxutn B Ha A
noginutu A va B

bl

OpHopigHa cuctemMa niHiHKX piBHSHL 3aBXaun

a. CyMmicHa i BuU3Ha4eHa
6. cymicHa i HeBM3HayeHa
B. He CyMicHa

I. cyMicHa

Bu3HayHUK MaTpuLi HE 3MIHUTBCA, AKLLO

a. [0 ereMeHTIB O4HOro paaka godaTty BiAnOBigHI eNeMeHTU iHWOoro psaka
0. enemMeHTU ABOX pPSAOKIB MOMIHATU MiCUSMM

B. 40 eneMeHTIB AesdKoro psaka gogaty Yucno BigMiHHe Big Hyns

I. eNemMeHTU OesKoro pagka NOMHOXUTM Ha O0BifbHE AiiCHe YNCno

BusHauyHuK 00BYTKY IBOX MaTpuLb

a. gopiBHOE OOOYTKY BM3HAYHMKIB LUX MaTpuLb
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6. MeHwWwwun Big AOBYTKY BU3HAYHWKIB LMX MATPULb
B. OinbLuni Big 4OOYTKY BU3HAYHUKIB LIMX MaTpuLib
I. AOPIBHIOE CYMi BU3HAYHMKIB LUUX MaTpuULb

AK 3MIHUTBCA BU3HAYHMK MaTpuUi, AKLWO B HbOMY MOMIHATU ABa PSAKM MicusMmn?

a. He 3MiHUTbCA

0. 3MIHUTb TiNbKN 3HaK

B. AOpiBHIOBaTUME HYO
r. 30iNbWKTLCA B ABa pa3u

AK 3MIHUTBLCA BU3HAYHWUK MaTpuLUi, AKLWO T TpPaHCNOHyBaTn?

a. He 3MiHUTbCA

0. 3MIHUTb TiNbKN 3HaK

B. AOpiBHIOBaTUME HYO
r. 30iNbWKTLCA B ABa pa3u

MaTpuui A i B Ha3vBatoTb nogibHUMK, SIKLLO

a. icHye HeupomkeHa matpuus C Taka, wo A = C~1BC
6. icHye HeBmpomxeHa matpuua C' taka, wo A = BC

B. A= B!

r A= B2

MignpocTopom MiHIMHOIrO NPOCTOpPY €

a. MNigMHOXMHA 3aMKHEHa BiAHOCHO A04aBaHHS | MHOXXEHHS Ha ckansap
©. [OoBinbHa MOro NiAMHOXUHA

B. MiAMHOXWHA 3aMKHEHa BigHOCHO A0OdaBaHHS

I. NiAMHOXMHA 3aMKHEHA BiJHOCHO MHOXEHHS Ha cKansip

Basuc niHinHoro NpocTopy — L& MHOXWHA NOro €fIeMEHTIB, SKi

a. NiHINHO He3anexHi, i Byab-AKMIN eneMeHT NPOCTOPY € iX MiHINHOK KoMbiHauie
6. NiHINHO He3anexHi

B. MNiHIHO 3anexHi

I. NiHINHO 3anexHi, i Byab-AKNn enemMeHT NPOCTOpPY € iX MiHiIHOK KoMOIHaLiE

Po3MmipHicTb MiHIMHOMO NPOCTOPY AOPiBHIOE

a. KiNbKOCTi enemeHTiB B noro 6asi
0. KiNbKOCTIi BCIX MOro eNemMeHTiB
B. KiNbKOCTI MOro nianpocTopis

I. KiSIbKOCTi eneMeHTiB AesiKkoro 1oro nignpocropy

B saranbHomy pisHsiHHi npsimoi Az + By + C = 0 (A, B) - ue:

a. KoopAuHaTU HanNPsSIMHOIO BEKTOpa NMpsiMol

0. KoopOMHATK TOYKM, Yepes Ky NPOXoauTb NpsiMa

B. BENMYMHM BiOpi3KiB, SKi BiATUHAE NpsAAMa Ha OCAX KOOpAUHaT
I. KOOpAWHATN HOPManbHOro BEKTOpa

HopmarnbHe piBHSIHHA NpsSAMOi Mae BMMA4;:
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a. zcosa —ysina—p=20
6. zcosa+ysina—p=20
B. zsina +ycosa—p =20
rxcosa+ysina+p=0

Mpsima 3aaaHa HopMarnbHUM piBHAHHSAM T cos a + ysina — p = 0. Tyt p - ue:

a. OOBXMHa Bigpi3ka, Sk BigTUHAE npsama Ha oci abcuunc

6. [OBXMHa Bigpi3ka, AKMIA BigTUHAE NpsiMa Ha OCi opaumHaT

B. AOBXMHA Bigpi3ka MiX TOMKaMN NEePETMHY NPSAMOI 3 KOOPANHATHMMN OCAMMU
I. BiACTaHb Bif NoYaTKy KoopaMHaT 4O NpsMol

Mpsima 3agaHa HopMmarnbHUM PiBHAHHAM T cos & + ysina — p = 0. TyT « - ue:

a. KyT, SKWi1 yTBOPIOE NpsiMa 3 AoaaTtHiM Hanpsamom oci Ox
6. KyT, IKWi1 YTBOPIOE NpsiMa 3 AoaaTHiM Hanpsimom oci Oy
B. KT, KU YTBOPIOE HOpMarb [0 NPAMOI 3 AoAaTHIM Hanpsimom oci Oz

bl

KyT, iKWl yTBOPIOE HOPMarb A0 NpsMOi 3 odaTHiM HanpsiMom oci Oy
#Aka 3 HaCTYNHUX NiHI € OOMEXEHOI:

a. rinepbona
6. napabona
B. npsiMa

r. eninc

fAka 3 HacCTyMHUX NiHIA He Mae >XXO0OHOT OCi CUMETPIT:

a. rinepbona

6. napabona

B. eninc

r. iHWa BignoBiab.

fAka 3 HacCTyMHUX NiHIK He Mae LleHTpa CUMETPIi:

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

PisHsiHHA npamoi pAx + pBy 4+ pC = 0 matme HopManbHU BUMISA, SKLO:

1

a. ILL = A /A2+BZ
6. L= — s
) l‘l’ A2+B2

B. [b = i\/ﬁ, npudomy uC' < 0
nLop= i\/ﬁ, npudomy puC' > 0

KaHoHi4YHe piBHAHHSA eninca Mae HacTynHWUMA BUrNAA;

o | o
_|_
TS

< 88,38
N D
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2 2
z_ y —
rz+43=0
KaHoHiuHe piBHAHHS napabonu Mae HacTynHWA BUIMSA:

2 2

z Yo
> =
b3

" a?
2
6. &+ iz =
B. ¥ = 2px
2

a2

KaHOHi4YHe piBHAHHS rinepbonu mMae HacTynHUI BUrNAa;

2 2

a H—%=1
IEZ y2
6. 2+ =1
B. Y2 = 2pzx
2 2
=

Bektopu @ = (x1, Y1, 21) Ta b= (22, Y2, 2z2) BynyTb KOMiHEAPHUMM, SKLLO:

a. T1%2 +y1y2 + 2122 =0

T oo
6.3132—|—y2—i-z2 0

B, L — I 2z
23 Y2 22
r1tyit+21 =1
T zotyst2o

MnowwmHa, piBHAHHSA sikoi ax + by + cz = 0 (abc # 0),

. mapanenbHa Tinbku o oci Ox

. napanenbHa Tinbku go oci Oz

a

6. napanenbHa Tinbkv go oci Oy

B

. NMPOXOAWTL Yepes3 MoYaToK KOOpAMHAT

OpT — Le BEKTOp, AOBXNHA AKOTO JOPIBHIOE

1
0

. \/ﬁ e n — BUMIPHICTb NpoCcTOpy
N, e M — BUMIPHICTb NpocTopy

oo

-

Pagiyc kona (z + 2)% + (y — 1)? = 9 nopisHioe

7o
© wan

CkansipHuin fobyTok BekTopis @ = (2;5) Ta b= (2; 3) nopisHioe

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

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



48. Touka M pinuTb Bigpi3ok AB Y BigHOLWWEHHI 2:1. Y AKOMY BiQHOLLEHHI 4innTb LA TOYKa Bigpi3ok BA
?

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

49. MrowwuHa, piBHsHHS sikoi ax + ¢z + d = 0 (acd # 0), napanensHa

a. Tinbkun go oci OX
6. Tinbkun go oci OY
B. Tinbkn go oci OZ
r. go nnowmHn X O0Y

50. BcraHosuTu Bua YotupukytHuka ABC'D 3 sepwuHamn y Toukax A(0;0), B(1;3), C(4;4),
D(3;1):

a. pomb

6. NPSAMOKYTHUK
B. KBagpar

r. Tpaneuis

51. KoHiyHa noBepxHs - Lie NOBEPXHA, yTBOPEHa NPAMUMMU, SKi

a. npoxogsATb Yepes 3agaHy TOYKY | MepeTnHaTb 3a4aHy MiHito
6. NpoxopATb Yepes 3agaHy TOUKY

B. MapanernbHi 3agaHiv npaMin i nepeTMHaloTb 3agaHy niHito

I. napanernbHi 3agaHiv npsamin

52. PigHsHHs 92> — 4y? — 42% = 0 3apae B npocTopi

a. enincoig

6. KOHiYHY NOBEPXHIO

B. UMMIHAPWUYHY NOBEPXHIO

I. OAHOMNOPOXHUHHWIA rinepbonoig

53. PigHsHHs 922 + 4y? + 42% = 36 3anae B npocTopi

a. enincoig
0. KOHiYHY NOBEPXHIO



B. UMNIHAPWUYHY NOBEPXHIO
I. OOHOMOPOXHWMHHWUIA rinepbonoig

54. PisHsHHs 922 — 422 = 36 3agae B npocTopi

a. enincoig

6. KOHiYHY NOBEPXHIO

B. UMNIHAPUYHY NOBEPXHIO

I. OAHOMNOPOXHUHHWIA rinepbonoig

55. PigHsHHs 922 + 4y? — 42 = 0 3apae B npocTopi

a. enincoig

0. KOHiYHY NOBEPXHIO

B. LMMIHAPWUYHY NOBEPXHIO
r. eninTMyHun napabonoig

56. CepeuHy CTOpiH TpUKyTHWKa nexatb y Toukax M (—1;5), Ms(3;4), M3(8; —4). Cknactu
PIBHSIHHS CTOPOHW TPUKYTHUKA, Sika MPOXOAMTL Yepes Touky My:

a. 5z +8y+35=0
6. 8 +5y—17=0
B. 8¢+ by +25=0
rbr+8y—19=0

57. TpsmMoniHiviHi TBipHI NOBEPXHi APYroro nopsaky - ue npsaMi, aki

a. nepeTMHAaKOTb MOBEPXHIO B OAHIN ToYLi
6. mepeTnHalTb NOBEPXHIO B BOX TOYKAX
B. AOTMKaOTbCA A0 NOBEPXHI

r. iHWa BignoBiab

58. JliHia nepworo nopsaky Ha NNOLWWHI — ue

a. OoBiNbHa 3aMKHeHa niHia 6e3 camonepeTuHiB
©. [JoBinNbHa 3aMKHeHa JiHis

B. npsima

I. Kono

59. HepisHicTb ax + by + ¢ < 0 Bu3Ha4ae Ha NNOLLMHI

a. npsamy
0. Bigpi3oK

B. Kpyr
I. MiBNAOWMHY

60. 3ararbHuii poss'ssok pisHaHHA (22 — 5)y’ = 1:
a. y= %arctg% +C
— 1 Inlz=V5
6. y—zﬁln Y- +C
1

_ z++/5
B.y—2\/51n - +C

r. Cepeq HaBegeHMX BapiaHTiB HEMaE NpaBUITbHOI BigMNOBIAi



61. 3aranbHuil pose's3oK piBHAHKA v/ 3 — z2dy = dx:

a. y = arcsiny +C

6. y= %arcsinw +C

B. Yy = arcsin% +C

r. Cepeq HaBegeHMX BapiaHTiB HEMaE NpaBuIibHOI BigMNOBIA

62. 3ararbHuii poss'ssok pisHaHHa (22 + 2)y’ = 1:

a. y= arctg% +C

1 z

6. y= ﬁarctgﬁ

_ 1 z—/2
B.y—mln 3 +C

r. Cepeq HaBegeHMX BapiaHTiB HEMaE NpaBUITbHOI BigMNoOBIAi

63. 3aranbHui po3s'asok pisHaHHsA iy + 9y = 0 mae Burnsa;

a. y=Cicos3x + Cysin 3z

6. y = C1e% 4+ Cre 3

B. y = e”(C} cos 3z + Cysin 3x)

r. Cepen HaBeeHMX BapiaHTiB HEMae NpaBWIbHOI BiAMNOBIAi

T

64. dymkuiay = Cpcos § + Casin §

€ 3arafibHUM PO3B'A3KOM PiBHSIHHSI:

a. 16y" +y =¢€"
6. 16y" +y=0
B. ¥ + 16y =0
r. Cepen HaBefeHMX BapiaHTiB HEMae NpaBWIIbHOI BiAMNOBIAi

65. dyHaameHTanbHa cuctema pose'askis pisHaHHA Yy — 4y’ + 4y = 0 mae surnaa:

a. Yy =€ 2, qyy=¢e*
6. y1 = e, yp = 2e*®
2z

B. Y1 =€, Yy =0
r. Cepen HaBefeHMX BapiaHTiB HEMae NpaBWIIbHOI BigMOBIAi

66. Akwo andepenuiansHe pisHaHHa ¥ + 4zy’ — 10y = 0 mae ABa YacTVHHI po3B'A3KM Y1 | Y2, TO:

a. y1 + yo 6yae, a C1y; — Csys He Byae pO3B'A3KOM LbOrO PiBHSAHHS

6. y1 + yo i Cry; — Coys ByayTb po3B'A3KaMm LibOro PiBHAHHS

B. Y1 + vz i Cry1 — Coys MOXyTb ByTH, @ MOXYTb | He ByTH PO3B'A3KAMU LIbOTO PIiBHSIHHS
r. Cepen HaBegeHMX BapiaHTiB HEMaeE NpaBWibHOI BigMNOBIAi

67. Skwo Yy i Y2 - ABa NiHIIHO He3anexHi po3s'asku andepeHuiansHoro pisHaHHa ¥ + a1 (x)y’ +
az(z)y = 0, To 3aranbHUil PO3B'A30K LILOTO PIBHSHHSA Mae BUMSA!

a. y = C1e""* 4 Cre¥®
6. Yy =y +y2

B. ¥y = C1y1 + Coye
r. Cepeq HaBegeHMX BapiaHTiB HEMaE NpaBUIIbHOI BigNOBIA

68. dyHaameHTanbHa cuctema pose'askis pisHaHHA Yy — 3y’ — 10y = 0 mae surnaa;



69.

70.

71.

72.

73.

74.

75.

_ 5 -
a.yr=¢€", y=ce

— o3 _ o
6. Y1 =¢€ w, Yy =€
B. y1 = e**cosdx, y; =e*Tsindx

r. Cepen HaBefeHMX BapiaHTiB HEMae NpaBWIIbHOI BigMOBIAi

2z
10z

3aranbHuii po3s'asok pisHaHHs iy’ — 2y’ — 3y = 0 mae Burnaa;

a. y = Cre *sin2x 4+ Cye " cos 2x

6. y= 016337 + 0267333

B. y = Cre % + (he®®

r. Cepen HaBegeHMX BapiaHTiB HEMae NpaBWIbHOI BigMNOBIAi

dyHkuis y = C1e>® + Care™*® € 3aranbHM po3s'si3koM PiBHSIHHSI:

ay —y —12y=0
6.y +y — 12y =0
B. v +3y —4y =0
r. Cepeq HaBegeHMX BapiaHTiB HEMaE NpaBUITbHOI BigNoBIAi

Mopsinok andepeHLiansHoro pisHaHka (y' )2 — 4zyy’ + 8y? = 0:

W N -

a.
0.
B.
r. Cepen HaBefeHMX BapiaHTiB HEMae NpaBWIbHOI BigMOBIAi

Ake 3 HaBegeHNX piBHsIHb He € andepeHuianbHNM:

a. [y[+y =0
6. g +5yge =1
8. dy = (dz)?

r. Cepeq HaBegeHMX BapiaHTiB HEMaE NpPaBUITbHOI BigNoOBIAi

Mopsinok andepeHLUiansHoro pisHaHHa (y' )2 + dzyy” — Ty = O:

W -

a.
0.
B.
r. Cepen HaBefeHMX BapiaHTiB HEMae NpaBWIbHOI BigMOBIAi

BkaxiTb goyHKLitO, sika € po3B's3koM piBHsAHHA xdx + ydy = O:

a.y=-¢€"
6. y==x

— .2
B.Y=2

r. Cepeq HaBegeHMX BapiaHTiB HEMaE NpPaBUITbHOI BigNoOBIAi
' . 1/ ! .
3aranbHuM po3B's3koM piBHSHHSA Y + 3y = O €:

a. y=C + Che™
6. y=1
B. Yy = Ci + 0263:”



r. Cepen HaBeeHMX BapiaHTiB HEMae NpaBWIbHOI BigMOBIAi

76. XapaKkTepucTU4He PiBHAHHSA AN NiHIMHOMO ogHOpPigHOro AndepeHrLuianbHOro PiBHAHHS 3i CTanMmu
koedilieHTamm mae kopeHi Ay = 1, Ay =1 — 34, A3 = 1 + 3i. Toai 3aranbHUM PO3B'A3KOM
Lboro AndepeHLianbHOro PiBHAHHS €:

a. y = C1e” + Cre 3% + 03>

6. y = (C1 + Cy cos 3z + Cssin 3x)e”

B. y = C1+ Cycos3z + Cssin3x

r. Cepeq HaBegeHMX BapiaHTiB HEMaE NPaBUITbHOI BigNOBIAi

77. XapakTepuUcTu4He PiBHAHHA s NiHINHOMO ogHOpPigHOro andepeHrLuianbHOMo PiBHAHHSA 3i CTanMmm
koedilieHTamm Mae kopeHi Ay = 2, Ay = 2 — 24, A3 = 2 + 2. Toai 3aranbHUM PO3B'A3KOM
Lboro amdepeHLUianbHOro PiBHAHHSA €:

a. y = C1e¥ + Che 2 4 Cse®®

6. y = C1 + Cycos2x + C3sin 2z

B. y = (C1 + Cy cos 2z + Cj sin 2z)e®

r. Cepeq HaBegeHMX BapiaHTiB HEMaE NpaBUITbHOI BigMNOBIAI

78. XapakTepucTuuHe piBHAHHA AN audepeHuiansHoro pisHaHHA ¥ + a1y’ + asy = 0 mae asa
oaHakoBi kopeHi k1 = ko. Toai 3aranbHUM po3B's3koM andepeHLiansHOro piBHAHHSA Byae:

a. y = C1e® + Cheh®

6. y = Cicoskix + Cysinksx

B. y = eM?(Cy cos kyx + Cy sin k)

r. Cepen HaBedeHMX BapiaHTiB HEMae NpaBWIIbHOI BigMNOBIAi

79. 3aranbHum poss'askom pisHaHHa ¥’ = 6(z + 1) + e” e:

a.y=3@x+1)?2+e +Ciz+ Cy

6. y=6(x+1)3+e*+C

B. y=a + 2 + e + Ciz + Oy

r. Cepen HaBefeHMX BapiaHTiB HEMae NpaBWIbHOI BigMOBIAi

80. XapakTepuctun4yHe piBHAHHA AN NiHINHOMO ogHOPIgHOIoO AndepeHrLUianbHOMO PiBHAHHS 3i CTanMMmu
koedilieHTamm Mae kopeHi A1 = 2, Ay = 3, A3 = 3. Togi 3aranbH1UM po3B'S3KOM LibOro
andepeHUianbHOro piBHAHHS €:

a. y = C1€*® + (Cy + Csz)e*®

6. y= 0162”” + 0263’“'

B. y = C1%® + Cye3® + C3e3®

r. Cepen HaBegeHMX BapiaHTiB HEMa€E NpaBWIbHOI BigMOBIAi

81. XapakTtepucTn4yHe piBHAHHA ANns audepeHuianbHOro piBHAHHSA y” + aly’ + a2y = 0 mae
KoMMnekcHi kopeHi a + (B i a — Bi. Togi 3aransHUM po3B'a3koM ANdepeHLiansHOMO PIBHAHHS €:

a. y = e’*(C} cos azx + Cy sin )

6. y = C1cosax + Cs sin Bz

B. Yy — Cle‘” + 026&6

r. Cepen HaBefeHMX BapiaHTiB HEMae NpaBWIbHOI BiAMOBIAi



82.

83.

84.

85.

86.

87.

88.

89.

3aranbHUM po3B'si3koM piBHsiHHS 3§’ = cos 3T + €27 e:

a.y=—cosdz +e**+C

6. y= —écos?)a:—lre% +C

B. Yy = —% cos 3z + ie% +C

r. Cepen HaBefeHMX BapiaHTiB HEMae NpaBWIIbHOI BigMNOBIAi

dyHkuis y = C1e2® + Cre™*® € 3aranbHiM po3s'siakoM PiBHSIHHSI ...

a. y' +2y+8y=0
6. ¥ +2y —8y=0
B. ¥ — 2y +8y=0
r. Cepen HaBegeHMX BapiaHTiB HEMae NpaBWIbHOI BigMOBIAI

3aranbHuM po3s'askom piHaHHA iy — 4y’ = O e:
a. y = C) + Cre*®
6. y=1

B. y=C1 + C’2€_406
r. Cepeq HaBegeHMX BapiaHTiB HEMaE NpPaBUITbHOI BigMNoOBIAi

BkaxiTb (hyHKLtO, SiKa € PO3B'A3KOM PIBHSAHHA ydy = 2(5:&1) :
a.y=-¢€"
6. y=2
- 1
B- Y= 211

r. Cepen HaBegeHMX BapiaHTiB HEMae NpaBWIbHOI BigMOBIAI
dyHaameHTanbHa cuctema po3s'askis pisHaHHA y' + 4y’ + 20y = 0 mae surnaa;

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

6. y1 = 672317 Y2 = e’
B. y1 = e Pcosdxr, vy =e sindx

r. Cepeq HaBegeHMX BapiaHTiB HEMaE NpaBUITbHOI BigNoBiAi
OudbepeHuiansHe pisHanks ¥ — 4z3y” + 6(z +5)y — ytgz = e

a. JliHinHuM HeogHOPIAHUM

6. HeniHiiHMM HeoaHOPIOHNM TPETBLOro NOPSAKY

B. JIiHIMHUM ogHOPIAHWM TPETLOro NOPSAAKY 3i 3MiHHUMK KoedilieHTaMu
r. Cepen HaBegeHMX BapiaHTiB HEMae NpaBWIbHOI BigMOBIAi

Po3B'A3KkoM piBHAHHSA m2y' = y + 4 e PyHkuis:

a. y=e¢€"
6.y:2e%—4
B.y=4

r. Cepen HaBegeHWX BapiaHTiB HEMae NpaBWIbHOI BigMNOBIAi
dyHaameHTanbHa cuctema po3s'askis pisHaHHA y' — 2y’ + 26y = 0 mae surnaa;

a. y; = e*cosdx, Yo = €e*sindx



6. yl — 6—2.1‘, y2 — 6261‘

B. Y1 = e “cosdx, y; =e “sindx
r. Cepen HaBeeHMX BapiaHTiB HEMae NpaBWIbHOI BiAMNOBIAi

90. ke cepen HaBegeHUX andepeHLuianbHUX PIBHAHb HE € MiHIMHUM:

a. 2%y" + by + 3y =sinzx

6.y +3y —5=0
B. yy' +3y +2=0
r. Cepen HaBefeHMX BapiaHTiB HEMae NpaBWIIbHOI BigMOBIAi

91. OudpepeHLianbHe PiBHAHHSA y(”) + aly(”_l) + a2y(”_2) + ...+ a,y = 0 HasuBaeTbCs:

a. HeniHinHMM m-ro nopsaky

6. JliHinHUM ogHOPIAHMM T1-TO NOPSIAKY

B. JIiHIMHMM HeoQHOPIAHWM T-rO NOPSAKY

r. Cepen HaBegeHMX BapiaHTiB HEMa€E NpaBWIbHOI BigMOBIAI

92. Skwo xo4a 6 ogHa 3 ogHOCTOpoHHIX rpadmus  lim f(z), lim f(z) nopisHioe 400 abo —oo,
z—x9—0 z—x9+0
TO NPsIMY & = T Ha3VBaloTb

a. BepTUKanbHOI acuMnToTol rpaddika dyHkuii y = f(z)
6. rOPM3OHTamNbLHOK acuMAToTo rpadika dyHkuii y = f(x)
B. MOXWOK acUMMTOTOO rpadpika PyHKUIT Y — f(x)

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

93. lMocnigoBHicTb {an} Ha3MBAaETbCS HECKIHYEHHO Manoto, SAKLLO

a. lim o, =0
n—oo

6. lim o, =1
n—oo

B. a, =0

¢ =1

94. Cyma pauioHanbHKUX YyMcen He Moxe ByTn ymcnom

a. ippauioHanbHUM
0. OincHum

B. 0

I. pauioHanbHUM

95. HenepepBHa Ha kOMMNaKTi PyHKLIA € HA LbOMY KOMMAKTi

a. pPIiBHOMIPHO HEMEPEPBHOIO
0. KyCKOBO HenepepBHOH

B. PO3PMBHOL

I. HEOOMEXEHO

9

(o2}

. Skwo f"(x) < 0 wa iHTepsani (a, b), To rpadik dyHkuii y = f(x) Ha ubomy iHTepsani

a. ONnyKnuin Bropy
6. onyknui BHM3
B. Mae neperuH



I. Mae MakCUMyMm
97. HenepepBHiCcTb GyHKUii Yy TouYLi ANa AndepeHUInOBHOCTI hyHKLIT y AaHin Toyui €

a. HeoOXxigHOK YMOBOO

6. OOCTaTHLOK YMOBOI

B. HEOoOXigHO i 4OCTaTHBOK YMOBOK

I. Hi HeObXigHOLO, Hi 4OCTAaTHLOK YMOBOH

98. [1Bi HeckiH4eHHO Mari Npu & — Xy QyHKUii f | g Ha3VMBaKOTL eKBiBANEHTHUMMU, AKLLO

<~

— ~—

(z

—

a. lim
T—T

6. lim
T—T

B. lim
T

r lim SX =
1:—)1:0 )

PRGN

] 8

-

1
0

— @
23
Il

o

e
B8 &
B

99. Ipadpik pyHKuii y = f(2) MoxHa nobyaysaty, sKWO Wwopao rpadika dyHkuii y = f(x) sgincHnty

a. cTuck y 2 pasu B3noex oci Ox
6. ctuck y 2 pasm B3nosx oci Oy
B. po3Tary 2 pasw B3nosx oci Ox
po3Tar y 2 pasu B3goex oci Oy

bl

100. [na yucnosoro psagy Zzozl a, ymosa lim,, .., a, = 0e€

a. HeobXigHOW YMOBO 36iKHOCTI

6. [OCTaTHLOK YMOBO 36iKHOCTI

B. HeOOXigHO i 4OCTaTHLOK YMOBO 30iKHOCTI
I. NpaBWUNbHOI BiANOBIAI HEMae

101. Pagom Tennopa ans dyHKLii f(:c) B OKOJTi TOYKU Iy Ha3nBaloTb CTErneHeBUn psi

a. f(zo) + (w Z0) + )2 +
6. f(zo) — L5 (x — zo) + )+ (= 1>"f an) (3 — o) ...
J: (o )(m+m0) +...

(

i

5. f(= )+f1. (w+x)+f2, (@ + @) +... +

¢ flzo) + L0 (g — 0)+L%%x—my+“.+L%@@—wam“

102. Mnouty S nnockoi girypu D oBuncniooTsb 3a opMyrion

a. §=[,dzdy

6. S=[,v1+a2+y?dedy

B. S:fD:cyda:dy
rS=[,rydedy
103. oynkuii f(z) = lgz?ig(z) = 2lgz

£
z — X %O)(JZ zo)" + ...

T — X

a. TotoxHi ans ecix ¢ € (0, +00)
6. ToToxHi ans Beix x € [0, +00)
B. TOTOXHIi Ansi Beix ¢ € (—00, +00)
I. He piBHi NS )XOOHOro aprymeHTy



104. ®yHkuis f(x) HenepepsHa B TouLi T, KO

a. lim (z) = f(a0)
6. 3lim f(z)=A

T—T
8- wllaglf() f(ZB) - wllaglJrO f(CU)

I. (OYHKLiS BU3Ha4YeHa B TOMLi I

105. Moxiany yHkuii y = y(z), 3apaHoi napametpuuHo sik z = z(t), y = y(t), oBumncniotoTs 3a
dopmyrnoto

/I Y
a-ym_w_;
/] Ty
6. 4 = 3

B. Y, = T;Y;
/A R A
r. ym - xt(yt)
106. Hexait R — pagiyc 36ikHOCTi cTeneHeBoro pagy » o, an (& — )" Lleit psia 3aBxan sbixHmit
Ha MHOXWHI

a. (o — R,z0 + R)
0. [$0 - R, To + R]
B. (—R, R)

r. [-R,R]

107. 13 Byab-sKoi 0OMEXEHOT NOCMNiAOBHOCTI AIMCHUX YMCen MOXHa obpaTu

a. 30ikHy nignocnigoBHICTb

6. cTporo cnagHy nignocnigoBHICTb

B. CTPOro 3pocTatody nianocnifoBHICTb
I. NpaBUNbHOI BIANOBIAI HEMaE

108. Skwo dyHkuis y = f(x) andepeHuiriosHa B TouLi g, TO BOHA

a. HenepepBHa B Touli &
6. po3puBHa B TouLi T
B. 3pocTaroya B Touli &g

—

. CnagHa B TouUi T
109. AKwWo PyHKUIA Y = f(a:) AndepeHLinoBHa B TouLi Lo, | Ma€ B TOULi Ty EKCTPEMYM, TO

a. f'(zo) =0
6. f'(zo) =1
8. f'(z0) # 0
r. f’(:l?o) >0

110. Psap E a,, Ha3nBaeTbCcs abContOTHO 30KHUM, AKLLO 36iraeTbes pag,
n=1

o0
a. Y. |ay
n=1



6.

3 (@)
nf:f
I

111. Tpadik dyHKUiT Yy = f( 1a3) MOXHa nobyaysaTty, SKLWO Wodo rpadika dyHKLiT §y = f(:l:) 30iNCHNTN

a. posTary 2 pasu B3noex oci Ox
6. ctuck y 2 pasu B3gosx oci Oy
B. CTUCK Yy 2 pa3u B3aosx oci Ox
r. postary 2 pasv B3gosx oci Oy

112. Tpadpik pyHKUIT Yy = %f(w) MOXHa nobydysaTty, SKLWO Woao rpadika dyHKLiT §y = f(a:) 30incHNTN

a. ctuck y 2 pasm B3gosx oci Oy
6. posTary 2 pasu B3aosx oci Ox
B. CTUCK Yy 2 pa3u B3aosx oci Ox
po3Tary 2 pasu B3aosx oci Oy

-

113. padpik pyHKUiT Yy = 2f(:1;) MOXHa nobyaysatu, SKLWO WoAo rpadika dyHKUT Yy = f(:c) 30iNCHUTH

a. postary 2 pasu s3goex oci Oy
6. posTary 2 pasu B3aosx oci Ox
B. CTUCK Yy 2 pa3u B3aosx oci Ox
r. cTuck y 2 pasu B3goex oci Oy

114. padpik PyHKUIT Y — f(x - 1) MOXHa nobydysaTtu, SKLWO Woao rpadika dyHKLiT §y = f(a:)
30iINCHUTN

a. nepeHoc Ha 1 Bnpaeo B3108x oci O
6. nepeHoc Ha 1 BniBo B3aoex oci Ox
B. nepeHoc Ha 1 Bropy B3gosx oci Oy

r. nepeHoc Ha 1 BHU3 B3goBx oci Oy

115. Tpadpik doyHkuii y = f(x + 1) moxHa noByaysaru, sikwwo woao rpadika dyHkuii y = f(x)
30iINCHUTN

a. nepeHoc Ha 1 BniBo B3goex oci Ox
6. nepeHoc Ha 1 Bnpaso B3aosx oci O
B. nepeHoc Ha 1 Bropy B3gosx oci Oy

r. nepeHoc Ha 1 BHU3 B3aosx oci Oy

116. padpik PyHKUIT Y — f(x) + 1 moxHa nobyayBaTt, SKLLO LWoao rpadika yHKUiT Y = f(x)
30iINCHUTN

a. nepeHoc Ha 1 Bropy B3goex oci Oy
6. nepeHoc Ha 1 Bnpaso B3aosx oci O
B. nepeHoc Ha 1 eniso B3aosx oci O

r. nepeHoc Ha 1 BHu3 B3gosx oci Oy



117. Mpadpik dyHKUIT Yy = f(x) — 1 moxkHa noByaysaTu, AKLWO Woao rpadika yHKLiT Yy = f(m)
30iINCHUTN

a. nepeHoc Ha 1 BHuM3 B3goex oci Oy
6. nepeHoc Ha 1 Bnpaso B3a0BX oci O
B. nepeHoc Ha 1 Bniso B3gosx oci O

-

nepeHoc Ha 1 Bropy B3gosx oci Oy

118. padpik dpyHKUIT Yy = 111(:13 — 2) CUMETPUYHWIA BIQHOCHO MpsAMOI Yy = & Ao rpadika dyHkuii

ay=e"+2
6. y=€e*—2
B.y:e‘””
ny=e* 2

119. KoxHa HenopoXxHA oOMexeHa 3BepXy MHOXMHA Mae

a. TOYHY BEPXHIO rpaHb
6. TOYHY HWXHIO rpaHb
B. MiHIMyM
I. MakCMmMym

120. Onga MHOXWH HaTypanbHKX, LifMX Ta pauioHanbHUX Y4CeN BUKOHYHOTbCA BKITHOYEHHS

a NCZcCQ
6. NCQCZ
B. QCNCZ
rZCcNcCQ

121. 3HainTi MiHiMym Ta makcumym mHoxuinm B = (0, 1):

a. MiHiMyMy Ta MakCuMymy Hemae
6. min F =0,max E =1

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

122. ke 3 TBEPOXKEHb € NPABUIbHUM [N MHOXWHM AiicHuX yncen R

a. daeR:—a=a

6. Vae R:—a=a

B. Va € R He icHye o6epHeHoro 10 a
r. Va € R icHye obepHeHuii 1o a

123. MHOXWHa OikcHUX Yncen €

a. LWinbHOW

0. He LWinbHOo

B. CKiHYEHHO0

I. WiNbHO Ta CKIHYEHHOO

124. MHOXWHa AicHUX Yncen

a. MICTUTb €OVMHWI HYMb



0. He MiCTUTb OOMHUYHOIO enieMeHTa
B. MICTUTb 06epHeHu enemeHT Ao Oyab-AKoro AiNcHOro Ymicna
I. HEe MICTUTb HYNbOBOrO efnemMeHTa

125. Hexawn Touka g € TOYKOK po3puBYy YHKLiT f(x) Lia Touka € TOUKOI YCYBHOIO pO3puBY, AKLLO

a. f(zo —0) = f(zo +0) # f(zo)
6. f(zo —0) = f(z0) # f(zo +0)
B. f(.’L’()—l—O) ?éf(a?()—())

r. f(zo) He Bu3HaueHo

2 2
126. CKinbKvn 0QHO3HAaYHMX (PYHKLUIN BU3HAYAE PiBHAHHS % + 35—2 — 1 B oKOri TOYKM (—a, O)?

a. XopaHoi
6. ogHy
B. 6eaniy
r. ABi

127. 3Hako4epryroummn psa Mae Burnsaa;:

o0

a. Y (=1)" e, >0

n=1
: z—5 .
128. OBYUCNNUTU rPaHULLIO ili}r% o
a. 0,1
6. 0,3
B. 0,4
r. 0,7
129. OB6uMcnnTyM rpaxuo lim Slgﬁ
z—0 z
5
a. g
0. 3
. |
L5
130. O6umcnuTY rpaHuLo lim tgdz
z—0 7T
a. 3
0. 4
B. 2
r. 2,5
131. OBUYUCIIUTU rPaHULIIO lirr} zz:i:
Tr—r



a. 2
6. 1
B. 3
r. 4
132. OBumcnuTy rpaHuuo lim sin 2z .
20 sin bx
a. 0,4
6. 0,2
B. 0,3
r. 0,7
133. OBuncnnTy rpanmuo lim 832 -
2—0 sin 2x
a. 1,5
6. 2
B. 2,5
2
3
134. O6uMcnnTyM rpaHuo lim tgﬂ:
z—0 °7
a. 2
6. 1
B. 0
r—1
s sindz.
135. OBuucnuTK rpaHuLio }:13(1) te7z -
3
a. ?
0. 3
o
3

136. OBuncnuTK NoxigHy y;, Akwo = acost,y = bsint:

a. —gctgt
6. gctgt
B. —yctgt
r. jctgt

137. OGuMcnUTU NoxiaHy y;, akwo y = +/1 4 2tge:
1

© V/1+2tgzr cos? x
1

V1+2tgz sin?
2

© /1+2tgzr cos? x
2

V1+2tgz sin? z

138. OGumncnuT noxigHy y;, AKWO T = a cos® t,y=> sin® ¢:

m oW

bl

a. —ltgt
b
6. Etgt



139.

140.

141.

142.

143.

144.

145.

B. tgt
r —3tgt

O6uMCINTY NOXIAHY Y, AKWwo ¥y = sinv/1 + 2

2
a. x cosvV1tx

O6uncnNTY noxiaHy Y., skwo x = a(t — sint),y = a(1 — cost):

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

o o

w

1
V= BM3Ha4eHa yMOBOKO

O6nacTb BU3Ha4YeHHA YHKLiT Yy =

S

a. x>0
6. >0
B. =0
rae<0

ObnacTb BU3Ha4YeHHst yHKLUiT y = y/cos £ — 1 BU3HaUeHa yMOBOO

a. ¢ =2km,k €
6.:c:k7”,k€Z

B. kn <x<m+kmkecZ
r 0

(In(ysin2zy)),, =

. 2yctg(2zy)
. —2tg(2zy)
ctg(2zy)

—2ctg(2zy)

W oW

bl

(+z)"—1,

O6uncnuTy rpaHmuio lim
z—0 z

a. W
6. 21
B. 0

r. 10u

arcsing .

O6uncnuTy rpaHmuo lim 2 :
z—0 s x

T oo
= O =
o



r. €

146. O6uMCINTM rpanuLo; lim SBME —
z—0 cos nx

a. 0
6.
B.
rl
147, [ de-dx =
a. —%ctg5z—|—0
6. %ctg5m+0
B. —bctgbx + C
r %tg5az+0
148. [ %2, =
a. %Ian—;\ +C

6. ln‘if—i‘—i-c
B. %lan—ﬁ‘—FC

r. ilnH;—ﬂ—i—C

149. OBUMCNUTU NOABINHWUIA iHTerpan fD dx dy, ne obnacte D — nNpsAMOKyTHUK, 0BMEXeHWi NiHismu
r=0y=0z=a,y="0

a. ab

6. a+b

atb
B. 2

r 1l
150. 3HaiiTh noxiaHy dyHkuii y(z) = x33%:

a. 223*(3+ z1n3)
6. 223%(3 — z1n 3)
B. 3223*In3
r x23°%
151. 3HanTu noxigny dyHkuii y(z) = arcctg%:
1

a. —x21+1
6.
B.

z2—1

152. 3HaitTn noxiaHy dyHkuii y(z) = arcsin(cos z):

sin x
v1—cos? z
6 Sin x

" V1—cos?z

sin x

B. ——F/——
v1+cos? z



r sinz
" V1+4cos?zx
153. ®yHkuis y = F'(z) € nepsicHoto ans yHkuii y = f(x). BkaxiTb sika 3 (hyHKUi € nepsicHO Ans

= 2f(—2z):

a.y=—F(—2z)
6. y = —2F(—2z)
B. y = 2F(—2x)
ny= —%F(—2x)

s (nA3)!+(n+2)!
154. OBUUCTIIUTU rPaHULIIO 7}1_%10 3= (2
a. 1
1
6. 3
B. 2
3
3
s (=D (nt1)!,
155. OBYMCIIUTY rpaHULIO T}LIEO AlEn-3)
1
a. ?
6. 3
-
3
156. OBUMCnUTU rpaHuLo T}L}n()lo (n—1)\+(nt2)! -
a. 1
6. 2
B. —1
r. 0
. (n+4)!—(n+2)!
157. OBuUNCNUTK rpaHnLIo T}Lrglo )
a. +00
6. —o0
B. 0
rl

1 .
z+|z|"

158. 3HanTn obnacTb BU3HAYEHHA DYHKLIT Y =

—00;0) U (0; 4+00)
[0; 00)
159. Aka yHKLUia € napHOO?
f(£) =2+l
f(z) = z* —sinz
f(z) = tg(2z + 1)
f(z) = cosz — sin® z

-



160. 3HaiiT 0bnacTb BU3HauUeHHs dyHKLii y = sin y/x2 — 1:

a. (—oo; —1] U[1;+00)
6. (—1;1)
B. (—oo0;—1) U (1;+400)
r [—1;1]
161. 3HanTn obnacTb BU3Ha4YeHHS PyHKUIT Y = 2%—25:

a. (—00;2,5) U (2,5;+00)
6. (—o0;+00)

B. (—00;5) U (5; +00)

r. (0;+00)

162. 3HaNTU MHOXWHY 3Ha4YeHb YHKLT Yy — x2, S [—3, 2):
a. y € [0;9]
6. y € [4;9]
B. y €1[0;9)
ry € (49
163. Aka 3 yHKLUin € HenapHo?

a. y_lnl—i-:v

6. y =9 — x?

3,.2

_ Atz
B-Y= "1
r_y:2cosm

164. O6BuucnuTK iHTerpan f %:

a. 1\/:13”1—|—C’
6. nlv"mnl—{—C’
B. ’n:ln /zn+0
nnl ”xn_{—c
1

165. OBumcnutv interpan [ <5 da:

a. —e: +C
6. ex +C
B. —%e% +C
r. le% +C
2
166. OBuucnuTK iHTerpan f a%) dx:

a. (arcsmm +C
6. (arcsmm +C

B (arcsmw +C
r. 2arcsm:c +C



6
167. O6umcnuty interpan [ v/z — 2 da:
)

oo
| wloow|;
©|5

16

—

168. Onsa dyHkuii y = 1g % 3HanTN 0BepHeHy:

a.z=2-10%y € (—o0; +00)
6. £ =10Y,y € (—o0; +00)

B. £ = 10%,y € (—o00;+00)
re=2-10%1y € (0;+00)

169. 3anucatu y aBHOMY BUMMadi dyHKuUilo Y, 3agaHy piBHsHHaM 10% + 10Y = 10:

a. y=1g(10 —10%),—co <z < 1

6. y=1g(10 —z),—-0o <z <1

B. y =1g(10 — 10%),—c0o < x < —1

ry=1g(10 —10z),—co <z < 1
170. CknapeHy dyHKLilo, 3aaaHy pisHocTamu y = arctgu, u = /v, v = lg x, 3anucatn y surnsay
OfHi€l piBHOCTI:

a. y = arctg/Igx

6. y = arctg\/x

B. y = y/arctg(lgx)

r. y = lg(arctgy/z)

. n+2 i
171. OBYUCANTU rPaHULLIO T}I—EI;D 3T (n=3)

| wl&

» o
|5

I wlot

2
3

bl

4r gt

172. O6umcnuTu rpaHuuo lim
n—oo

1
a. 8
6. —8
B. 8
1
L3

2n+3 + 3n+2 .

173. O6umcnuTy rpaHuuo lim <20
P 4 n—oo 2 +7-3

0@ oo
CIN O ~glo



(n+1)°+(n-1)°,

174. OBuMcnnTY rpaHuuo lim 3
n—o0 n’+1

T oo
= o= N

-

175. O6umcnuTy rpaHunuo lim 23_7%:
n—oo

—7
2
7

"o

N~y

(n+10)%4(3n+1)? .

176. OBYNCNTM rPaHULIO 7}1_>Irolo 6P —(n 1)

» oo
SN coes o o

—

3"45" .
3n_5n71 .

177. OBuMcnnTyM rpanHuuio lim
n—oo

-5
3
5

"o

wlot

i (n ).
178. OBUNCIINTU rPaHMLIIO 7}1_{{)10 DT (=)

T oo
RINGI N O

-

179. Oyukuis y = z* — 222 + 5 na intepsani (0; 2)

a. Mae MiHimym

6. Mae Makcumym

B. MOHOTOHHO 3pOcCTae
I. MOHOTOHHO cnajae

180. ®yHkuis y = 322 + 222 — 2 na iHTepBani (0;2)

a. MOHOTOHHO 3pOoCTae
6. Mae mMakcumym

B. Mae€ MiHiMyM

I. MOHOTOHHO cnagae

181. Hexany = f(x) — napHa dyHkuis, a y = g(x) — HenapHa yHKuis. BkaxiTb, sika 3 doyHKLIN €
napHoto:



t )10.

182. 3HaitTn sHadeHHs s'(—1), akwo s(t) = (Tﬂ

a. 10

B. 1
rr. —10

183. 3waitThn sHavenHs ' (5 ), sikwo 7(¢p) = sin® 2¢:

3
a. ‘éﬁ
0. 7
B. 3
3
3
184. 3nanTu noxigHy dyHkuii R(a) = %:
cos 2«
3 11atgp
__cos2a
T (1+2tgB)?
g _tos2a
© 2(1+2tgh)
_ cos 2«
1+2tgp

o . . o0 &
185. 3HalTV MHOXWHY 3GXHOCTI CTeneHesoro pady » ,~ | =

186. 3HanMTK MHOXWHY 3BDKHOCTI cTeneHeBoro paay 2120:1 nx":

. (-1,1)
. [-1,1)
-[_171]
- (-1,1

187. O6umncnuTn noxigHy y;,, AKWO Y —

—1
—1

w O QO

—

—_

T .
sin z+cosx*

sin z+cos z+z(sin z—cos z)
. 1+sin 2z
6. Sn T+cosT
1+sin 2z .
sin z—cos z+z(sin z+cos x)
. 14-sin 2z
sinz—cos z
1+sin 2z

r.

188. fe"‘2:13 der =



B. %ex—l—C

r. ie“’z +C
189. OBuMcnnTKM rpaHuo lim M:
z—0 z
a. —3
6. —4
B. —2
r—1

190. OBumcrnTy rpanmuo lim (v + 1 — /z):
T—00

" w oo
P o= o

191. Akwo f"(x) > 0 na ivTepsani (a, b), To rpadik dyHkuii y = f () Ha ubomy iHTepsani

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

I. Mae MakCUMym

192. Akwo f'(x) > 0 na iHtepsani (a, b), To sk Bene cebe rpadik dyHkuii y = f(x) Ha usomy
iHTepBani?

a. MOHOTOHHO 3pOCTae
6. onyknuin BHU3

B. OMyKNuin Bropy

I. MOHOTOHHO cnajae

193. Akwo f'(x) < 0 na iHTepsani (a, b), To sk cebe Beae rpadik dyHkuii y = f(x) Ha usomy
iHTepBani?

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

194. Axun Burnag mae GiHomianbHUM gudbeperuian

a. 2™(a + bz™)? dx

6. (a+b)"

B. z(a + bx")Pdz

r (z 4 a"aP)dz
195. B akomy BMNagKy BUKOPUCTOBYETLCA MepLua nigctaHoBka Yebuwesa gng iHterpana f mm(a +
bx" )P dz

a. AKWO p € uinum

0. AKWO 7 € uinum



B. SAKLWO 1 € Uinum

m—+1

L. AKWO — — € Linmm

196. B sikomy BUNaaKy BUKOPUCTOBYETLCA Apyra niacraHoBka Yebuiuesa ons iHTerpana f af:m(a +
bx" )P dx

a. AKLWO mTH € uinum

6. SKWO P € uinum
B. SKWO 7 € Linnum
I SKWO % € Linum

197. B akomy BMMNagKy BUKOPUCTOBYETLCA TPETS NigcTaHoBKa Yebuwesa ang iHterpana f a:m(a +
bx")P dz

m+1 .
a. sKwo — = -+ p € uinum

6. AKWO P € uinum
B. AKLWO 7 € Uinnum

r. SIKWO mTH € Linum

198. 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
I. SKLLO ax? + bx + ¢ mMae QiNncHi pisHi KOpeHi

199. B akomy BMNagKy BUKOPUCTOBYETLCA Apyra nigcraHoBka Ennepa gns iHterpana

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

a. akwoc >0
6. akwo b > 0
B. skwoa > 0
r. SKWo ar? + bx + ¢ mMae QiNcHi pisHi KOpeHi

200. B akomy BMnagKy BUKOPUCTOBYETLCA TPETA NiacTaHoBKa Ennepa ang iHterpana

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

a. AKWo ax? ~+ bx + ¢ mae fifcHi pisHi KopeHi
6. akwo a > 0
B. skwo b >0
r. akwoc > 0

Adzx
z—a)*az2+bz+c

201. 3 ponomoroto Koi 3aMiHn BepeTbcs iHTerpan f (

a. L=t

Tz«

6. Vazr?+br+c= /ar+t
B. —— =t

L

re—a=t

202. Axoto hopmyrnor BU3HAYaETLCA NiacTaHOBKa Abens



az+b/2

t v aa:2+ba:+c

T o
‘H

\/aw2+bx+0—\/ﬁw+t

b

oy =1t

203. ®yHkuis F'(x) € nepsicHoto ans dyHkuii f (). BkaxiTs, sika 3 (hyHKUI € nepsicHOK Ans

4f(~4z)

—F(—4z)+ C
—4F(—4z) +C
4F(—4z) + C
—1F(—4z)+C
204. [U(z dV(x) =
a. Uz — [V (=)
6. —U(x V(x fV

B. U(z)V(z) + [V(z)
r U(x)V(x)

oo

b

205. Skwo R(sinz, —cosz) =

nigcrtaHoBKa

a. sinx =t

6. tgx =1t
B. ctgx =1
rcosr=t

206. Akwo R(—sinz,cosz) =

NigCcTaHOBKY

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

207. Axwo R(—sinz, — cos )
nigcTaHoBKY

a. tgr =1t
6. sinx =t
B. tg5 =1
r.cosx =t

208. fAkwo R(shz, —chz) =

a. shzx =t
6. ther =1
B. chz =1

rthg =t

33

U()

—R(sin z, cos x), To Ans ii iHTErpyBaHHsi BUKOPUCTOBYETLCS

—R(sin x, cos ac), TO AN4 1T iIHTerpyBaHHSA BUKOPUCTOBYHOTb

= R(sinz, cos x), To Ans ii iHTerpyBaHHsi 3aCTOCOBYIOTb

—R(sh z, ch ), To BuKOpUCTOBYETLCS NiACTaHOBKA



209. 3HanTu noxigHy Bi4 HesABHO 3adaHoi PyHKLUIT x? + y2 =1

a. y::—ﬁ
6. y/z%
B yz%%—l
ry =12

210. [sh’zdz =
a. Ch?:x—ch:v—l—C'
6. Sh%x—sha:—l—C
B. B2 _chz+C

' 2
— 'z 4 chg +C

-

211. fsin3a: dx =

3
) %—cosx—f—C
3

a
6. %—sinaz%—c
B

2
) %—cosm—i—c

3
— 2% +cosz +C

-

212. 3HanTu MiHiMym Ta Makecumym MHoxuin E = (0, 2]:

a. MiHiMymy Hemae max F/ = 2

6. min ¥ = 0,max E = 2

B. MiHIMyMy HEMaE, MakCMMyMy HEMaE
r. min £ = 0, makcumymy Hemae

: z>-9.
213. OBUYUCnUTK rpaHuLo mlg{lg o

"o
()

214. OGumcnuTu rpanuio lim —22—:
20 sin b

oo

=
O o [t o

2
215. O64mMcinTy rpaHmyo lim 28T
z—0 (3z)

n® oo
SI- O ool



216.

217.

218.

219.

220.

221.

222.

223.

z2-9 .

O6uncnnTK rpaHuLo xlin}?) 27133
a. 2

6. —2

B. 3

r 6

Ans mHoxuH A 1a B muoxuna C = (A\B) U (B\A4) eix:

a. pisHuMUelo

6. CUMETPUYHOIO pi3HULIELD

B. aCMMETPUYHOIO Pi3HULIEIO

I. aHTUCUMETPUYHOID Pi3HULIEID

HesniyeHHOW € MHOXMHA:

a. HaTypanbHuUX Yncen
0. uinux yucen

B. paLuioHaInbHUX Yncen
I. ippauioHanbHUX Yncen

KoxHa rPaHn4YHa TO4YKa MHOXUHWU

a. € TOYKO A0TMKY AaHOT MHOXWUHMN

0. € i30M1bOBaHO TOYKOK AAHOT MHOXWUHM
B. € BHYTPILUHBbOK TOYKOH AaHOT MHOXWHU
I. HanNeXuTb A0 AaHOI MHOXMWHU

BunbepiTb NnpaBuibHe TBEPAKEHHS:

a. KOXHa pyHAameHTanbHa NocnigoBHICTb € 30KHO

6. KoXHa 36ixxHa NocnigoBHICTL € yHAAMEHTasIbHO

B. KOXXHa NOCIiAOBHICTb MOBHOMO METPUYHOIO NPOCTOPY € 30KHOK

I. KOXHa NOCnigoBHICTb MOBHOMO METPUYHOIO NPOCTOPY € PyHAAMEHTasIbHO

Axuwo A ta B — obmexeHi niHilHi onepartopu, To:

a. ||A+ B|| < [|Al| + ||B]
6. [[A+ B[ = [[All + [| B
5. ||[A+ B|| > |[A]| +||Bl|
r [[A+ Bl <Al +|B]|

HanbinbLluy NOTYXHICTb Mae MHOXMHA:

a. HartypanbHux uncen.
0. PauioHanbHuUx Yncen.
B. Uinux uucen.

r. OincHux yncen.

3NiYEeHHO € MHOXMHA:

a. [MopoxHs.
0. PauioHanbHuUx Yncen.
B. IppauioHanbHuX vncen.



r. OincHux Yncen.
224, BHyTpILWHSA TOYKA MHOXMHM HE MOXe OyTu:

a. 130nNbOBaHOID TOUKOIO.
6. paHMYHO TOYKOLO.
B. TOYKOI AOTUKY.

I. TOYKOIO CKyn4YeHHs.

225. [1o noHATb, NOB’sAI3aHNX 3 MiHIMHUM MPOCTOPOM, HE BiQHOCUTLCS:

a. Po3MmipHicTb.

0. JliHinHa He3anexHicTb.
B. lNoainbHicTb.

r. basuc.

226. YacTtkoBMM BUNAAKOM iHIMHOIO oneparopa €:

a. JliHINHWUI MHOXHWUK.

6. JiHinHMA npocTip.

B. JIiHIMHUIM dyHKLioHan.
r. KoxHa niHiiHa doyHKu,is.

227. Onepatop andepeHLitoBaHHS €:

a. ObmexeHum

6. HenepepBHuM
B. CamocnpspkeHum
r. NiHiAHUM

228. [lepla 3niBa BigMiHHA Big HyNs undpa yncna, NnpeacTaBneHoro y AecaTKoBin hopmi, | BCi HACTyNHi
3a Het umdpy HasMBaTLCS:

a. 3Hadywmmu

6. 3Ha4YyLLUMMKM Y By3bKOMY CEHCI
B. 3HAYYLUMMW Y LLIMPOKOMY CEHCI
I. BipHMMMK

229. 3Hauylla umdpa yncna Has3MBaeTbCS BiPHOH Y By3bKOMY CEHCI, SKLWO abcontoTHa noxmnbka Liboro
yucna He nepeBuLLLyE:

a. oauHuULi po3psaay, B AKOMY MICTUTbCS LS uudpa

6. NonNoBWHW oaMHWLI Po3psay undpw, WO MICTUTLCA cnpaea Big AaHoi undpu
B. MONOBUHU OOUHULI pO3psAaY, B AKOMY MICTUTbCS LS uudpa

I. MONIOBUHW OOMHWLI po3psady LmMdpw, WO MICTUTbCS 3riBa Big AaHoi undpm

230. 3Hauvywa uudpa ymcna HasMBaETbLCS BiPHOK Y LUMPOKOMY CEHCI, SKLLO abcontoTHa noxmbka Lboro
ymcna He nepeBuLLYE:

a. oaMHuULi po3psaay, B AKOMY MICTUTbCS LS umdpa

6. MONMOBWHM OOUHWULI PO3PSAAY, B AKOMY MiCTUTLCA LSt Ludpa

B. OAMHMLUI po3psiay umndpw, WO MICTUTbCA cnpasa Big gaHoi undpu

I. MOSIOBUHW OAMHWLI pO3psaay LMdpw, WO MICTUTbCS 3riBa Bigd AaHoi undpu

231. MNoxubKy 3aBXaun 3a0KPYrMoTh:



a. [0 TUCAYHUX YaCTUH
6. B BinbLly CTOPOHY
B. B MEHLLY CTOPOHY
I. 3rigHO 3 MpaBuNaMy 3a0KpyrneHHs yncen

232. A6conoTHa noxmbka pisHuLi ABOX HabnvkeHux umcen 37,4 i 36,2, KOXHE 3 IKUX Ma€ TPU BipHUX Y
BY3bKOMY CEHCi 3HauyLmux umdpwu, pisHa:

a. 0,05
6. 0,005
B. 0,001
r. 0,1

233. AbcontoTHa noxmbka pi3HuUi ABOX HabnvxeHnx Yncen 7,5 i 2,8, KOXXHe 3 AKX Mae ABi BipHi y
BY3bKOMY CEHCi 3HauyLi umdpu, piBHa:

a. 0,1
6. 0,01
B. 0,001
r. 0,05

234. AbconoTHa noxmbka cymMu ABOX HabnwmxeHux uncen 52,4 i 12,7, KoXHe 3 AKMX Ma€e TPy BiPHUX Y
BY3bKOMY CEHCi 3HauyLux umdpu, pisHa:

a. 0,05
6. 0,005
B. 0,1
r. 0,01

235. ToyHicTb HAabNMKeHOro Yncrna 3aneXxuTb Bif KiNbKOCTi:

a. 3Hauvywmx undp
6. HeHynboBUX LUdP
B. BipHMX uudp

I. undp nicns Komu

236. 3B'A30K HAbNMXeHOI NOXMOKKM Yncna 3 KiNbKICTHO BipHMX Yy BY3bKOMY CEHCI Lidp LbOoro ymicna
BM3HAYaETLCHA HACTYMHOK HEPIBHICTHO:

a §< 2 (L)

)]
(=)
A
—_
—~~
|~
~
i
—

237. BigHocHa noxmbka AobyTKy KifbKOX BiAMIHHUX Big HYNst HAOMMXEHUX Yncen Ty, Lo ... Ly
BM3HAYaETbCA HACTYMHUM CMiBBIOHOLLIEHHSAM:

a. 0 <8y + 0z, +--+0
6. 0 >y + 0y, + -+ 0z,
B. 0 =0 + 0z + -+ 6y,
L0 =20y0z...04

238. paHu4Ha BigHOCHa Noxmbka AoBYTKY KifbKOX BiAMIHHUX Big HyNs HAbnWxeHux yucen Ty, o . . .



I, BU3HAYAETHCHA HACTYMNHUM CMiBBIAHOLLUEHHAM:

a. 0u =20, =0, =+ =0,
_ 1

6. du = 8oy F0mg+- - +0s,

B. 0u =0y + 0gy + -+ Iy,

f 0U = 64,04, ... 04,

239. BigHocHa noxubka 4YacTkv ABOX BiAMIHHMX Bif HyNs HABNVXKEHNX Yncen 1, L9 BU3HAYAETLCA

HACTYMHMM CMiBBigHOLIEHHSIM:

a. § > by + 0a,
6. 6 < 8y, + Ou,
8. § = 8, + 0,

J.
— 1
nd = 5

240. paHu4Ha BigHOCHA NOXMOKA YacTKM ABOX BiAMIHHUX Bif, HYNst HAONWXKEHMX Yncen 1, T

BM3HAYaETbCA HACTYNMHUM CMiBBIAHOLLEHHSAM:

a. du = 6, = 0g,
1
6. du = 5.0,
B du = 2
' é.

z2

r Su =6, + 6,

241. TpaHu4yHa BigHOCHa Noxmbka 1M CTeneHst HabnMXXeHOro Yncna £ BU3HaYaeTbCa HaCTYNHUM

CNiBBiAHOLLUEHHAM:

a. du = md,
6. du = 6%1

B. du = —
L ou = %533

242. 'paHM4YHa BigHOCHA Noxubka KOpeHs 1 CTeneHsi 3 HabnNMKeHoro Yncna & BU3HadaeTbCs

HACTYMHMM CMiBBIgHOLIEHHSM:

a. ou = mdy,
. m

B. 5u:m(5m

r. 5u=%5$

243. 3HanTn abCconoTHY NOXMBKY PiBHOCTI % ~ 0,33:

a. 0,0033
6. 0,0029
B. 0,014

r. 0,00018

244, [iNCHUIA KOPiHb PIBHAHHS z% 4 2z — 1 = 0 HanexwuTb iHTepBany:

a. (0; %)
6. (5:2)



B. (%, 1)
n(L;3)
245. [inCHUIA KOPiHb PIBHAHHSA z® 4+ 4z — 1 = 0 HanexuTb iHTepBany:
a. (%; 2)
B. (0; %)
r(1;5)

246. KinbKicTb KOpEHIB piBHsIHHS cos(x) — x? = 0 popisHtoe:

nw oo
o o

247. paHuyHa abcontoTHa noxmbka HabnukeHoro Yicna a = 25,146, y sikoro Bci umdppw BipHi y
BY3bKOMY CEHCI, piBHa:

a. 0,0005
6. 0,005
B. 0,5

r. 0,00005

248. KinbkiCTb KopeHiB piBHsiHHS 2 — 122 — 5 = 0 gopisHIoe:

ne oo
o o

249. [1o meTopaiB YNCENbHOrOo iHTErpyBaHHS HaNeXnTb:

a. MeTop NOMOBUHHOIO noginy
6. meTog xopg

B. METOoZ Tpaneuin

r. meTtog ayca

250. OaHo gBa HabnwkeHnux uucnaa = 2 £+ 0,1, b = 2,1 £ 0,05. Toai rpaHnyHa abconoTHa noxmubka
pisHMUI UMx Ymcen byae piBHa

a. 0,15
6. 0,05
B. 0,1

r. 0,03

251. paHunuHa abcontoTHa noxmbka uncna a = 146,25, y akoro BCi UMMPK BipHi Y LUMPOKOMY CEHCI
piBHa

a. 0,0001
6. 0,01

B. 0,0005
r. 0,00005



252. KinbkicTb BipHMX Y BYy3bKOMY CeHci Lmdp HabnkeHoro ymcna 214,4 4- 0,5 pisHa
2

3
4
1

" @ oo

253. 3apaHo aBa Habnwxenux umcna a = 4 + 0,1, b = 2 4+ 0,1. Togai rpaHuyHa abconoTHa Noxubka
A06YTKY LMX Ymcen piBHa

a. 0,2
6. 0,01
B. 0,6
r. 0,1

254. 3apaHo aga HabnkeHux uncna a = 8 + 0,02, b = 4 £ 0,02. Togi rpaHnyHa abeconotHa
noxubka gobyTKy UMX Ymcen piBHa

a. 0,04
6. 0,02
B. 0,24
r. 0,00

255. 3apaHo aga HabnwkeHux uncna a = 2 + 0,05, b = 2 + 0,05. Togi rpaHnyHa abeontotHa
noxubka pisHULi LUMX Yncen piBHa

a. 0,1

6. 0,05
B. 0,01
r. 0,00

256. OauH i3 KOpEHIB PiBHAHHSA z® — 27z + 8 = 0 nokanisoBaHuit Ha iHTepsani [-6;-4], Toai npu
YTOYHEHHI LibOro KOPEHs METOAO0M XOpZ 3a ToUKy X0 noyaTkoBOro HabnmXeHHs NOTPIGHO B3ATH. ..

a. xg = —3
0. .’EOZ3
B. xg = —4
r. :230:4

257. OpuH i3 KopeHis piBHsiHHS 23 — 122 — 4 = 0 nokanisoBaHuit Ha iHTepBani [-4;-3], Toai Npu
YTOYHEHHI LibOro KOPeHst METOAO0M HbOTOHA 3a TOYKY Iy MOYATKOBOro HABMMKEHHSI NOTPIOHO B3ATH

a. xp = —3
6. 2130:—4
B. x0:4
I'.LU():?)

258. 'paHu4Ha abcontoTHa noxmbka yHKUiT §y = % 06uMcnoeTbCA 3a OPMYIIOH:

a. =&
6. Az



259.

260.

261.

262.

263.

264.

265.

. Az

lpaHnuyHa abconoTHa Nnoxmbka yHKLT §y = \/5 obumcnoeTbesa 3a opmyrnoto:

Az
a. o
6 A$
NG
B. AZ‘”
A
I. sz
lpaHnyHa abcontoTHa Noxmbka MYHKLT y = sin(a:) obumcnoeTbesa 3a opmynoto:

a. |sin(z)|Az

6. |sin®(z)|Az

B. |cos?(z)|Az

r. | cos(z)|Ax

lpaHnyHa abcontoTHa Nnoxmbka YHKLT y = cos(z) obumcnoeTbesa 3a opmynoto:
a. | cos(z)|Azx

6. |cos?(z)|Az

B. |sin(z)|Az

r |sin®(z)|Az

MpaHuuyHa abcontotHa noxmbka dyHKUii ¥ = In & oBumncnioeTbes 3a hopmyrnoto:

lpaHW4Ha BigHOCHa Noxubka PyHKUIT Yy = \/E obuncnitoeTbea 3a GoOpMynoto:
Sz

a. NG
oz
2
Sz
|z

r- _—

2

MpaHnyHa BigHOCHa Noxubka PyHKUiT Yy = sin(w) obumcnoeTbea 3a opMynoto:

a. [tg(z)|dx
6. |ctg?(x)|dz
B. [tg?(z)|dx
r |ctg(z)|dz



266. paHnyHa BigHOCHA Noxubka yHKLii Y = cos(z) 0BuMCrIoeTbCS 3a OPMYIOL:

a. |ctg(x)|dz
6. |tg?(z)|dx
B. [tg(z)|dz

r |ctg?(z)|6x

267. paHn4yHa BigHOCHa noxmbka dyHKUii ¥y = In & o6umcnioeTbes 3a opmyrnoto:

oz
|| Inz
Sz
Inz

r. lnzdzx

B.

268. ITepauiiHni npouec AnsS cucTemMu NiHIMHKMX anrebpaidHnX piBHAHL 30iraeTbCsl, AKWO ANS HOpMU
MaTpuLi & 3Be4eHOT CUCTEMN BUKOHYETBHCH YMOBA:

a. ||a|>1
6. |a|<1
B. | |=11
rle<1

269. MeToooM po3B'A3yBaHHA CUCTEM MiHINHUX anrebpaiyHnX PiBHAHD €:

a. metop xopa
6. metop PyHre-Kyttn
B. metop [ayca

I. MEeTOA NPSIMOKYTHUKIB

270. MeTo4OM YTOYHEHHS PO3B'A3KIB HEMIHIMHUX PIBHSAHD €:

a. metog PyHre-KyTttu
6. metop lNayca

B. METOZA NPSIMOKYTHUKIB
I. METOA Xopa

271. Hopma matpuui - ue:

a. cyma enemeHTiB giaroHani maTpuui

6. MakcumanbHe i3 CyMm MOAyniB eNemMeHTIB paaKiB MaTpuLli
B. AogaTHe 4uchno

I. CymMma MOAyniB BCiX eNeMeHTiB MaTpuLi

272. HeopgHopigHa cuctemMa niHinHMx anrebpaiyHnx piBHAHb Mae €ANHUIA PO3B'A30K, AKLLO:

a. giaroHarnbHi koegilieHTM CUCTEMM BigMiHHI Big Hyns
6. KoedilieHTN CMCTEMN HEBIQ'EMHI

B. BM3HAYHMK MaTpULi CUCTEMM HE LOPIBHIOE HYNEBI

I. BiNbHi YNeHn cucteMun goaaTHi

273. O6'egHaHHAM aBOX MHOXMH A i B HasnmBaoTb MHOXUHY

a. C ={clce AVce B}



274.

275.

276.

277.

278.

279.

280.

6. C ={clce ANce B}
B. AUB ={clcc ANce< B}

r. iHWa BianoBiab
CUMETPUYHOIO Pi3HMLE0 MHOXMH A Ta B Ha3nBaloTb MHOXUHY

a. A\B

6. AABUB\A

B. ANBUBNA
r. iHWa BianoBiab

JonoeHeHHsM mHoxuHn A C U po yHiBepcarnbHoi MHOXWHM U HasnBaoTb MHOXUHY

a. C={clce AVceU}
6. A={clcc AncecU}
B. C ={clceUNce A}
g

iHWIa BignoBiab
BinapHe BigHoweHHa R C M x M HasuBaloTb pednekcuBHUM, SIKLLO

a. Ja€ M : (a,a) € R

6. Va,b € M : (a,b) € R= (b,a) € R
B. Va,b€ M : (a,b) € R

r Ya € M : (a,a) € R

BigHoOLEHHA Ha3mnBatloTb BiAHOLLEHHAM eKBiBanNeHTHOCTI, SIKLLLIO BOHO Ma€ BNaCTUBOCTI

a. pedneKkcMBHOCTI, CUMETPUYHOCTI, TPAH3UTUBHOCTI

6. pedneKkCUBHOCTI, aHTUCUMETPUYHOCTI, TPAH3UTUBHOCTI
B. @HTUCUMETPUYHOCTI, TPAH3UTMBHOCTI

r. iHWa BignoBiab

Mpap G = {V, E'} nasusaeTbcst AepesoMm, SiKLLO ...

a. BiH 3B'A3HUN i HE MICTUTb LMKNIB

0. BiH MICTUTb LIMKNK

B. BCi MOro BEpPLMHM MalTb OANHAKOBUIN CTEMIHb

I. BiH Mae LMKI, SKUIA NPOXOANTb Yepes KOXKHY MOro BEPLUNHY

Mpacp G = {V, E'} HasuBaeTbCst perynsipHuMm, sSiKLLO ..

a. BiH 3B'A3HUN | HE MICTUTb LUKNIB

0. BiH MICTUTb LIMKNK

B. BCi MOro BepLUIMHM MalTb OANHAKOBUW CTEMIHb

I. BiH Mae€ LMKI, SKNUA NPOXOANTb Yepes KOXKHY MOro BEpPLUNHY

HeopieHToBanui rpadp G = {V, E'} HaausaeTbCs MOBHUM, SIKLLO ...

a. BiH HEe MICTUTb LUMKIIB

0. B HbOMY NPUCYTHI BCi MOXNuBI pebpa

B. BCi MOro BEPLUMHM MalOTb OANUHAKOBUW CTEMIHb

I. ANS JOBINbHMX ABOX NOro BEPLUMHW iCHYE MapLUpyT, KWK iX 3'egHye



281.

282.

283.

284.

285.

286.

287.

288.

Mpacp G = {V, E'} HasuBaeTbCs NrOCKUM, SIKLO ...

a. BiH 3B'A3HUN i HE MICTUTb LMKNIB

6. 1oro moxxHa 306pa3nTy Ha NIOLWMHI Tak, Wob He nepeTnHannch XoaHi pebpa
B. BCi MOro BepLUMHM MaloTb OOUHAKOBMWI CTEMiHb

I. BiH Mae LMKII, KA NPOXOANUTb Yepes KOXKHY MOro BeEpPLUNHY

[Bi BepLunHK rpada, siki € KiHuamMu ogHoro pebpa, HasuBaemo

a. i3onbLoBaHUMMU

0. iHUMAEHTHUMNU

B. po3'egHyBanbHUMMU
I. CYMDKHUMM

Yncno nepectaHOBOK ENTEMEHTIB N-eNEMEHTHOT MHOXWHWN OOPIBHIOE

a. 2"

B.
r. iHWa BignoBiab

3HaueHHs popmynu roriku Bucroeneds p — g \V p ans |p| = |q| = 0 popisHioe

a. 0

6. 1

B. 2019

r. iHWa BignoBiab

dopmyna p /\ p NOrik1 BUCNOBMNEHb €

a. TaBTonorie
6. cynepevHicTio
B. BWKOHYBaHOM
I. NpobrnemMHoo

®opmyna p — g Norikn BUCMNOBIEHb pPiBHOCUNbHA hopMyni

a.q—p

6. p—¢q

B. D —~ (¢

rp—4q

3HaveHHa opMynm Norikn BUCNOBNEHb ¢ — P /A g ANs |p| = |q| = 1 popisHioe
a. 0

0. 1

B. 2019

r. iHWa BignoBiab

dopmyna p V p Norikv BUCNOBIEHb €

a. TaBTOIOri€lo
6. cynepeuHicTIo
B. BWKOHYBaHOM



r. NnpobnemHo

289. dopmyna p A 0 norikv BUCNOBREHL piBHOCUMbHA hOpMyi

o7mow
_\'ao

- P
290. Onepaduis "ekBiBaneHuis" No3Ha4aeTbCS Yepes

Vv

oo

VAN
. =
-

291. ®dopmyna p A 1 norikv BUCNOBREHb piBHOCUMbHA hOpMyi

7o oW

292. JloriyHnm Hacnigkom 3 hopmynu p €

" w oo
o3 Rl
>
=]

—_

293. MoniHomom »KerankiHa coopmyrim p D p €

a. 0
6. 1

B. P
rpdgq

294. dopmynap O pe
a. TasTOnorieto
6. cynepevHicTIo
B. BWKOHYBaHOO
I. HEWTparbHOIo

295. Onepauiga "ams'toHKuig" no3Ha4YaeTbCcsa Yepes

a. Vv
6. A
B. <>
r —

296. lMoniHomom XKerankiHa popmynm p V q €

a.pdl



297.

298.

299.

300.

301.

302.

303.

6. p®gd1
B.pgOpDgq
Lpodgq

Onepauia "imnnikadia" nosHavyaeTbca vYepes

a. Vv
6. A
B. &>
L —

dopmyna p V P NOrikn BUCNOBMNEHb €

a. TasTornorieto
6. cynepeyHicTIo
B. HENTpasbHO
r. NpobrnemMHoto

TNoriyHnm Hacnigkom 3 dhopmynu p V p e

0o O o
— o 3

MoniHomom XKerankiHa coopmynmp A p €

a. p
6. pP1
B. 1

rp®dgq
Aka 3 popmyn € JHD?

a.pANqVpPpAgq

6. pVag)AN(PVQ)
B. p—>q

rp<q

Onepalisa "KoH'FoHKLIA™ No3Ha4YaeTbes Yepes
a. Vv

6. A

B. <7
r. —

®opmyna p V 1 noriku BUCNOBNeHb piBHOCUIbHA hOpMY

07w o



304.

305.

306.

307.

308.

309.

310.

311.

Aka 3 dpopmyn € KHD?

a. pANqVpAgq

6. (pVag)A(PVa)

B. P — (¢

rp<q
Aka 3 dhopmyn € noniHomom XKerankiHa?
apdgdl
6. pVq
B.DPp—(¢q
rp<gq

fka onepadis Mae BULLMIA NPIOPUTET, HixX V ?

A

S

N
<~
>

—

®opmyna p V 0 noriku BUCNOBNeHb piBHOCUIbHA OPMY

- P

7w o
—"ﬁo

Bynesux dyHKLUi Bif TPOX 3MiHHMX €

a. 1
6. 23
. 28
r. 6eanivy

Aka 3 HacTynHuX dyHkuin Hanexuts T \ Tj?

a. 0
6. pVgq
B. pAgq
rp—gq
[OsoicToto oo yHKUii p V g €

a. pAq
6. pDq
B. D> (q
rp—gq

[NoniHomiB >KerankiHa Big ABOX 3MiHHUX €

a. 1
6. 4



B. 16
r. 6esniv

312. Cycignim go Habopy (0, 1, 1, 0) € Habip
a. (0,0,0,0)
6. (0,0,1,0)
8. (1,1,1,1)
r. (1,0,0,1)

313. Aka 3 HacTynHUx 6yneBmx OYHKLIA HE € MOHOTOHHO?

a. pAq
6. pVgq
B. P

Lpodgq

314. Ska 3 HacTynHux Bynesmx yHKLIN HanexuTb knacy 1{?

N R
A I SRSy
<
=3l

315. Ska 3 HacTynHux Bynesmx YHKLIN HanexuTb knacy 177

316. JiHinHo dyHKLUi€eto €:

a.p

6. pVq
B. p— (¢
rq—p

317. OH® dopmynnu p — q €

a. pVyq
6. pAgq
B.q —D
rpAGQVPpAQ

318. Ckinbku pi3HUX 3HaYeHb Moxe npunmaTtun bynesa pyHKUIA?

a. 0
6. 1
B. 2
r. 6e3niy

319. Ckinbku icHye pisHnx JOH® 6ynesoi dyHKUiT f(p, q) =p—>qAD



320. dDyHKUiIOHANBHO NOBHOK CiM'elo ByneBux yHKLUiN €

a. {/\7_'}
6. {A,V}
B. {A}

r {A,V, —}
321. CamMoaBOiCTO € PYHKLs

a.p
6. pDgq
B. P4 (q
LpVvgqg

322. MpotunexHum go Habopy (0, 1,1, 0) € Habip

a. (0,0,0,0)
6. (0,0,1,0)
5. (0,1,1,1)
r. (1,0,0,1)

323. CkKinbku icHye TaBTOMOriN, AKi HE € BUKOHYBaHMMM hopMyriamMu fnorikn BUCNOBMNEHb?

a. 0
6. 1
B. 2
r. 6esniy

324. Ak HasuBaTb 3a4a4y Npo BidLLYKaHHS eKCTpeMyMY LiNboBOI OYHKLIi Ha 3agaHi 4onycTuMmin
obnacti?

a. onTumarnbHa 3agada
0. onTuMmi3auiriHa 3agada
B. ONTMMICTMYHA 3aga4a
r. iHWa BignoBiab

325. Ak HasmBawTb eneMeHT D B MaTemMaTu4Hii Mogeni onTuMisauinHoi 3agadi

L(zy, 22, ..., x,) — max, (z1,Z2,...,T,) € D?
a. Hanpsam onTumisadii
6. uinboBa yHKLis
B. AONycCTUMa MHOXMHA
r. iHWa BignoBiab

326. Ak HasmBalTb eneMeHT L B MaTemMaTu4Hiii Mogeni onTuMisauinHoi 3agadi

L(zy, 22, ..., x,) — max, (z1,Z2,...,o,) € D?
a. Hanpsam onTumisauii
6. uinboBa yHKLis



B. AOMNyCTUMa MHOXWHA
I. iHWa BianoBiab

327. LWo 3 HacTynHoro He € 0O4HMM 3 eTaniB onepauiinHoOro AOCniaKeHHA?

a. 3MiCTOBHa MOCTaHOBKa 3afgadi i nobyagoBa koHLenTyanbHOi mogeni
6. dpopmanisauisa 3agadi i nobygosa MatemMaTu4HOI mogeni

B. MepeBipKa afeKBaTHOCTI i KoperyBaHHa mogeni

I. iHWa BianoBiab

328. BkaxiTb hopmy 3anucy 3agadi NiHinHOro nporpamyBaHHA

n n . -
L(z1,....,z,) = Y, cjz; > max, Y a;z;=0b (i=1m), z; >0(j=1,n).
Jj=1 J=1
a. cTaHgapTHa
©. ocHoBHa
B. KaHOHIYHa

r. iHwWa Bignosiab

329. BkaxiTb chopmy 3anmcy 3agadi NiHinHOro nporpamyBaHHSA

n n
L(CEl, ,xn) = Z CjT; — max, ; + Z Qi T; = bi, bz >0 (7, = 1,m), T >0 (] =
j=1 j=m+1
1,n).
a. KaHOHiYHa
6. Maike KaHOHIYHaA
B. MNceBOOKaHOHIYHA
r.

iHWa BignoBigb

330. Axkmm 3 HacTynHUX cnocobiB MOXHa NPUBECTU CTaHAAPTHY 3aAady NiHIMHOro NporpaMyBaHHS 40
OCHOBHOI chopmMin?

a. BBeAeHHsM 6anaHCHUX 3MiHHUX
6. BBEAEHHAM LUTYYHUX 3MiHHUX
B. BBEAEHHSIM 6a3MCHNX 3MiHHMX
r. iHWa BignoBiab

331. Hexan X = {1, z3..., T} - ckiHueHHa nigMHOXMHa esknigosoro npoctopy R™. Kotpa 3
HACTYMHNX TOYOK € ONYKMOK KOMBIHALIIEID TOUOK L1, L2, ...\ Tj?

k
a. x =)y, oz, o €R

i=1
k
6. x =) a;x, >0, a1 +o+...+og =1
i=1
k
B. & =), ;Tj, @; >0
i=1
k
LT=), ait, o +ayt..+ap=1
i=1

332. Hexan X = {:1:1, To..., xk} - CKiHYeHHa MigMHOXUHa esknigosoro npoctopy R”™. BkaxiTb
k
NO3HaYeHHs1 CYKyNHOCTiI TOUOK BUTNAQY & = Z a;x;, aescia; > 0
i=1



ia1+a2—|—...—i—ak:1.

a. linX

6. aff X

B. conv.X

r. iHWa BignoBiab

333. MHoxuHa M, koTpa pa3oM 3 OOBiNbHUMM ABOMa CBOIMM TOYKaMU X1, Lo (331 7& 1:2) MICTUTb
BIfPI3OK (X1, T3], WO iX 3'€QHYE, HA3NBAETLCS ...

a. HenepepBHOK
0. 3B'A3HOI0
B. OMyKII0t0
r. iHWa BignoBiab

334. KoTpa 3 HaCTynHUX MHOXMH Ha NIIOLWMHI € ONYKIOK?

a. Komno
0. Kinbue

B. Kpyr
r. iHWa BignoBiab

335. KoTpa 3 HacTynHUX MHOXWH Yy MPOCTOPI He € OMYKMo?

a. nisnpocrTip

6. cdepa

B. Kynsi

r. iHWa BignoBiab

336. Yu MOoxxHa OCcHO8HY 3apady MiHINHOro NporpamMyBaHHS 3 72 HEBIAOMUMMU i 111 NiHINHO He3aneXHmu
0OMEXEHHAMM-PIBHOCTAMM pO3B'A3aTh rpadpiyHumMm MeTogom?

a. TaK
6. Hi

B. Tak, 3a ymoBu, wom —n < 3
r. Tak, 3a ymoBu, won —m < 3

337. KoTpwuin 3 HaCTynHUX BEKTOPIB € NNaHoOM 3agadi NiHinHOro nporpamyBaHHSA

L(z) = z1 + ©3 — max, x1 + 2z5 < 6, 221 + 22 < 6, 1 > 0, 2 > 0?

a. = (4,-2)
6. z = (1,4)
B. x = (2,1)

r. iHWa BianoBiab
338. KoTpwuin 3 HaCTynHUX BEKTOPIB He € NIiaHOM 3aadi NiHIMHOro NporpaMyBaHHS

L(z) = z1 + ®3 — min, @1 + 2z5 < 6, 221 + 22 < 6, 1 > 0, 22 > 0?

a. ¢ =(2,2)
6. z =(—1,0)
B. z = (0,0)
r. iHWa BignoBiab



339. Aka ymoBa € HeobxigHO | 4OCTATHBLOK 4118 TOro, Wob Todka & Oyna BepLUMHOK MHOrOrpaHHuKa
PO3B'A3KiB OCHOBHOI 3a4avi NiHINHOro nporpaMmyBaHHA?

a. TovKa T € nnaHoM uiei 3agavi
6. To4YKa T € ONOPHUM NNaHOM Uiei 3agaui
B. TOYKa T € ONTMManNbHUM NNaHOM Liel 3agadi

bl

iHWa BignoBigb
340. Akoo He MOxe ByTU MHOXMHA NNaHiB 3agadi NiHINHOro NporpamyBaHHA?

a. OnykKrow

6. Heonykmnow

B. HeoOMeXeHow
r. iHWa BignoBiab

341. AkniA ONOPHUI NNaH OCHOBHOI 3aAavi NiHIMHOIO NporpaMyBaHHs 3 771 MiHIMHO HEe3aNEXHUMM
0OMEXEHHSIMUN-PIBHOCTSIMU | 7 3MIHHUMUW Ha3MBaloTb BUPOAXKEHNM?

nnaH, SKu1 MiICTUTb T AoAaTHNX KOOpANHAT

a

6. nnaH, AKMN MICTUTb MEHLLIe, HiX 177 oAaTHUX KoopauHaT
B. MnaH, SKUA MICTUTb MEHLLIE, HXK 73 OAATHUX KOOpAMHAT
r.

iHWIa BiANoBiab
342. fka 3aranbHa iges npamMoro CUMNIIeKc-MeToay po3B'si3yBaHHA 3a4ad MiHIMHOrO NporpamMyBaHHA?

a. nepenbavae Taki NepeTBOPEHHS Had ONOPHMMM NNaHaMKn 3agadi, Ski 403BONNATh, 30epiratoym
YMOBW OOMNYCTUMOCTIi, [OCAITM YMOB ONTUMaribHOCTI

6. nepenbavae Taki NepeTBOPEHHSA Haa NceBaonaHaMm 3adadi, siki 403BONsATh, 3bepiratoyn
YMOBW ONTMManbHOCTi, JOCAITU YMOB AOMYCTUMOCTI

B. nepenbayvae nobyaoBy oNTMManbLHOro niaHy NpsMoil 3agadvi Ha OCHOBI OMOPHUX MaHIB
[BOICTOI 3apavi

r. iHWa BignoBiab

343. Aka 3aranbHa iges ABOICTOr0 CMMMIEKC-METOAY PO3B'A3YBaHHSA 3a4ady NiHIMHOrO NporpamMyBaHHS?

a. nepegbavae Taki NepeTBOPEHHS Ha4 ONOPHMMM NaHaMKn 3agadi, siki 403BONATh, 36epiratoym
YMOBW OMNYCTUMOCTI, OCAITM YMOB ONTUMarbHOCTI

6. nepenbavae Taki NepeTBOPEHHA HaA NceBaonaHamm 3agadi, siki 403BoNATh, 3bepiratoyn
YMOBW ONTMManbHOCTi, JOCAITU YMOB AOMYCTUMOCTI

B. nepenbavae nepexig Big OAHOro ONOPHOro NriaHy 3agadi 4o iHLWOro, Kpaworo 3a nonepegHin

r. iHWa BignoBiab

344. [ns siKkoro knacy 3agad niHinHoro nporpamyBaHHs AOLUiNbHO 3aCTOCOBYBaTU KOMGIHOBaHWUN
(y3aranbHeHuWIn) cumMnnekc-meToa?

a. ANd KaHOHIYHUX 3adad NiHINHOro NporpamMmyBaHHSA

6. Onsa make KaHOHIYHUX 3a4ad NiHIMHOro NporpaMyBaHHA
B. AN NCeBAOKAHOHIYHMX 3a4ad NiHINHOrO NporpamMyBaHHs
r. iHWa BignoBiab

345. [Ins akoro knacy 3agadv niHinHoro NporpamyBaHHS AOLiNbHO 3aCTOCOBYBaTK ABOICTMIA CUMMIIEKC-
meTton?



a. ANg KaHOHIYHMX 3adad NiHINHOro NporpamyBaHHS

6. Ona Make KaHOHIYHMX 3a4ad NiHIMHOro NporpaMyBaHHSA
B. ANs NCeBOOKAHOHIYHUX 3a4ady NiHIMHOro NporpamMyBaHHS
I. iHWa BianoBiab

346. MpsaAmi oBMeXeHHs1 AKOro TUMy crif HaknNacTu Ha 3MiHHI Y; (z =1, 3) 3apavi

L(y1,y2,y3) = —2y1 + 6y2 +y3 — min, —4y; +2ys —y3 > 2, y1 + 3y2 — 3y3 > —1,
wo6 BoHa cTana ABOICTO A0 3adadi NMiHINHOro NporpamMyBaHHS
L(xy, ) = 221 — 2 — max, —4xy + 23 < —2, 221 + 329 =6, —x1 — 322 > 1, 1,29 >
0?

ay120,%2>0,y3 >0

6. y1 <0,y >0

B. y1 >0, y3 <0

r. iHWa BianoBiab

347. lNMpsami oOMexXeHHs SKOro TUMy Chig HaKnacTu Ha 3MiHHI Y; (z =1, 3) 3apavi

L(y1,Y2,y3) = —2y1 + 6y2 + y3 — max, —4y; +2y2 —y3 < 2, y1 +3y2 — 3y3 < —1,
o6 BOHa cTana ABOICTO A0 3a4adi NiHiMHOro NporpamyBaHHS
L(zy,x2) = 221 — x3 — min, —4xy + 23 < =2, 221 + 322 =6, —x1 — 322 > 1, 27,22 >
0?
a. ’!/120, y2207 y320
6. y1>20,92=0,y3 <0
B. Y1 S 0, Y3 Z 0
r. iHWa BignoBiab

348. Lo moxHa ckasaTu Npo 3agadi NiHIMHOMo NporpaMyBaHHS

L(z) = cx™ — max, Az" <b, z > 0,
Ta
L(y) = yb — min, yA > c, y > 0?
a. BOHW YTBOPKOKOTb CUMETPUYHY Mapy B3AaEMHO ABOICTUX 3afay
6. BOHW yTBOPIOIOTb HECUMETPUYHY Napy B3aEMHO ABOICTMX 3agau
B. BOHW He yTBOPIOKOTb Napy B3aEMHO ABOICTUX 3agad
r. iHwWa Bignosiab

349. Ak cniBBiAHOCATBCA MidXXK CODOIO KIlacu MamKe KaHOHIYHUX | NCeBAOKAHOHIYHMX 3a4a4 NiHINHOro
nporpamyBaHHs?

a. KOXXHa Mamxke KaHOHIYHa 3ajada NiHiInHOro nporpamyBaHHs € NCeBAOKAHOHIYHOMD, ane He
HaBMaku

0. KOXHa nceBAoOKaHOHIYHA 3agada NiHINHOro NpPorpamyBaHHA € MaXe KaHOHIYHOD, ane He
HaBMaku

B. KOXHa Mawxe KaHOHIYHa 3afada MiHiMHOro nporpamMmyBaHHA He € NCeBOKaHOHIYHO | HaBnaku
I. iHWa BianoBiab

350. KoTpa 3 HacTynHux ymoB O3Ha4ae, Lo Npono3unuis ToBapy 30iraeTbCs 3 NONUTOM Ha ToBap?

a. yMoBa ONTUMasnbHOCTI
6. ymoBa banaHcy



B. YMOBa MOTEHLianbHOCTI
I. iHWa BianoBiab

351. KoTpwuit i3 MeToiB pO3B'A3yBaHHA TPAHCMOPTHOI 3aadi He HanexXxuTb 40 rpyny MeToais, AKi
I'PYHTYIOTbCS HA CMMMMEKC-anropuTmi?

a. MeTof noTeHuianis
6. po3anoginsynin metog
B. YropCbKui MeTtop
r. iHWa BignoBiab

352. KoTpwui i3 MeToaiB po3B'a3yBaHHS TPAHCMOPTHOT 3a4adi He HanexuTb 40 rpynyu MeToais, sKi
I'PYHTYIOTBCA Ha anropmTMi NOCNILOBHOIO CKOPOYEHHA HEB'A30K?

a. MeToA noTeHuianis
6. yropcbkui MeToq

B. MeToq AndepeHLiHNX PeHT
I. iHWa BianoBidb

353. Akuii 3 HaBeaeHNX METOAIB He € MeTOA0M NOOYA0BM NOYATKOBOrO OMOPHOIO NnaHy 36anaHcoBaHOl
TpaHCNOPTHOI 3aJadi 3a KpUTepiem BapTOCTi?

a. MeTog HaMmipiB i peanisauin
6. meTog anpokcumauii Paccena
B. METOf noTeHujianis
r. iHWa BignoBiab

354. Akui 3 HaBegeHMx meToAdiB NOOyAOBM NOYATKOBOIO ONOPHOIO MNnaHy 36anaHcoBaHO! TPaHCNOPTHOT
3adaui 3a KpUTepieM BapTOCTi HANEXWTb 4O rPynu NpsiMmMx MeToaiB?

a. Metopg anpokcumadii dorens

6. meTog anpokcumauii Paccena

B. MeTop ycepeaHeHux koediuieHTiB Jlebenesa
I. MeTon HaNMeHLIOT BapTOCTi

355. Aknii 3 HaBegeHWX MeToAiB NOGYAOBM NOYATKOBOIO ONOPHOrO MnaHy 36anaHcoBaHOi TPAHCMOPTHOI
3apavi 3a KpuTepieM BapTOCTi HANEXWTb 40 rPYyNn HEMNPSIMUX MeToAIB?

a. MeTof niBHIYHO-3axigHOroO KyTa
6. MeToq HaMMEeHLLOT BapTOCTi

B. METOZ NOoABINHOIT NnepeBaru

r. MeTopg anpokcumadii ®orens

356. Ha akomy eTani po3B'a3yBaHHA TPAHCNOPTHOI 3aAadi Henpsami MeToan nobyaoBm NO4YaTKOBOro
OMOPHOrO NJlaHy MakTb NepeBary Hag NPAMUMn?

a. Ha ertani nobyaoBM NOYaATKOBOIO OMOPHOIO NnaHy
6. Ha eTani NnobyaoBM ONTMMArbLHOIO MiaHy

B. Ha oOmaBOXx eTanax
I. Ha XoAHOMY 3 eTanis

357. [o sikoro knacy 3agad MateMaTtMyYHOro NporpamMyBaHHS HaNeXuTb TPaHCMOPTHa 3adada 3a
Kputepiem yacy?

a. 3agadva niHinHoro NnporpamyBaHHS



6. 3agaya AMCKPETHOro NporpamMyBaHHS
B. 3agaya gpo6oBO-MiHINHOIO NporpamyBaHHs
r. iHWa BignoBiab

358. BkaxiTb HAMLIMpLIKIA KNac 3agad, a4ns 9KkMx 3aCTOCOBHU NEPLUNA anroputm MeToay I‘omopi?

a. Krac 4YacTKOBO LifIOMMCIOBMX 3a4ad NiHIMHOrO NporpamMmyBaHHSA

6. Kfac MOBHICTIO LiNOYMCIOBUX 3a4ad NiHIMHOro NporpamyBaHHSA

B. Krac NOBHICTIO Lino4ncrnoBumx 3agay fiHinHOro nporpaMyBaHHs, 3anncaHux y nCeBAOKaHOHIYHIN
dopmi 3 Uinouncnosmmmn koedilieHTaMn cuctemm obMexeHb

I. iHWa BianoBiab

359. BkaxiTb HaLLMPLUWIA KNac 3aAaq, Ana SKUX 3aCTOCOBHUIA Apyrvii anroputm metozy I oMopi?

a. Krac MOBHICTIO LifIOMUCIIOBMX 3a4ad NiHIMHOro NporpamyBaHHS
6. Knac uino4McnoBux 3agad NiHikHOro NpPorpaMyBaHHs

B. Knac OUCKPETHWX 3a4ad NiHiMHOro nporpamMyBaHHS
I. iHWa BianoBidb

360. BkaxiTb HalLLMPLUWIA KNac 3aAaY, AnNa SKUX 3aCTOCOBHUIA TPETii anroputm metozay ['oMopi?

a. Krac YacTKOBO LifIOMMCIOBMX 3a4ad NiHIMHOrO NporpamMmyBaHHS

6. Knac NOBHICTHIO LiNOYMCNoBMX 3agay MiHIMHOro NporpamyBaHHS

B. Krac MOBHICTIO Ljiflo4MCoBMX 3a4ay MiHiINHOMro NporpaMyBaHHs, 3anncaHnx y NCeBAOKAHOHIYHIN
dopmi 3 LinouncrnosmMmin koedilieHTaMn cucTeMm 0OMeXeHb

r. iHWa BignoBiab

361. BkaxiTb HAMLWIMpPLIUIA KNac 3agad, 4 SKMx 3acCTOCOBHU anropuTMm metoay [anstoHa-lineseniHa?

a. Krac 4yacCTKOBO LifIOMMCIOBMX 3a4ad NiHINHOrO NporpamMyBaHHSA
6. KIfac MOBHICTIO LiNOYMCIOBUX 3a4ad NiHIMHOro NporpamyBaHHSA
B. Krac OUCKPETHMX 3aay MiHiInHOro nporpaMmyBaHHs
r. iHWa BignoBiab

362. BkaxiTb TUM TOYKM EKCTpeMyMy T* onTumisauinHoi 3agadi f(a:) — extr, € X C R", skwo
ichye e-okin O, (z*) = {z € R": |z — z*| < &} Toukn z* Takmi, wo f(z*) > f(x) ans ecix x €
X NO(z*).

a. Touyka rmobansHOro MakcumMymy
6. TO4YKa NOKaNbHOrO MiHIMyMYy

B. He € TOUKOI eKCTpeEMYyMY
r. iHWa BignoBiab

363. BKaxiTb TUM TOYKM EKCTPEMyMY T* onTuMmi3auinHoi 3aaadi f(a:) — extr, £ € X C R", skwo
f(z*) < f(z) anascixz < *i f(z*) > f(z) anascix z > x*.

a. To4yka rnobanbHOro MakCumymy
6. Touka rnobanbHOro MiHIMymy

B. HE € TOYKOI eKCTPEMyMyY
I. iHWa BianoBiab

364. BKaxiTb TUM TOYKM EKCTPEMyMyY T* onTuMmi3auinHoi 3aaadi f(a:) — extr, £ € X C R", skwo
ichye e-okin O (z*) = {x € R": |z — x*| < &} Touku =* Takuin, wo f(z*) < f(x) ansecix x €



X NO(z).

a. Touka rnobanbHOro MiHimymy
6. Touka NoKanbHOro MiHiMyMy

B. HE € TOYKOK EKCTPEMYMY
r. iHWa BianoBiab

365. Ske cniesigHoWeHHs Mix MHoxuHamu Mapeto P (D) i Cneitepa S (D) GaratokputepiiiHoi 3apavi
NPUAHATTS pilleHb

f(z) = (fi(z), fo(), ..., frm(x)) — _max , fi: D =R (k=1,m).
P(D) C S(D) C
S(D) C P(D) C
. P(D)NS(D) =

iHLWa BianoBiab

D
D
D
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366. OnopHUM NONOXEHHAM FiHiT PiBHA LinboBOI OYHKLiT 3a4adyi NiHIMHOro NporpamyBaHHA Ha3nMBalTb
Take i NOMNOXEHHS, NPU SKOMY ...

a. Ninia piBHA Mae BinbLu HiXXK OOHY CrMiNbHY TOYKY 3 MHOXWUHOO MNaHiB, WO 3HAaXOAUTLCS N0 OAWNH
OiKk Big NiHii piBHSA

0. niHia piBHA Mae xo4a 6 ogHy ChiNbHY TOYKY 3 MHOXMHOK MIIAHIB, WO 3HAaX0AUTLCS N0 OAUH Bik
Bifl NiHIT piBHSA

B. MiHiA piBHA Mae xo4a 6 0HY CMiNbHY TOYKY 3 MHOXMHOK MMaHiB, WO 3HaxoanTbCcsA No obuasa
©okM Big NiHii piBHA

r. iHWa BianoBiab

367. Mnan z = (z1, X2, ..., T, ) 3aAadi NHINHOrO NPOrpPaMyBaHHst

n n
L(z) = Y cjzj »extr, > ajzj=0b (i=1m), z; >0(j=1,n)
j=1 j=1

Ha3WBaKTb OMOPHMM MNAHOM, AKLLO BEKTOPU a; = (alj, A2y ney amj), AKi BignosigaoTb AogaTHUM
KOMMOHEHTaM & NfaHy T yTBOPIOTH ...

a. NiHINHO 3anexHy cucTemy BEKTOpIB

6. NiHINHO He3anexHy cucTeMy BEKTOpIB

B. HEriHINHO 3anexHy CUCTEMY BEKTOPIB

I. iHWa BianoBigb

368. Irpu 3 npMpoaoto € 3agavyamMum NPUNHATTS pilleHb B YMOBaX ...

a. AeTepMiHOBaHOCTI

6. KOHNIKTY

B. pn3uKKy abo NOBHOI HEBM3HAYEHOCTI
r. iHWa BianoBigb

369. Knacudikyrte 3agadi NpUMHATTA pilleHb B yMOBax KOHMMIKTY (irpu) 3a KinbKiCTIO cTpaTerin.

a. napHi i MHOXWHHI

0. CKiHYEHHi i HECKIHYEHHI
B. MapanernbHi i NOCNigoBHi
I. OOHOKPOKOBI i NO3NL,iNHI



370. KnacudikynTe 3agadi npMnHATTA pilleHb B yMOBax KOHMpMIKTY (irpn) 3a xapakrepom Bubopy
cTparTerin.

a. napHi i MHOXWHHI

6. CKiHYEHHi i HECKIHYEHHI
B. MaparneribHi i NocniaoBHi
I. OOHOKPOKOBI i MO3NLiNHI

371. Knacudpikyrte 3agadi NpUAHATTA pilleHb B yMOBaxX KOHAMIKTY (irpm) 3a KinbKiCTiO rpaBLiB.

a. CKIHYEeHHI i HECKIHYEeHHI
©. mapanenbHi i NocnigoBHi
B. OOHOKPOKOBI i NO3NLiNHI
r. iHWa BignoBiab

372. 3a k1M 3 HaCTYMHUX KPUTEPIiB HE iCHYE NMOCTAaHOBOK TPaHCMOPTHOI 3aaadi?

a. 3a KpuTepiem BapToCTi

0. 3a kpuTepiem yacy

B. 3a KpUTEPIEM OOBXUHN MapLUPYTIB
r. iHWa BignoBiab

373. Ak cniBBigHOCATHCS MiXK COBOIO KIacy OCHOBHMX | KAHOHIYHMX 3a4ad NiHIMHOIO NporpaMyBaHHA?

a. KOXKHa OCHOBHa 3ajadva NiHINHOIo NporpamyBaHHs € KAHOHIYHOL, ane He HaBnaku
0. KOXHa KaHOHi4YHa 3afaya NiHINHOro NporpamMmyBaHHSA € OCHOBHOO, ane He HaBnaku
B. KOXXHa OCHOBHa 3afadva MiHiMHOro nporpamyBaHHs HE € KaHOHIYHO | HaBMakn

r. iHWa BignoBiab

374. Ak cniBBigHOCATLCA MiXk CODOI KNacu LiNOYNCIIOBUX | ANCKPETHMX 3adad MiHInHOro
nporpamyBaHHs?

a. KOXHa ujinoyncrnosa 3agada niHiHOro NporpamyBaHHA € QUCKPETHOLO, ane He HaBnaku
0. KOXHa OuUCKpeTHa 3agdada NiHiNHOro NporpamyBaHHS € LiNoYMCnoBoLo, arne He HaBnaku
B. KOXHa Lino4Mcnosa 3agada NiHinHOro nporpamyBaHHSA He € OUCKPETHOL i HaBMaku

r. iHWa BianoBiab

375. BubepiTb 03HaYeHHs KyTOBOT TOYKM X ONyKrioi MHOXMHN M .

az=ar+ (1l —a)ze,pe0 < a<l, g #xy, x1,80 € M
6. ¢ #ar)+ (1 —a)ze,pe 0 < a <1, 1y # xy, 1,20 € M
B.zFax;+ (1 —a)ry,0e0<a<l z,z0 € M

r. iHWa BignoBiab

376. KoTpa 3 HaCTynHUX TOYOK He € KyTOBOH TOYKOK OMYKS10i MHOXWHMU

M={(z,y) €eR? : z+y <2, >0, y>0}

a. (2,0)
6. (0,0)
B. (1,1)
r. (0,2)

377. BkaxiTb TMN 3agadi NiHiMHOro nporpamyBaHHs



L(z1,z3,23) = —x1 + 222 — 3z3 — min, 2z; — 22+ 23 =5, o1 + 22 — 223 =4, ; >
0, j €{1,2,3}, z; € Z.
a. NOBHICTIO Lifoymcrnosa
©. yacTKoBO Ljino4yncnosa
B. GiHapHa
r. iHWa BignoBiab

378. koo 3 HaCcTynHMX BNACTUBOCTEN BONOAIE 3ag4ava MiHiMHOro nporpaMmyBaHHSA?

a. MHOXWHa nnaHiB 3afavi NiHINHOro NporpaMyBaHHs € OMYKIo0

6. MHOXMHa nnaHiB 3agadi NiHiINHOro NporpamMmyBaHHs € OOMEXEHO
B. MHOXWHa NnaHiB 3agadi NiHiMHOro NporpamMmyBaHHs € OUCKPETHOIO
r. iHWa BignoBiab

379. Yu moxe 3agaya ApoOOBO-NiHIMHOIO NporpaMyBaHHA MaTu ABa i nviwe ABa onTMMarbHi pO3B'A3Kn?

a. Tak

0. Hi

B. TakK, Nnvile 3a yMOBU, IO Lie 3aJa4a Ha NIoLMHI
r. iHWa BignoBiab

380. Yu moxe uinovmcnosa 3agaya NiHINHOrO NporpaMyBaHHA MaTu ABa i e ABa onTuMarbHi
pO3B'A3Kn?

a. TaK

0. Hi

B. Tak, Nimule 3a yMOBW, LLO Lie 3a4ada Ha MioLWmHI
r. iHWa BianoBiab

381. Y gocnimxeHHi onepauin TepMiH onepawia o3Hadae ...

a. CcuUCTeMmy KepoBaHUX Ai, NOEgHAHUX CMiNbHUM 3a4yMOM i CIPSAMOBAHNX Ha OOCSATHEHHS NEBHOI
MEeTU

0. cucTemy HekepoBaHMX Aiv ANA OCATHEHHSA BMNAOKOBOI METH

B. OAVH 3 eTaniB po3B'dA3yBaHHA ONTUMI3aLinHOT 3aaavi

r. iHWa BignoBiab

382. Aka 3 HaCTyNHMX MHOXMH € MHOXXWHOO MNaHiB Lifio4nMcnoBoi 3agadi NiHinHOro nporpamMmyBaHHS

L(ﬂfl,.’L‘g) = 1 + T2 — max, 2$1+$2 237 ngl < 27 0§x2 < 37 I1, T2 € Z.

a. D = {(2,0),(1,1),(2,1),(1,2),(2,2), (0,3),(1,3), (3,3)}
6. D = {(0,0),(1,0),(0,1), (1,1), (0,2), (0,3)}

. D ={(0,3),(1,0),(1,1),(1,2),(2,0),(2,1),(2,2),(2,3)}
iHLWa BianoBiab

383. KoTpa 3 HacTynHUX TOYOK € KyTOBOK TOYKOK OMYKMNOT MHOXWUHU

M = {(z,y) €R® : 22+3y <6, >0, y >0}

a. (1,1)
6. (2,0)
8. (0,0)

. iHWa BignoBiagb



384.

385.

386.

387.

388.

389.

390.

391.

Akoto He Moxe ByTU MHOXMHA NNaHiB 3agadvi UCKPETHOro NPorpamyBaHHA?

a. OnykKrow

6. Heonykrow

B. HEOOMEXeHOo
r. iHWa BianoBiab

(C++) BkaxiTb noMmunky y Bupasi if (al=5); x=8; else x=12;

a. nicns yMOBW HE CTaBUTbLCA Kparka 3 KOMOK

6. nopiBHioBaTK a Ta 5 Tpeba 3a gonomMorow oneparopa <>, a He !=
B. nepen x=7 Tpeba gonucatu cnoso then

r. nicna x=7 Tpeba 3abpaTu Kpanky 3 KOMOH

(C++) Axum Byge pesynbrat BUKOHaHHs onepatopa if (2!1=5) cout << " YES " else cout <<" NOT "

a. BuBegeTtbesa cnoso YES

0. BuBenetbcsi cnoso NOT

B. KOMMINATOP BMAACTb NOMUIIKY B YMOBI

I. onepaTtop He BUKOHAETbLCSH XXOOHOro pasy

(C++) Axe kntovoBe crioBo 3agae onepaTtop 6aratoBapiaHTHOro Bubopy?

a. switch
o. if

B. case
r. choose

(C++) B sxomy 3 umkniB To4Ho BigdyaeTbcsa xova 6 ogHa itepauia?

. do {x++;} while (x<10);

while (x<10) {x++;}

. for (x=0;x<10;x++) {cout >> x;}
if (x<10) {x++:} {x-;}

0w oo

(C++) BkaxiTb HenpaBunbHe BUKOPUCTaAHHA LnKkny for:

a. for (a=0,a<10,a++) {... }

6. for (i=0;i<10;i=i+0.01){ ... }
B. for (;i<10;i++) { ... }

r. for (i=0,j=2;i<10;i++,j-) { ... }

(C++) BkaxiTb HECKIHYEHHWI LK.

a. while (1) { cout << " Hello! "}
6. while (11) { cout << " Hello! " }
B. do { cout <<" Hello! " } while (12<3);
r. { cout <<" Hello!" } while (!1)

(C++) Axum Byge pesynbrat BUKoHaHHs umkny for (i=0;i<2;) { cout <<i; }

a. Byae HeckiH4yeHHO BnBoguTUcs Yncro 0

6. Oyay HeckiHueHHO BuBoamTmcA yucna 0 Ta 1
B. BuBeOeTbca Tinbky Ymncrno 0

I. LUWKIT HE BUKOHAETbLCS XXOOHOro pasy



392.

393.

394.

395.

396.

397.

398.

399.

(C++) Axum Byge pesynbrat BUKoOHaHHS umkny for (i=0;i<2;i++) { cout <<i; }

a. BuBegyTbcd Yncna 0 ta 1

6. Oyay HeckiHueHHO BuBoaMTMCA Yncna 0 Ta 1
B. Byae HeckiH4eHHO BMBOAMTMCS Ymncno 0

I. UMK HE BUKOHAETbLCS XKOOHOro pasy

(C++) Axum Byge pesynbrat BUKoHaHHs umkny for (i=3;;i++) { cout <<i; }

a. ByayTb HECKIHYEHHO BMBOOAUTUCA HATypanbHi YMcna
6. Byae HeckiH4eHHO BMBOAUTUCA YMCho 1

B. BMBEOETbLCA TiflbKN pas uncno 1
I. LMKN HE BUKOHAETBLCH XXOOQHOrO pasy

(C++) Axum Byge pesynbrat BUKOHaHHS umkny for (i=0;i>2;i++) { cout <<i; }

a. LMK HE BUKOHAETbCH XXOOHOro pasy

6. Oyay HeckiHueHHO BuBoamTMCA Yucna 0 Ta 1
B. Byae HeckiH4eHHO BMBOAMTMCS Ymncno 0

I. BUBeOEeTbCA Tinbku Yncrno 0

(C++) Axnin enemeHT He € HeOBXiAHMM O1151 KOPEKTHOI pOBOTU 4OBINBHOMO LNKY?

a. BUBIg pe3ynbrartiB iTepadii Ha ekpaH
6. iHiuianisauia napameTpa unkny

B. 3MiHa napameTtpa uuKniy
I. YMOBa 3aBEpLUEHHS LUKy

(C++) Lmkn while (ymosa) {onepaTtopu} BUKOHYETLCS, NOKK

a. yMOBa iCTUHHa

6. ymoBa x1bHa

B. LMKIT NPOMMCaHNA HEKOPEKTHO

I. € XO4 OfMH onepartop B Tini LUKy

(C++) Lo BukoHye komaHaa break ?

a. Buxig 3 6rnoky (umkny Y nepebopy) Ha HaACTyNHy nicna 6Gnoky KoMaHay
6. Buxig 3 nporpamu

B. Mepexig Ha HaCTynHy iTepauito Lukny

I. 3YMUHKY nporpamu Ha 1 MinicekyHgy

(C++) Lo BukoHye komaHaa continue ?

a. nepexig Ha HaCTynHy iTepawito Luukny

6. NpOOOBXEHHHA BUKOHAHHA QOYHKLT

B. MPOOOBXEHHSI BUKOHaHHS nporpamu nicnsi oneparopa break

r. BuXig 3 6noky (uukny 4m nepebopy) Ha HACTYMNHY nicnsa 6rnoky KomaHay

(C++) Axum Byge pesynbrat BUKOHaHHs Lmkny while (2) cout << " HELLO "

a. Byae HeckiH4eHHO BnBoauTUCS B psaok cnoso HELLO
6. oguvH pas BuBegeTbesi cnoso HELLO
B. ABivi BuBegetbca cnoso HELLO

I. UMK HE BUKOHAETbLCS KOOHOro pasy, 00 HEKOPEKTHa yMOBa



400. (C++) Axmm byane pesynbrat BUukoHaHHA umkny while (1) { cout << " HELLO "}

a. LMK HE BUKOHAETbCH XXOOHOro pasy

6. oguH pas BuBegeTbesi cnoso HELLO

B. HEKOpEeKTHa ymoBa, Nporpama He CKOMMISETbCS

r. Oyae HeckiHYeHHO BnBoamMTUCS B paaok cnoso HELLO

401. (C++) Axmm byane pesynbrat BUKOHaHHA umkny while (2) { cout << " HELLO "}

a. Byae HeckiH4eHHO BMBOguTUCA B cTOoBMYMK crioBo HELLO
6. oguH pas BuBegeTbesi cnoso HELLO
B. ABivi BuBegetbca cnoso HELLO

I. MporpamMa CKOMISTIOETbCS, arne He BUKOHAETbCSA

402. (C++) CKinbku MakcmarnbHO efeMEHTIB MOXe MICTUTU MacuB, oronoLeHun sk int a[100];

a. 100
6. 99
B. 101
I. AOBINbHY KifbKICTb €neMeHTiB

403. (C++) BkaxiTb NpaBunbHe 3BEPHEHHA OO NEpLUOro enemeHTy macusy int a[100];

al0]
afi]
int a[0]
a(0)

"@ oo

404. (C++) BkaxiTb BipHO oromnoweHun macme 20 gincHUX yuncen.

. double B[20];
int B[21];

. double B[21];
char B[21];

0w oo

405. (C++) o BrkoHye BkasaHui oparMeHT nporpammn?
for (int i=0;i<10;i++)

{cout<<"Entera["<<i<<"]:"

cin >> A[i;

}

a. BBegeHHsa 10 enemeHTiB Macmey A

6. BuBeaeHHs 10 enemeHTiB Macuey A

B. BBefdeHHs 10 enemeHTiB Macusy A Ta ix HOmepiB
I. BMBeAeHHs 9 enemMeHTiB MacuBy A Ta ix HoOmepis

406. (C++) Lo BmkoHye pagok cout << A[10];

a. BUBOAWTb Ha eKpaH O4MHaAUSaTMI enemMeHT macusy A
0. BMBOAWTL Ha eKpaH AecATb eneMeHTiB Macusy A
B. BMBOAWTb Ha eKpaH AeCATUN eneMeHT macuy A
I. BUBOAUTb Ha €KpaH OeB'ATb enemMeHTiB Macusy A

407. (C++) Wo BmkoHye pagok cin >> A[5];



408.

409.

410.

411.

412.

413.

414.

415.

a. OuiKye BBEOEHHS LLOCTOro enemeHTa macusy A
0. ouvikye BBeLEHHSA N'ATOro enemMeHTa macmey A
B. OYiKy€E BBEOEHHS LLICTbOX eNeMeHTiB macmey A
I. OuiKye BBEEHHSA M'ATbOX eneMeHTiB Mmacmey A

(C++) BnopsigkoBaHa CyKynHiCTb OAHOTUMHMX ENEMEHTIB - Lie...

a. mMacuB

0. noTik

B. CTPYKTypa
I. knac

(C++) BkaxiTb BipHe 3agaHHs eCATOro eneMeHTa Macusy Linux ymcen numbers

a. numbers[9]=9;
6. numbers[10]=9;
B. numbers[10]=9.3;
r. int numbers[9]=9;

(C++) Axun pgianasoH ymcen 3agae dpopmyna rand()%(6)-10 ?

a. [-10; -5]
6. [5; 10]
B. [-5; 5]
r. [-6; 4]

(C++) Axkuin gianasoH yncen 3agae popmyna rand()%10 ?

a. [0; 9]
6. [0; 10]
B. [-10; 10]
r. [-5; 5]

(C++) Wo BukoHye psagok for(int i=0; i<=10; i++) cout << A[i] << endl;

a. BuBoaMTb 11 enemeHTiB MacmBy A B CTOBMNYMK
6. BMBoaMTb 10 enemeHTiB MacuBy A B CTOBMYMK
B. BMBOAMUTb 11 enemeHTiB Macusy A B psgo4voK
I. HEKOPEKTHE BMKOPUCTaHSA onepaTtopa cout

(C++) Lo BukoHye psigok for(int i=0; i<10; i++) cout << a[i] << " "

a. BuBoanTb 10 enemeHTiB MacmBy A B pagoyvok

6. BMBoaMTb 10 enemeHTiB MacuBy A B CTOBMYMK
B. BMBOAMUTb 11 enemeHTiB Macusy A B psgo4voK

r. BuBoanTb 10-un eneMeHT macusy A

(C++) BkaxiTb BipHY YMOBY NepEBIPKX, YN OECATUI eneMeHT MacuBy M He OOpiBHIOE OOaNHWML.

a. M[9] =1
6. M[10] != 1
B. M[10] <> 1
r. M[9] <> 1

(C++) BkaxiTb BipHO oronotueHuii macue 5x10 giicHux yncen.



a. double b[5][10];
6. double b[5,10];
B. double b[4][9];

r. double b(5)(10);

416. (C++) BkaxiTb BipHe 3BepHEHHSA A0 enemeHTa aoBuMipHoro 10x20 macusy M giicHmx vmcen.

a. M[9][9];

6. M[9,9];

B. double M[9][9];
r. M(10)(9);

417. (C++) Ona oronowweHHs ctatmyHoro macusy double A[N], HeobxigHo, 06...

a. N 6yno 3agaHo siKk KOHCTaHTa

6. 3HayeHHA N 6yno BBegeHo (Hanp., 3 KnasiaTypu) 4O MOMEHTY OrOMOLLIEHHS
B. N Oyno oronoweHo gk 3MiHHa Lifioro Tuny

r. N 6yno 3agaHo sk rmobanbHa 3MiHHa

418. (C++) BkaxiTb BipHO BU3HAYEHY KOHCTaHTY 3MiHHY NS KiNbKOCTI enemeHTiB macusy 3 10 gincHnx
yncen.

a. constint N=10;
©. const N=10;
B. constint N=11;
r. double N=9;

419. (C++) Akmn i3 BKa3aHNX enemMeHTiB CTOITb Ha rofNoBHIN AiaroHani ABOBMMIPHOrO Macusy A po3mipy
10x10.

a. A[1][1]
6. A[10][10]
B. A[10][1]
r. A[][10]

420. (C++) Wo BukoHae pagok nporpamu for(i=0;i<10;i++) cout << A[i][2] << endI; ?

a. po3opykye TpeTin cToBneLlb macusy A
6. po3gpyKkye Apyrun cToBneub Macmey A
B. pO34pYKYeE TPETIN psiaok macusy A

I. po3gpyKye opyrum psagok A

421. (C++) Wo BukoHae pagok nporpamu for(i=0;i<10;i++) cout << A[2][i] << endI; ?

a. po3JpyKye TPETi psagok macmey A

6. po3gpyKye Apyrun cToBneub Macmey A
B. PO3APYKYE TPeTin cToBneLb Macmsy A
I. pO3gpyKye opyrum psagok A

422. (C++) 3MiHHI, oronoLueHi B Tini pyHKuii, HA3MBaIOTb...

a. nokanbHUMU
6. rmobanbHUMuK

B. Mo3adyyHKLiOHANbHUMM
I. CTaTUYHUMU



423. (C++) 3MiHHi, oronoLueHi Ha no4aTtky npopamu nepeg yHkuieto main() Ha3nBarTb...

a. rmobanbHMMuK
0. nokanbHMMMK
B. Mo3adyyHKLiOHANbHUMM
I. TMUMYacoBUMM

424, (C++) Aki 3miHHI Bigomi BCiM doyHKLisiM nporpamm?

a. rmobanbHi
0. nokanbHi
B. Mo3adyyHKLiOHasbHi
I. BU3HAYEHI

425. (C++) BkaxiTb HEBIPHO OronoLleHy gyHKLi0?

a. float seredne(int a=10, int ¢);
6. float seredne(int, int);

B. void seredne(int a, int b);

r. float seredne(int a; int b=10);

426. (C++) Ckinbku napametpiB Mae yHKUiS, 3ageknapoBaHa sk float seredne(int, int); ?

a. 2
6. 1
B. 0
I. HEBU3HAYEHO

427. (C++) Ckinbku napametpiB Mae yHKUis, 3ageknapoBaHa sk void seredne(); ?

a. 0

6. 1

B. 3aneXuTb Bif TOYKM BUKNUKY OYHKLT
I. 3anexuTb Big onucy yHKUiT

428. (C++) BkaxiTb BipHO 3anvcaHuni psigok nporpamu, SiKLWOo B Nporpami BusHadeHa yHKLUid,
3ageknapoBaHa sk float seredne(int a, int b); ?

. f=seredne(5,6);

cin >> seredne(56);
seredne(5,6);

YCi pAOKN BipHi

B () BV

429. (C++) BkaxiTb BipHO 3anMcaHumn psiooK Nporpamu, siKLLO B Mporpami BU3HavyeHa oyHkLis,
3ageknapoBaHa gk void seredne(int a, int b); ?

a. seredne(5,6);

6. cout << seredne(5,6);
B. f=seredne(5,6);

I. YCi pAaKu BipHi

430. (C++) Konu 3agatotbca bakTuyHi napameTpu QyHKLii?

a. B ToMU,i i BUKINKY
6. npuv geknapadii yHKuiT



431.

432.

433.

434.

435.

436.

437.

438.

B. MNPV BU3HAYEHHI OYHKLi
I. 3anexvTb Big TUNy pesynsraty yHKuil

(C++) Aka 3 nogaHnx pyHKUin € 6e3TUNHOK?

a. void f (int x);
6. intf();

B. int f(int x);
r. char f(int)

(C++) Axwo Tino gyHKLUiT He MICTUTb croBa return, To AKOro TUNy LS YHKLISA?

a. void

6. char

B. int

I. 3anexuTb Bif 3HA4YEeHHS, siKke noBepTae usa (PyHKUiA

(C++) Aka 3 BKazaHMX OYHKLIN Npautoe 3 KoniasMm hakTU4HUX napameTpis?

a. void f (int x, double y);
6. void f (int &x, double &y);
B. int f (int *x, double *y);
I. yCi nepeniyeHi gyHKuji

(C++) Onga skoi 3 BkKazaHUX oyHKLiA nepefada napameTpiB BiabyBaeTbLCA 3a agpecotn?

a. void f (int &x, double &y);

6. void f (int x, double y);

B. int f (int x=20, double y=10);

I. ANs ycix nepenivyeHnx yHKLin

(C++) Aka 3 BKazaHMX PYHKLIN MOXe 3MIHUTU 3Ha4YeHHS (PakTUYHNX NnapameTpiB?

a. void f (int * x, double * y);

6. void f (int x, double y);

B. int f (int x=20, double y=10);

r. Byab-aka 3 nepenivyeHux dpyHkuii

(C++) BkaxiTb BipHO OronoLlueHui BKasiBHUK X HA CUMBOSbHWIA TUM.

a. char *x;
0. char x;
B. char x*;
r. *char x;

(C++) BkaxiTb BipHY onepauito po3iMeEHYBaHHSA BKa3iBHMKA Ha LinnnA Tun.

* =1;
:1;

*

- p
. pr=1;
p=*1;

07w O

(C++) Hexan p — BkasiBHMK Ha LjinouncensHui Tun. Bubepitb BipHUI 3anuc.

a. *p=20;
6. p=20;



B. *p*=20;
r. p*=20;

439. (C++) Hexan p — BKa3iBHMK Ha LinovmcensHuin Tun. BubepiTb BipHWUIA 3annc, skuin 30inbLuye
3HaYeHHS, Ha fKe BKa3ye BKa3iBHUK, Ha 1.

a. *p="p+1;
6. p=p+1

B. *p=&a+1;
L *p="(p+1);

440. (C++) Akwo B nporpami BU3HadeHi Taki amiHHi int *p; int a, To Akui 3 3anucis BipHMIA?

a. p=4&a;
6. *p=&a;
B. p=*a;
r. &p=a;

441. (C++) Akwo B nporpami BU3HadeHi Taki amiHHi int *p; int a=10, To AKkuiA 3 3anuciB BipHUIA?

a. *p=a;
6. *p=&a;
B. p=*a;
r. &p=a;

442. (C++) Akwo BKa3iBHMK p BKa3yBaB Ha enemMeHT s[5] macuBy 4ncen tuny short, To Ha Ak enemeHT
BKadyBaTuMe BKasiBHUK (p+4)?

a. s[9]
6. s[4]
B. S[5]
r. s[10]

443. (C++) BkasiBHUK/MOKaX4WK - LE...

a. 3MiHHa, 3Ha4YeHHsIM aKOoi € agpeca (abo noB'a3aHe 3 agpeCcoro 3HAYEHHS) KOMIPKM NaM'aTi
6. uncnose NodaHHs agpecu iHWOT 3MiHHOT

B. 3MiHHa, B 5Kl 30epiraeTbCst pO3Mip iHLIOT 3MHHOT

r. OinsHKa AMHaMivHOI nam'aTi, BuaineHa nig macus

444, (C++) Wo pobute pagok int *w = new int[6];?

a. Buainge nam’aTb Nig AMHAMIYHUA MacuB 3 6 Linnx enemMeHTiB
0. BuAiNsge naM’aTb Nif AUHAMIYHUI MacuKB 3 7 LINNX enemMeHTIB
B. CTBOPHE CTAaTUYHUIN MacCuB 3 6 Linnx enemMeHTiB
I. iHiLianisye ctTaTMyHUn MacuB 3 7 Linnux enemMeHTiB

445. (C++) BkaxiTb BipHO CTBOPEHY AMHAMIYHY 3MiHHY.

a. int *p = new int;
6. *p = new int;

B. new *p =int;

I. new *p;

446. (C++) BkaxiTb BipHO CTBOPEHUI ANHAMIYHUI MACUB.



a. char *X = new char[256];
6. char X [65536];

B. new char X [65536];

r. X =new char[65536];

447. (C++) Axka dyHkuia oo psaka s1 "goknetoe” psaaok s2?

a. strcat(s1,s2);
6. strcmp(s1,s2);
B. strcpy(s1,s2);
r. strset(s1,s2);

448. (C++) CKinbku MakcmarnbHO €feMEHTIB-CUMBOSTIB MOXe MICTUTW PSiAOK CUMBOJSTIB, OroNOLIEHNN SIK
char C[10]; ?

a. 9
6. 10
B. 11
I. AOBINbHY KiNbKICTb

449. (C++) Ckinbku enemeHTiB MacuBy Byae 3anoBHEHO Npw iHiuianisauii psgka char Text[] = "Hello!"
a. 7
0. 6
B. 8
r.

Taka iHiuianisauis HeBipHa

450. (C++) Ckinbku GanTtiB HeobxigHO aAng 36epiraHHA TekcToBoro psiaka "ABCD"

= a O

6
20

" @ oo

451. (C++) Yum BigpisHaoTbCa 3anmeu 'n' Ta "n"?

a. 'n'-ue 1 cumeon, a "n" - Le pSAOK (QOBXMHOK 2 CUMBOMK)

6. 'n' - ue nitepa, a "n" - ue CMMBON NEpeBEAEHHSA HAa HOBUI PAOOK
B. "n"-ue 1 cumBon, a'n' - Lue pAOoK (JOBXMHOK 2 CUMBONN)

r.

HiYnm
452. (C++) Axmn TN gaHux moxe ob'egHyBaTtn B cobi AaHi pisHMX TMniB?

a. CTpyKTypa
0. cTatM4yHUn Macue
B. AWHaAMIYHNA MacuB

r. OyHKUis
453. (C++) Yn MOXyTb nons CTpyKTypu ByTun pisHmx Tmnie?
a. TaK
6. Hi
B. 3anexuTb Big TUNY CTPYKTypH
I. 3anexuTb Big po3Mipy nonis



454, (C++) Yn MoXyTb Nons CTPyKTypu ByTWM ogHakoBUX TUNiB?

a. TaK

6. Hi

B. 3anexuTb Big TUNY CTPYKTypwH
I. 3anexuTb Big po3Mipy nonis

455, (C++) Axmn Tvn gaHux 3gaTteH ob'egHyBaTn B co6i AaHi pisHMX TMMiB?

a. struct
6. void
B. array
r. string

456. (C++)Yn MOXYTb €nemMeHTn OgHOro MacuBy OyTU pi3HMX TUMIB?

a. Hi
6. Tak
B. 3anexwuTb Big TMNy MacuBy

I. 3anexuTb Big PO3Mipy Macuey

457. (C++) Akwo nporpama mictutb pagok X.A=5; e o3Havae, Lo B Nporpami orofioLweHo. ..

a. 3MiHHy X TNy CTPYKTYpa, WO MIiCTUTb none A
6. dyHkuio X 3 hopmanbHUM napametTpom A
B. 3MiHHY A TMMNy CTPYKTYpa, Lo MicTuTb none X
r. doyHKUio A 3 bopmanbHMM napameTpom X

458. (C++) BkaxiTb NpaBWibHO OrofoLEHY CTPYKTYPY.

a. struct Stud { char Name[10]; int payment; }

6. struct Stud { char Name[]] =" Ivan " int payment=1000; }
B. struct { char Name[10]; int payment; }

r. struct Stud (char Name[10], int payment);

459. (C++) B nporpami oronoweHy ctpykTypy struct Point {double X, y;} Ta 3miHHy point A. Akun i3
3anucie BipHUN?

. Ax=1; Ay=2;
x.A=1; y.A=2;
- AX)=TA(Y)=2;
X(A)=1y(A)=2;

B () BV

460. (C++) Nporpama, HanucaHa moeoto C++, 060B'A3KOBO MICTUTb

a. yHkuito main()

6. dyHKuito system()

B. KIIKOYOBE CMOBO hamespace
I. OyHKLUil0 BMBOAY Ha eKpaH

461. (C++) Ake kntoyoBe CnoBo 060B'A3KOBO MICTUTL Nporpama, HanmcaHa Ha MoBi C++

a. main
0. cin
B. cout



r. void

462. (C++) Pagok cumBoniB (CNoBO MOBM NpPOrpamMyBaHHs), KM Mae crnelianbHe 3HaYeHHsa ans
KoMMinsaTopa i BUKOPUCTOBYETHLCSA TiNlbKM B TOMY CEHCi, B AKOMY BiH BU3HA4Y€HUIN, HAa3MBaETLCA...

a. Knwo4oBse CroBo
6. 3MmiHHa

B. onepaTop

r. onepauis

463. (C++) BkaxiTb kntoyoBe CrioBo MoBu C++.

a. double
6. integer
B. reality
I. programma

464. (C++) Axe i3 3anponoOHOBaHUX iMEH 3MiHHOI € ineHTudikatopom?

x_1
x 1
x-1
X*1

" e oo

465. (C++) Ake i3 3anponoHOBaHMX iMEH 3MiHHOT He € igeHTdikaTopom?

a. a+1
6. al
B. _a
r a_
466. (C++) Ak pagok CMMBONIB He MOXe ByTu B AKOCTI ineHTudikaTopa?

a. unsigned
6. i_n_t

B. integer
r. my_main

467. (C++) Aki enemeHTN NporpaMmm BUKOPUCTOBYIOTLCS ANS A0AATKOBUX NOSICHEHD KOoa4y nporpamu Ta
irHOPYOTLCSA KOMMINATOPOM?

a. KoMeHTapi

6. knwoYyoBi cnosa
B. igeHTudikatopm
r. iMeHa oyHKUin

468. (C++) AkMMn cumBonamun 3agaeTbCst OQHOPSAAKOBMI kKoMeHTap y C++7?

a. /l
0. \
B. /*

r *%

469. (C++)YactuHa kogy nporpamu C++, WO MICTUTBCA MK cCuMBONamu /* Ta */ Ha3nBaETbCA. ..

a. baraTtopsioKoBMM KOMEHTapeM



6. OAHOPSAKOBUM KOMEHTapeMm
B. TiNOM nporpamu
I. po3dinom gaHumx

470. (C++) BennumHa, sika He MOXe 3MiHIOBaTN CBOrO 3HAYEHHS B MPOLIECi BUKOHAHHS nporpamu,
Ha3NBaETbLCS. ..

a. KOHCTaHTOM
6. 3MiHHOM
B. igeHTUdikatopom
I. doyHKUiE

471. (C++) Axmr TMN JaHUX HANEXWTb 40 LiNoYncenbHnX?

a. int

6. bool
B. float
r. double

472. (C++) BkaxiTb Uino4ncensHUiA TUN AaHux:

a. unsigned int
6. bool

B. double

r. float

473. (C++) Axmr TMN gaHUX HANeXuTb 40 OINCHUX?

a. float
6. char
B. bool
r. unsigned int

474. (C++) Axun Tmn float un double mae BuLLy TOUHICTE?

a. double

6. float

B. BOHW MalTb O4HAKOBY TOYHICTb

I. 3anexuTb Big APOOOBOI YaCTUHN 3MIHHOT

475. (C++) Axkun i3 BKazaHUX paaKiB nporpamu 6yae irHopyBaTucs KOMMiNaTopom?

a. /[#include
0. intx

B. /main()/
r. /cout >> x

476. (C++) BkaxiTb BipHO OpraHisoBaHuIn BMBIfg 3MiHHOI X.

a. cout << x << endl;
6. cout << x <<

B. cin >> x >> endl;
r. cin >>x

477. (C++) BkaxiTb BipHO OpraHi3oBaHui BBif, 3MiHHOI Y.



a. cin>>y;

6. cin >>\"BBeniTb y\" >>y;
B. cout <<y << endl;

r. cout <<y,

478. (C++) Ake knodoOBe CNOBO CNYXUTb ANA NepeBefeHHs BUBOAY iHGopMaLlii Ha HAaCTYNHUA pAgoK?

a. endl
6. end
B. next
r. cout

479. (C++) Axkuin onepaTop BUKOPUCTOBYETLCS ANS BBOAY AaHWX 3 KnasiaTypu?

a. cin

6. read
B. main
r. cout

480. (C++) Axkuinn onepatop BUKOPUCTOBYETHCS AN BUBOAY OAHUX B KOHCOMb?

a. cout
6. read
B. main
r. cin

481. (C++) BkaxiTb ogHOpPSAAKOBUIA KOMeHTap B C++.

a. //xomeHTap
6. \\komeHTap
B. {KomeHTap}
r. *kOMeHTap*

482. (C++) Axkunin kepyrounn CUMBOIN BUKOPUCTOBYETLCA AN Nepexoay Ha HacTyNHWUIA psgoK Npyv BUBOAI
JaHux?

a. \n'
6. \r
B. "\new'
r. endl

483. (C++) B akomy psagKy nporpamMu BipHO OrofioleHa Ta iHilianisoBaHa uinoyncernbHa 3miHHa X?

a. intx=12;
0. x=12;
B. int x
r. intx=124

484. (C++) B akomy psagKky nporpamu BipHO OorofiolieHa 3aMiHHa y?

a. chary;
6. double y=12
B. y=10;
r. floaty



485. (C++) Akmn 3 onepartopiB HE HaNEXUTb 40 ONepaTopiB NOPIBHAHHA?

a. ll<<ll
6. ll!=ll
B. n__n
r ||<|l

486. (C++) BkaxiTb onepaTtop NOpiBHSAHHSA 4BOX OAHUX HA PIiBHICTb:

487. (C++) Bkaxitb noriyHun onepartop HE JOPIBHIOE:

a. ll!=ll
6. ll><|l
r ||<>ll

488. (C++) Akmn 3 onepartopiB 3aBXau NOBEPTAE NOrYHMIA pe3ynbTaTr?

a. ll!=ll
6. ll+ll

r ll/ll

w

489. (C++) Aky onepadito 3gincHioe oneparop || ?

a. ABO

0. AJIE

B. BUKITKOYHE ABO
r. |

490. (C++) BkaxiTb noriyHun oneparop |.

a. &&
6. ||
B. OR
r. &

491. (C++) Bkaxitb noriyHun onepartop ABO.

a. ||
0. &&
B. OR
r &

492. (C++) Akoi onepauii He icHye B moBi C++7?

=/
%

"@ oo

/=



493. (C++) Akmn 3 onepartopiB € yHapHUM?

a. ++
6. %
B. +=
r /=

494. (C++) B akomy Bunagky y BMpasi BUKOPUCTAHO yHapHMA onepaTtop?

a. -x;

0. x%=2;
B. X=2;
r. x<i;

495, (C++) B akomy Bunagky y Bupasi BukopmucTtaHo GiHapHuin onepaTtop?

a. x+=2;
0. x++;
B. X-;
r ++X;

496. (C++) BkaxiTb nocTdikcHy doopMy oneparopa iHKkpeMeHTa:

a. i++;
0. i+;
B. +i;
r. i=i-1;

497. (C++) Axmn Byge pesynbraTt BUKOHaHHS onepauii 1/107?

a. 0
6. 0.1
B. 1
r. 1.0

498. (C++) BkaxiTb BipHO 3anucaHuii Bupas e ?

a. exp(5+x)
6. pow(5+x)
B. pow(e,5+x)
r. eM5+x)

1

499. (C++) BraxiTb BipHO 3anvcaHui Bupas 5 cos b

a. cos(b)/2
6. cos*b/2
B. 1/2*cosb
r. cosb/2

500. (C++) Aka gyHKLIA BUKOPUCTOBYETLCA A119 3HAXOMKEHHSI KOPEHS KBagpaTHOro 3 ymicna x?

a. sqrt(x)
6. sqr(x)
B. square(x)
r. kor(x)



501.

502.

503.

504.

505.

506.

507.

508.

(C++) BkaxiTb onepauito gogaBaHHS 3 MPUCBOEHHAM.

a. +=
0. ++
B. +/
r. +%

(C++) Aka onepauis 3HaxoanTb OCTady Bif AINEHHSA X HA y?

a. x%y
6. xly
B. xy
r. xmody

C++) Akmn Oyge pesynbrat BUKOHaHHS onepauii 127%107?
( yAe pesy p

a. 7
0. 12
B. 0
r. 12.7

(C++) Axun 6yge pesynbtaT BUKOHAHHA onepadii 127/107?

a. 12
6. 7
B. 0
r 12.7

(C++) Yomy gopiBHIOE 3Ha4YeHHs Bupasy (12>3) ? 3 : 4;

7P oo
o w

1
(C++) Yomy gopiBHIOE 3Ha4YeHHs Bupasy (12<3) ? 3 : 4;

a. 4
6. 3
B. false
r. 12

(C++) B sxomy BMNaaKy BipHO BMKOHAHO SIBHE NPUBELEHHS TUMIB 3MiHHUX?

a. x = (int) 2.5;
0. x=2.5;

B. intx=2.5;
r. x=int2.5;

(C++) BkaxiTb TepHapHuUi oneparop.

V]

. (12>3)?3: 4;

6. if (12>3) x=2;

B. if (12>3) x=2; else x=10;
r. switch (x)



509. (C++) [ocTtyn fo enemMeHTiB CTPYKTypH 3a 3amoBdyBaHHAM (MS Visual C++):

a. public

6. private

B. €MEMEHTM CTPYKTYPU HE MaloTb AOCTYNY 3@ 3aMOBYYBaHHAM
r. iHWa BianoBiab

510. (C++) docTyn go enemeHTiB knacy 3a 3amoByyBaHHAM (MS VISUAL C++):

a. private
6. protected
B. €MEMEHTM Knacy He MatoTb AOCTyNy 3a 3aMOBYYBaHHAM
r. iHWa BianoBiab

511. (C++) ®ann 3 9kMM PO3LUMPEHHSIM HE BXOAUTbL 0 CKnaay NPOEKTY B CEPEAOBMLLi MporpaMyBaHHs
MS Visual C++

a. .ncd
6. .dsp
B. .dsw
r. iHWa BignoBiab

512. (C++) exe-chbann ctBoproeTbCA Ha eTani (MS VISUAL C++)
a. KOMMOHOBKMU
0. komninAuii
B. CTBOPEHHS MPOEKTY
r. iHWa BignoBiab

513. (C++) Cneumdpikauis knacy B MS VISUAL C++ po3millyeTbca y hanni 3 po3LMpeHHAM

a. .h

6. .cpp

B. .ncd

r. iHWa BignoBiab

514. (C++) Knac — ue

a. BOyooOBaHMIM YM BU3HAYEHWUI KOPUCTYBAYEM TUM OAHUX, SKUA MICTUTb AaHi Ta pyHKuii ons
pobOTK 3 HUMMK

6. Habip He3anexHux 3MiHHMX Ta PyHKLiN

B. 3MiHHa, orofiowleHa 3a iMm'am abo vyepes BKasiBHUK

r. iHWa BianoBiab

515. (C++) O6’ekT knacy, abo ek3emnnsap knacy — ue

a. KOHKpETHa 3MiHHa T1ny, BU3HAY€HOro AaHnM Knacom
6. cam knac

B. BibnioTeka 3 charnamm knacy

r. iHWa BianoBiab

516. (C++) lNig yac BuKoHaHHSA nporpamu 06’ekT knacy CBook ctBoptoeTbea B paaky (MS VISUAL C++)

a. CBook pnt
6. pnt =new CBook()



B. pnt-> SetYear (2010)
I. iHWa BianoBiab

517. (C++) Npun cTBOpeHHI 06’ekTa knNacy

a. CTBOPHOHOTBLCA HOBI KONIi YNEHIB-AaHNX Ta YneHiB-byHKLiN Knacy
6. aBTOMAaTMYHO BUKMMKAETLCA KOHCTPYKTOP

B. migkniovaetbes 6ibnioteka 3 dannamm knacy

I. iHWa BianoBiab

518. (C++) Npu 3BEpHEHHI A0 YneHa knacy 4Yepes im’s 06’ekTa BUKOPUCTOBYETLCA onepadis (MS
VISUAL C++)

r. iHWa BignoBiab

519. (C++) Npu 3BEpPHEHHI A0 YneHa Knacy 4Yepes BKasiBHMK Ha 06’eKT BUKOPUCTOBYETbCA onepadid (MS
VISUAL C++)

a. ->
0. .
B. I
I. iHWa BianoBiab

520. (C++) Ckinbkun o06’exTiB KNnacy cTBOptoeTbCS B AaHomy npuknagi (MS VISUAL C++) monstr Vasia;
monstr Super(200, 300); monstr stado[100]; monstr *beavis = new monstr (10)

a. 4
6. 611
B. 103

r. iHWa BignoBiab

521. (C++) Aki dhannu onucytotb knac (MS VISUAL C++)?

a. hann cneuundikadii Ta doann peanisauii

6. dhann 3 ronoBHO OYHKLED

B. (pavin, B SKOMY CTBOPHOIOTLCSA 00’€KTU Knacy
r. iHWa BignoBiab

522. (C++) Lo o3HavatloTb enemMeHTn onucy YneHiB knacy private, protected ta public (MS VISUAL
C++)?

a. ue cneumndikatopu goctyny

0. ue 6a3oBi meToau

B. Lle AUPEKTUBMW eneMeHTIB Knacy
r. iHWa BianoBiab

523. (C++) 3a wo BignosigatoTb crneumdikatopn goctyny private u public (MS VISUAL C++)?

a. private n public BignoBigatoTb 3a 06nacTb BUAMMOCTI BKa3aHUX B HUX EMEMEHTIB Knacy
6. public BignoBigae Tinbku 3a obnacTb BUAMMOCTI METOAIB

B. B private oronowytTbCcs TiNbKM 3MiHHi
r. iHWa BianoBiab



524. (C++) Lo HasuBaeTbca enemeHTamum knacy (MS VISUAL C++)?

a. TifbKW YNIEHM-NONS | YNeHn-MeToau
0. TiNbKW KOHCTPYKTOP i 4ECTPYKTOP

B. TiflIbKM YIIE€HU-NOns
r. iHWa BianoBiab

525. (C++) Lo onucaHo B npuknagi (MS VISUAL C++) monstr:: monstr(){} ?

a. [ecTpykTop

6. nepeBM3HaAYEHHS
B. KOHCTPYKTOp

r. iHWa BianoBiab

526. (C++) LLlo o3Havae npmHUMN iHKancynsuii B 06’€KTHO-OPiEHTOBAaHOMY MpOrpamMyBaHHi

a. ob’egHaHHA gaHux 3 PyHKUissMK TX 06pobKM pasoM i3 NpnxoByBaHHAM iHGOpMaLlii, gka He
noTpibHa ANA BUKOPUCTaHHS LIMX AaHUX

0. MOXNMBICTb HacnigyBaHHs enemMeHTiB 6a30BOro knacy

B. PO3MilLieHHs dpansiB Kracy Ta rorioBHOI PYHKLiT B OAHOMY MPOEKTi

r. iHWa BignoBiab

527. (C++) Axmn cneuncpbikatop goctyny mae koHcTpykTop (MS VISUAL C++)?

a. public

0. 3anexuTb Big nporpamicta
B. private

r. iHWa BignoBiab

528. (C++) Konu Buknukaetbcs KoHCTpykTop (MS VISUAL C++)?

a. npuv CTBOPEHHI 06'eKTy

0. BUKIMKAETBLCH NPOrpamicTom
B. NpwW 3anycky nporpamu

r. iHWa BignoBiab

529. (C++) Ckinbku KOHCTPYKTOPIB MOXe MaTtu knac (MS VISUAL C++)

a. He obmexeHo

0. ogvH

B. 3anexub Big koMmninsatopa
r. iHWa BignoBiab

530. (C++) Aki BMAM KOHCTPYKTOPIB icHYt0Tb y MS VISUAL C++7?

a. KOHCTPYKTOP 3a 3aMOBYYBaHHSIM, KOHCTPYKTOP 3 NapameTpamm, KOHCTPYKTOP KONitOBaHHSA
0. KOHCTPYKTOpP Knacy, KOHCTPYKTOp 00’eKkTy

B. KOHCTPYKTOP crieumdikaLii, KOHCTPYKTOp peanisauii

r. iHWa BignoBiab

531. (C++) Lo 3HaxoouTbCs nicnst 4BOKPAnkKU MiX 3arorioBKOM Ta TifloM KoHCTpykTopa (MS VISUAL
C++) B npuknagi monstr::monstr(int he, int am):health(he), ammo(am), skin(red), name(0){}

a. CMUCOK iHiuianisaTopis
0. po3wmnpeHHs obnacTi BUAMMOCTI



532.

533.

534.

535.

536.

537.

538.

539.

B. TifIO KOHCTPYKTOpa
I. iHWa BianoBiab

(C++) Ckinbku gectpykTopiB Moxxe matu knac (MS VISUAL C++)

a. oauH

6. He obmexeHo

B. 3arexub Big koMninaTopa
I. iHWa BianoBiab

(C++) ImeHi pectpykTopa 6e3nocepenHbo nepeaye cumson (MS VISUAL C++)

a ~
6. &

B

I. iHWa BianoBidb

(C++) Ake TBepaxeHHA HeBipHe (MS VISUAL C++)?

a. [OecTpyKTop He Moxe ByTun OronoLleHni 3 KN4oBMM CIOBOM const
6. OecTpyKTop He Moxe ByTV OrofnoLeHnn 3 KNYOBUM cnosom virtual
B. AECTPYKTOP He Moxe ByTu oronoLueHui 3 Knioy4oBMM croBom static
I. iHWa BianoBidb

(C++) Axwo nporpamicT He BKa3aB KOOQHOro KOHCTpykTopa, komninatop (MS VISUAL C++)

a. CTBOPWUTb aBTOMATUYHO KOHCTPYKTOP 3a 3aMOBYYBaHHSIM
6. CcTBOPUTb abCTpaKTHWIA Knac

B. BMAACTb NOMWIIKY

r. iHWa BianoBiab

(C++) Wo 3 nepeniyeHoro ycnagkoByeTbca B noxigHomy knaci (MS VISUAL C++)?

a. ycnagkoByeTbCHA BCe
0. 3MiHHi

B. MeToau

r. iHWa BianoBiab

(C++) this — ue (MS VISUAL C++)

a. HesIBHO BM3HA4YEHMI BKA3iBHWMK HA NOTOYHMI OO’EKT Knacy
6. agpeca NOTOYHOro MeToay Knacy

B. MOTOYHWUM Knac
r. iHWa BianoBiab

(C++) KoHcTaHTHi meToamn (MS VISUAL C++)

a. MOXYTb YATaTK, ane He MOXYTb 3MiHIOBATW 3HAYEHHS MONiB Knacy
6. MOXYTb OYTW TiMbKM KOHCTPYKTOpamu

B. MOXYTb 3afjaBaTu No4aTKOBi 3HAYEHHSA KOHCTAHTHUM MONSAM Knacy
r. iHWa BianoBiab

(C++) Wo onucyetbea B npuknaai ang knacy (MS VISUAL C++) T T::T(const T&){} ?

a. KOHCTPYKTOpP KOMitoBaHHS
6. wabnoH gyHKuiji



B. KOHCT@HTHMM MeToq
I. iHWa BianoBiab

540. (C++) Lo 3 Hmk4e nepenivyeHoro € npuknagom nonimopdiamy (MS VISUAL C++)?

a. HasIBHICTb B KNaci AeKiNIbKOX KOHCTPYKTOPIB
0. HasBHICTb B KNnaci AeKiNbKoX YneHiB-AaHnx
B. CTBOPEHHS AeKinbKox 06’eKTiB knacy
I. iHWa BianoBiab

541. (C++) Wo 3 nepenivyeHoro € npuknagom nonimopgiamy (MS VISUAL C++)?

a. BUKOPUCTaHHS BipTyanbHUX YHKLiN

0. HasBHICTb B Knaci AeKiNbKoX YneHiB-AaHnx
B. CTBOPEHHS AeKinbKox 06’eKTiB knacy

I. iHWa BianoBidb

542. (C++) AKwo knac MiCTUTb KOHCTPYKTOP 3a@ 3aMOBYYBaHHSIM Ta KOHCTPYKTOpP 3 napametpamu (MS
VISUAL C++), Ui KOHCTpYKTOpU

a. BUKMNKAETLCA TiNbKN OOMH i3 HUX

6. nNpu HAABHOCTI 3aBXAWN BMKITMKAETbCS KOHCTPYKTOP 3 NapameTpamu
B. BUMKIIMKAOTbCA MNOCNIAOBHO B NMOPSAKY OrofIOLLEHHS

r. iHWa BignoBiab

543. (C++) lNepeBaHTaxXeHHA PYHKLIN — ue

a. BUKOPWUCTAHHS OA4HOrO iMeHi A4S AeKinbKoX OYHKUiM 3@ YMOBM Pi3HUX CNUCKIB NapamMeTpis
0. nepeBaHTaXXeHHSA OECTPYKTOPIB

B. BMKOPWUCTaHHA OAHOrO iMeHi Ans AeKinbKoX OYHKLIA 32 YMOBU Pi3HUX TUNIB 3HAYEHb, LLO
noBepTalTbCH

r. iHWa BianoBiab

544. (C++) o nepeBaHTaXeHHsS PYHKLIA MOXHa BigHECTH

a. nepeBaHTaXEHHS KOHCTPYKTOpIB
6. nepeBaHTaXXEHHS OECTPYKTOPIB
B. MEpeBaHTaXeHHS OMPEKTUB
r. iHWa BianoBiab

545. (C++) OpyxHi dyHKUii matoTb 3mory (MS VISUAL C++)

a. 3BepTaTUcs OO BCiX erNeMeHTIB knacy

6. 3BepTaTUCA TiNbKN A0 3aKPUTUX SaHUX Knacy
B. 3BepTaTuCs TiNlbkW 4O 3aXMLLEHUX AaHMX Knacy
r. iHWa BianoBiab

546. (C++) dyHkuisa, oronoLeHa sk apyxHa (MS VISUAL C++)

a. Mae knio4voBe cnoBo friend y npotoTtuni i He mae y peanisauii
6. mae kntoyoBe crnoso friend nepen BUKIMKOM

B. Mae kntodoBe cnoso friend y npotoTtumni i y peanizauii

r. iHWa BianoBiab

547. (C++) OpyxHi QyHKLUIT Ta ApYyXHi kKnacu NoBuHHI ByTn oronoweHi B cekuii (MS VISUAL C++)



a. public
6. protected
B. HE Mae 3Ha4YeHHs
I. iHWa BianoBiab

548. (C++) ObGepiTb BipHE TBEPAXEHHS OO0 HaBeaeHoro npuknaay (MS VISUAL C++) class CMenu {
public: CCatalogue * m_pCatalogue; }

a. onucaHa KoMnosuuis knacis
6. CMenu — abcTpakTHMIA Knac
B. CCatalogue — 6a3oBui knac
r. iHWa BignoBiab

549. (C++) [Ina nepeBaHTaXXeHHsi onepaTopiB BUKOPUCTOBYIOTb kntovose crioeo (MS VISUAL C++)

a. operator

0. new

B. HasBa onepaTopa
r. iHWa BignoBiab

550. (C++) Konn nepeBaHTaxyeTbCcs onepartop, nepeBaHTaxeHHs gie (MS VISUAL C++)

a. TiMbKM 4N Knacy, B AKOMYy ornepaTtop BU3HAYaEeTbCA

6. Ana Bcix BUNaaKiB BUKOPUCTaAHHA onepaTopa B nporpami

B. TAKOX Ha CTaHAaAPTHE BM3HAYEHHS onepaTopa 3 HEKNaCcOBUMMN 3MiHHUMMU
r. iHWa BignoBiab

551. (C++) Axuin metog knacy CMatrix onncanun B npuknagi (MS VISUAL C++) CMatrix & operator = (
const CMatrix& );

a. nepeBaHTaXeHHS oneparopa =
6. NPUCBOEHHSA Knacy agpecu

B. iHiUianisauia amiHHOT operator
I. iHWa BianoBiab

552. (C++) OBpaTtu BipHY iIHCTPYKLiO NepeBaHTaXeHHs onepavii "yHapHui MiHyc" meTogom knacy (MS
VISUAL C++)

. Point& Point :: operator—()x = —x;y = —y; return * this;
. Point :: operator — ()x = —x;y = —y; return * this;
. Point&operator — )z = —x;y = —y;

iHWa BignoBigb

" ) IS

bl

553. (C++) Ansa nepeBaHTaxeHux metogis (MS VISUAL C++) HeBipHo, WO

a. ofHoiMeHHa byHKUiA 3 MOXigHOro Knacy nepesmnsHaydae Metog 6a3oBoro knacy

6. nepeBaHTaXXeHi MeETOAMN MOXYTb BYTU OroNnoLLEHi 3 Pi3HNMK cnelmdikaTtopamMmmu JOCTyny
B. OAHOIMEHHa (hyHKLUia 3 MOXiQHOro Knacy nepeBaHTaxye Mmetog 6a3oBoro knacy

r. iHWa BignoBiab

554. (C++) Axun metog knacy CMatrix (MS VISUAL C++) onucanun B npuknagi friend bool operator ==
( const CMatrix&, const CMatrix& ); ?

a. nepeBaHTaXEHHS ornepaTtopa == APY>KHbO (PYHKLIE



0. KOHCTPYKTOP KOMitoBaHHS
B. NMEepEeBaHTAXEHHsI onepaTopa == APYXHiM Knacom
r. iHWa BignoBiab

555. (C++) lNpokomeHTyITe KOg class A : public B {} (MS VISUAL C++)

a. knac A noxigHwi Big 6a3oBoro knacy B
6. knac A mictntb B cekuii public unen B

B. B KOHCTPYKTOPI Knacy A iHiuianisyetbcsa 4neH B
r. iHWa BignoBiab

556. (C++) NpokomeHTynTe npuknag const monstr Dead(0,0); (MS VISUAL C++)

a. CTBOPHETLCHA KOHCTAHTHUIM OO’EKT Knacy

6. nepepn Ha3BO Knacy He MOXHa nucatu const
B. CTBOPHETLCA abCTpakTHWIA Knac;

r. iHWa BignoBiab

557. (C++) KoHctpykTop Ta gectpyktop (MS VISUAL C++)

a. ycnagkoBYHTbCSA pasoM 3 iHLWMMK MeTodamu
6. He yCnaaKoBYKTbCS MOXiAHWM KIlacoM

B. YCMAOKOBYETLCH TifTbKM KOHCTPYKTOP, AECTPYKTOP — Hi
r. iHWa BignoBiab

558. (C++) Lo onucyetbesa B npuknagi (MS VISUAL C++) public: im'a knacy (); ?

a. KOHCTPYKTOp Kracy
6. 6a3oBun knac

B. METOZA Knacy

r. iHWa BignoBiab

559. (C++) Lo moxHa ckasatu npo count gns knacy A 3 npuknagy (MS VISUAL C++) int A::count=10;
int main(){ cout << A::count; } ?

a. ue none knacy

6. ue metog knacy

B. Lie abcTpakTHe none
I. iHWa BianoBiab

560. (C++)Akowo € dyHkuia fact srigHo 3 npuknagom (MS VISUAL C++) long fact(long n){ return (n>1) ? n
*factn—1):1;}?

a. PEKYPCUBHOIO
6. nepeBaHTaXeHO
B. MEpPEBU3HAYEHOI0
r. iHWa BignoBiab

561. (C++) Axe 3 npasun HacnigyBaHHA gectpyktopis nomunkose (MS VISUAL C++)?

a. [ecTpyKTOpU yCcnaakoBYyHTLCS, arne 000B'A3KOBO MakOTb ByTW onucaHi nporpamictoMm
6. y noxigHoMy Knaci He NoTpPiBHO SABHO BUKIMKATN OECTPYKTOPKU 6a3oBUX Knacis

B. LECTPYKTOPM BUKMMKAKOTLCS B NOPSAKY, 3BOPOTHOMY BUKITMKY KOHCTPYKTOpPA

r. iHWa BignoBiab



562. (C++) lNepeBnsHadeHHss meTody 6a30BOro Knacy npoBOANTHCSA LUMISAXOM OFOSTOLLEHHS B NOXiAHOMY
knaci (MS VISUAL C++)

a. MeTofy 3 TakMM Xe iM'sm

6. meToay 3 KIO4YOBMM CITOBOM NEw
B. MEeToAy 3 KN4Y0BUM CIIOBOM extern
r. iHWa BignoBiab

563. (C++) AKWwOo npym MHOXMHHOMY yCMNaaKyBaHHi B 6a30BUX Knacax € OQHOMMEHHI eNneMeHTH Ta
KOHNIKT ineHTudikatopis, BiH ycyBaeTbcsa 3a gonomoroto onepadii (MS VISUAL C++)

a. o
0. &
B. :
r. iHWa BianoBiab

564. (C++) Axwo y 6a3oBux Knacie € 3aranbHWi Npegok, To NoxXigHun Big LMx 6a3oBux Knacis knac
ycnagkye ABa npumipHuku nonis npegka. Wo6 yHukHyTv uboro, Tpeba (MS VISUAL C++)

a. Npu crnagKyBaHHI 3aranbHOro npegka BU3Ha4YUTK AOTo SIK BipTyarbHWIA Knac
0. BM3HaAuUUTK Knac npeaka gk CtTatnvyHum

B. BMKOPWUCTOBYBATW KOHCTPYKTOPWU 3 PiI3HNMWU NapameTpamm

r. iHWa BignoBiab

565. (C++) Yn moxHa BUKOPUCTOBYBATH crneundikatopy 4OCTYNy y NogaHoMy Huxde npuknagi (MS
VISUAL C++) class D: A, protected B, public C {}?

a. MOXHa

6. MOXHa BUKOPMCTOBYBAaTK OAMH creumndikaTtop Ang Bcix 6a3oBumx knacis
B. MOXxHa byno 6 Tinbku B pasi ogHoro 6a3oBoro knacy

I. He MOXHa

566. (C++) BiptyanbHa dyHkuia (virtual) — ue

a. MeTog, orofoweHnn B 6asoBomMy Knaci Ta Skui moxe 6yTn nepeBmM3HavYeHn y NoxigHOMy
6. cTatmyHMn meToq abCcTpakTHOro Knacy

B. MeTOof, KN He Mae NporpamMHoOro Koay B peanisauii

r. iHWa BianoBiab

567. (C++) [Anga koxHoro knacy 3 BipTyanbHuMn metogamm komninatop cteoptoe (MS VISUAL C++):

a. HiYoro He CTBOPHOE
6. iepapxito knacis

B. dpanmn 3i cnMckom MeToaiB

r. Tabnuuto BipTyanbHNX METOLIB

568. (C++) BkaxiTb BipHE OronoLieHHsi YncTo BipTyanoHoro metoda (MS VISUAL C++):
a. virtual void f(int) = 0;
6. virtual void f(int) = \0’;
B. virtual clear void f(int);

r.

iHLWa BianoBiab

569. (C++) Akwo B 6a3zoBOMY Knaci MeTof OrofnoLleHNI sIK BipTyarnbHWUA, TO B NOXiAHOMY Knaci MeTof 3
TakMM Xe iM’ssM Ta Habopom napameTpiB Oyae



a. 3BU4YaHMM METOLOM
0. KOHCTAHTHMM METOAO0M
B. CTaTM4HUM METOAOM
I. BipTyanbHUM MeTOA0M

570. (C++) AbcTpakTHui knac (MS VISUAL C++):

a. MiCcTUTb xo4a © O04MH YNCTO BipTyanbHUA METOL
6. € KnacoM 3 KOHCTAaHTHUMM AaHUMIN

B. MICTUTb BipTyarbHi YneHn-gaHi
I. iHWa BianoBiab

571. (C++) O6’ektn abcrpakTHoro knacy (MS VISUAL C++)

a. He MOXHa CTBOpHOBaTH

6. MOXHa CTBOpHOBATK

B. MOXHa CTBOPOBATU TifTbKM ANHAMIYHI
I. iHWa BianoBidb

572. (C++) Ctatnyni gaHi (MS VISUAL C++)

a. iCHYIOTb HaBiTb 3a BiOCYTHOCTI 00’eKTiB Knacy

6. CTBOPHOIOTLCA AN KOXKHOrO 06’EKTY AaHOro Knacy
B. € HE3MIHHUMW JaHUMK

I. iHWa BianoBiab

573. (C++) Konu oronoLyeTscst CTaTUYHWUIA €NeMEHT Krnacy, To BiH

a. BUKOPUCTOBYETbLCSH CNiflbHO BCiMa 06'ekTamun JaHoro knacy

6. BMKOPUCTOBYETHLCA TiMNbKN HEOUHAMIYHMMMK 00'eKTammn JaHOro Knacy
B. HE MOXe 3MiHloBaTMCa ansa ob6'ekTiB 4aHoro knacy

I. iHWa BianoBiab

574. (C++) [lna CTBOpPEHHS CriflbHO BUKOPUCTOBYBAHOIO efieMeHTa AaHux knacy Tpeba Bunepemkatum
iM'a enemeHTa knacy kniovosum cnosom (MS VISUAL C++)

a. static
6. template
B. public

r. include

575. (C++) OronoweHHa wabnoHa dyHKLii noYmMHaeTbes 3 kntodosoro criosa (MS VISUAL C++)

a. template

6. function

B. type

r. iHWa BignoBiab

576. (C++) BHayeHHa gkoro Tuny noseptae KoHCTpykTop (MS VISUAL C++)?
a. Hi4Yoro He noBepTae
6. class
B. null

I. 3anexHo Big TUMY KOHCTPYKTOpa



577. (C++) Cnucok dhopmanbHnx napameTpis WwabnoHa BkasyeTbcs B Ayxkax (MS VISUAL C++)

a. <>
6. []
B. ()
l.

iHLWa BianoBiab
578. (C++) lWabnoH dyHkuii € (MS VISUAL C++)

a. QyHKuieo

6. knacom

B. 0B’ekTOM Knacy
I. TUNoOMm

OCHOBHUM piBeHb

1 2 0
1. OBuUMCnUTU BU3HaYHUK maTpuui | —1 —3 2
0 -2 1

a. 3

0. 2

B. 4

r.0

2. BkaxiTb npaBuUnbHy piBHICTb Ans po3mipHOcTi cymu nignpoctopis L1 Ta Lo geskoro niHinHoro
npocrtopy L:

0. dim(L1 + Lz) dim(Ll) + dim(Lz) + dim(L1 N Lg)

3. Yucroee:

a. anrebpaiyHnm
0. pauioHanbHMM
B. ippauioHanbHMM
r. uinum

4. HaTypanbHe 4Mcno ginutbca Ha 3 Togi i nuwe Toai Konu:

a. OCTaHHs umdpa ginutbes Ha 3

6. pisHMLS MK CyMOIO LMp, SKi CTOATb HA HEMAaPHUX MICUSIX, | CyMOK Lndp, WO CTOATb Ha
napHUX Micusx, 4inutbcs Ha 3

B. CyMa 1oro undp ginntbcs Ha 3

r. iHWa BignoBiab

5. Ocrava Big ginenHsa 117 Ha 11 B KinbLi LiNMX Ynucen AOPiBHIOE

0o oo
PN wo



»

. Uina yactuna [a] aiicHoro uicna a = 1 + sin(7/6) popisHtoe:
a. 0
6. 1
B. 2
g

iHLWa BiANoBiab

7. HenosHa yacTka npwu gineHHi 81 Ha 12 gopiBHIoE:

~

2
12

" ® oo
o N

o

. Burnag 5n+2 matoTb yci wini ymucna, siki:

a. npw ginexHi Ha 5 gitoTb octavy 2
6. npv gineHHi Ha 2 gaTb ocTadvy 5
B. € MapHUMMU

I. KpaTHi Yncny 5

9. fAke 3 HACTYNMHWX TBEPOXKEHb NpaBuUribHe?

a. cepen Oyab-aKkMX M'STU NOCAIJOBHUX HAaTypanbHUX YMCen PiBHO O4HE AiNnTbCsA Ha 3

6. cepen Oyaob-AKMX M'ATU NOCAIAOBHUX HATypanbHUX YMcen € ogHe abo ABa Yncna, Wo OinsaTbca
Ha 3

B. cepef byab-sknx n'atu NocnigoBHUX HaTypanbHUX YMCEN PiBHO ABa AiNATbCA Ha 3

I. MOXHa 3HaWTK N'ATb NOCNIAOBHUX HATypanbHUX YNCEN, cepen SKNX KXOgHEe He OinnTbes Ha 3

10. Onga AoBinNbHMX TPbOX MNOCAIAOBHUX HATypanbHUX YNCEN Mae Micue TBEPIKEHHS:

a. X cyma € napHUM 41MCcnom

6. ix cyma ginuTtbca Ha 3

B. IX cyma ginuTbcs Ha 4

I. cepea HMX € piBHO 2 NnapHMX Yncna

11. Cepepn HaBeaeHWX BapiaHTIB BMOepiTb ToW, Ae BCi Yncna € NpoCTUMMU:

a 2,911

6. 41,51,61
B. 41,43,47
r 13,17,21

12. HatypanbHe uncno ginutbcs Ha 5 Togi | nuwe Togi konu:

a. cyma 1oro undp ginutbcs Ha 5

6. ocTaHHsa undpa JinMTbca Ha 5

B. PIi3HMLA MiXX CyMOIO LMp, SKi CTOATb Ha HENAPHUX MicUsIX, | CYMOo uudip, WO CTOATb Ha
napHUX Micusx, 4inutbcs Ha 5

r. iHWa BignoBiab

13. Onsa 3HaxomkeHHs HCL oBOX LiNUX YMcen BUKOPUCTOBYHOTb

a. anroput™m EBkniga
6. peweto EpaTtocdeHa



B. MeTop BinbcoHa
I. KBaApPaTUYHI NULLKK

14. Yncno 7 €:

a. TpaHCUeHOEHTHUM
6. anrebpaidHnm

B. pauioHanbHUM

r. Linum

15. [Bi maTtpuui MOXXHa gogatu, KO BOHU

a. HeBUPOOXKeHi

6. kBagparTHi

B. OZIHAKOBOro PO3Mipy
I. AiaroHanbHi

16. MaTpuLto MOXXHa MOMHOXMWTM Ha YUCIIO, SKLLO BOHA €

a. TiNbKW KBapaTHO

©. [JOoBiNbHOW

B. TiMbKM MaTpuLielo-CTOBMNLEM
I. TiNbKM MaTpuLeto-psaKkom

17. Cuctema niHinHMX PiBHSIHb HA3MBAETLCS OOQHOPIAHOMD, SKLLO

a. BOHa He Mae XXO4HOro po3B'si3Ky
6. BOHa Mae €QVHUI PO3B'sI30K

B. BOHa Mae binbLue HiXX OOUH PO3B'A30K
I. BCi BiflbHi YnleHWN JOPIBHIOIOTb HYIO

18. BuaHa4HWUK MaTpuLi HE 3MIHUTbLCS, KO

a. [0 eneMeHTIB O4HOro psiAka no4aTty BignoBigHI eNeMeHTM iHLWOoro psiaka
6. enemMeHTU ABOX PSAOKIB MOMIHATU MicLSMK

B. [0 erleMeHTIiB AesKoro paaka gogatun Yicro BigMiHHe Big HynA

I. eneMeHTU OesiKoro psaka NOMHOXUTK Ha OO0BifbHE AiiCHe Yncno

19. AK 3MIHUTBCS BU3HAYHUK MATPULL, AKLLO B HBOMY MOMIHATU ABa PSAKU MicLAMN?

a. He 3MiHUTbCA

6. 3MiHUTb TiNbKW 3HaK

B. [OPiBHIOBATMME HYIO
I. 30iNbWMTLCA B ABa pasu

20. HeHynboBWIA MHOIMYIIEH T-CTEMEHSA 3 OINCHUMM KoedilieHTamu

a. Mae He 6inbLy, HiXX 71 OiINCHUX PO3B'A3KIB
6. Mae MeHL, HiXX 7. OiINCHNX PO3B'sA3KIB
B. Mae M LINCHMX PO3B'A3KiB

-

Ma€ He MeHLL, HX 711 OiINCHUX PO3B'A3KiB

21. AKwo BCi enemMeHTn BU3Ha4YHUKa TPETLOro NopaaKY AOPIBHIOWTL YACNY 772, TO Takni BU3HAYHMK
AopiBHIOBaTUME



22.

23.

24.

25.

26.

27.

28.

a. m?
9

6. m
B. M

.0
Matpuuto A MoXHa NOMHOXWUTU Ha MaTpuuo B, akuwo

a. Ai B posinbHi Matpuui

6. KinbkicTb paakis matpuui A gopisHioe kinbkocTi ctoBnuis matpuui B
B. KinbkicTb ctoBnuis matpuui A gopisHioe kinbkocTi paakis matpuui B
r. Ai B ogHakoBoro poamipy

1 0 3
O6uncnuTy BusHadHuk matpuyi | 0 2015 0
1 0 4
a. 2015
6. 3
B. 4
r.o

[o6yTKM a13a22a31 | A13G21A32 BXOAATb Y BUSHAYHMK TPETHOIO NOPSIAKY i3 3HAaKaMu BiANOBIgHO

a. +i—+
6. +i—
B. —i-+

Yucno a € k-kpatHum kopeHem MHorouneHa f (), sikwo
a. fla) = f'(e) = FED (e )_O,f(k>(a)7é0
6. f(a) = f'(a) = f¥(a) =
8. fla) = f(a) = f‘kl() 0
n fla) = fl(@) = ... = fP(a) = 0, {1 (a) # 0

HanbinbLwni cninbHWn AinbHUK HaTypanbHUX Yncen 28 i 42 nopiBHIOE

a. 14
6. 7
B. 84
r. iHWa BianoBiab

HalmeHLwe cninbHe KpaTHe HaTypanbHuUxX ynucen 28 i 42 fopiBHIOE

a. 14
6. 7
B. 84
r. iHWa BianoBiab

fAke 3 HACTyNHUX NepeTBOpPEHb NiHIMHOro NPOCTOpPY R? € niniittum onepaTtopom?

a. Ai(z,y) = (z+y,z—y)
6. Az(ﬂ?,y) - (x+y’$y)



B. AS(may) = (QE _yax+y+2)
r Ai(z,y) = (z - y,2% +97)
29. ke 3 HACTyNHUX NepeTBOpPeHb NiHIMHOIMo NPOCTOpPY R? He € niHiiH1M onepatopom?
a. Al(x’y) = (ZB + Y, 2z — 3y)
6. A2(may) = (ZB + Yy, * — y)

B. A3($,y) = (x_yax+y+2)
r Ai(z,y) = (z — y, 3z + 2y)

30. Slkuii 3 HaBeAEHUX HIbKYE BEKTOPIB HanexuTb sapy onepatopa A(z;y;z2) = (z +y — z;¢ —

y; 2¢ — 2)?
a. (1;1;2)
6. (0;2;1)
8. (0;0;1)
r (2;1;1)

31. 3HanTu 94po NiHINHOro oneparopa TPMBUMIPHOTO NPOCTOPY, KM NPOEKTYE BEKTOPU HA NIOLLMHY

XOY:

. BekTopu napanensHi oci O Z

. BEKTOpM napanensHi nrnowuHi Y O Z

a
6. sekTopy napanensHi nnowwmHi X 0Z
B
. TiNbKX HyMb-BEKTOP

32. [ns niHinHoro onepatopa A, 3agaHoro Ha npocTopi L, BUKOHYETLCS PiBHICTb

a. dim(L) = dim(Im(A)) + dim(Ker(A))
6. dim(L) = dim(Im(A4)) — dim(Ker(A))
B. dim(L) = dim(Im(A))
r. dim(L) = dim(Ker(A))

33. HeHynboBMIN BEKTOP & € BMACHWM BEKTOPOM niHiliHOro onepartopa A, skuio

a. icHye umcno a Take, wo A(x) = ax
6. icHye HeHyrboBe uncno a Take, wo A(z) = a+ =z
B. A(x) - Hynb-BekTOp

—

ANst BCIX GiNCHUX (v BUKOHYETbCS piBHiCTb A(Z) = ax

34. BnacHi 3Ha4eHHs niHiliiHoro oneparopa (A - itoro Matpuus B AeskoMy 6a3ici) 3HaxoaMMo 3
PIBHAHHS

a. det(A—AE) =0
6. (A—AE) =0

B. det(AA) =0

r. det(A? — \E) =

35. Aknin 3 HaBeAEeHMX HUXKYE BEKTOPIB € BIaCHUM BEKTOPOM JliHIMHOIO oneparopa A(:I;; Y; z) =

Yy —2z;x + 22;2x + 2)?
a. (1;1;2)

(o +



36.

37.

38.

39.

40.

41.

Mpw SiKOMY 3HAYEHHi x onepaTop NOBOPOTY MIOLWMHUN HAa KYT ¢ Ma€ BracHi BEKTOPY

a. a=m/2

6. a=m

B. npu Byaob-sikomy
I. NpW XO4HOMY

3HanTu BnacHe 3Ha4yeHHs onepartopa AudepeHLitoBaHHsS B NPOCTOPI MOMHOMIB HE BULLIE CTEMEHS T

" oo
o

BusHauHuk nobytky AB matpuub A i B pisHuii:

a. nobyTky moaynis BusHauHukis A i B
6. nobyTky Bu3HayHukis A i B
B. CyMi Bu3HauHukis A i B

—

NOTPIGHO NEPEMHOXNTM MaTpULI i 3HAWTU BU3HAYHWK OTPMMAaHOI MaTpuLi
Cuctema 3 m NiHIMHKX PiBHSIHb 3 71 HEBIAOMUMMW HE MOXe ByTWN BU3HAYEHOH Npu:

a. m=3n
6. m>n
B.M=n
rm<n

3HaiiTK ocTayy Bif OiNeHHs MHOroYneHa 23 + 222 — 342 + 8 Ha gBouneH T — 5

3HaliiTb HEMOBHY YacTKy Bif AineHHs MHorouneHa f(x) = z° + 5zt + 42® — 422 + 92 — 3 Ha

mHorouneH g(z) = 23 + 222 —z + 1

42.

a. br — 2
6. 6

B. 22+ 3z —1
z? +1

-

3HanaiTb ocTady Bif AineHHs MHorodnexa f(z) = z® + bzt + 42® — 42% + 9 — 3 Ha

mHorouneH g(z) = 23 + 222 —z + 1

a. br —2
6. 6



43

44

45

46

47.

48.

49.

B. 2+ 3z —1
na?+1

. Slke 3 uMcen He € KOPeHeM faHoro pisHsiHHs t3 +t2 + 8¢ — 10 =0
a. 1
6. —1— 31
B. 1 —3¢
r—1+32

. 3anncom KOMMIIEKCHOro Yncna z = — COS ¢ — 1 Sin ¢ B TPUrOHOMETPUYHIN POpMI €:

a. z = cos(m — @) + isin(m — @)
6. z = cos(—¢) + isin(—¢)

B. z = cos(m + ¢) + isin(m + @)
r. z =cos(y + ¢) +isin(5 + ¢)

. BkaxiTb TpUroHoMeTpruHy chopmMy KommnnekcHoro yicna 1 — ¢

a. cos%7T —kz’sin%r

6. vV2(cos T —isinT)
B. v/2(cos T + 4sin 7T)
r V2(sinZ —icosT)
. BkaxiTb TpUroHoMeTpr4Hy hopMy KOMMIIEKCHOTO YMcna ¢ — \/§

a. 2(cos °F + isin °T)
6. 2(cos g —isin §)
B. 2(cos & + isin )

: s ™
r V3(sin§ +cos §)
Ske 3 KOMMIEKCHUX YMCEN HE € KOPeHeM AaHoro pieHsiHHS 28 + 64 = 0

a. —\/§+i

6. —21
B. —V/3 —i
r—1+3:¢
Yucno o € kopeHeM kpaTHocTi k MHorounena f (), skwo:
a. f(z) pinuTscs a (z — a)F
6. f(x) He minutbes Ha (x — a)FH!
B. f(z) pinutecs Ha (z — @), ane e ginuToes Ha (z — a)F !

r. f(z) He pinutees Ha (z — a)F*2

1
3Hanaite nobytok matpuup | 2 | X (1 -1 2)
3
1 -1 2
a 2 -2 4



2 4 6

B. b
[. MaTpuLi HEe NePEMHOXYIOThbCS

Lol 1 -1 2
50. 3Hangitb nobyTtok matpuub | 2 —1 | X
3 9 2 1 3

a. ManI/ILI,i He NepeMHOXYITbCA

1 -1 2
6. |2 —2 6

3 -3 6
(o 2)

“\0 2

-1 -2 -1
r. 0o -3 1

7T -1 12

1 2
51. 3HangiTe maTpuuo o6epHeHy 40 AaHOi (3 4>

a. obepHeHoi MaTpuLi He icHye
4 2
-3 1

1 4 2

T2\-3 1

4 2
~1
(5

-1 4
52. 3HangitTe maTpuuo 06epHeHy 40 AaHOI ( 5 _2)

6.

B

a. obepHeHoi MaTpuLi He iCHye

-2 5
6_(4 _1)
(-2 5
ole -1

(-2 5
"4 -1
1 2 3

53. 3Hangite matpuuo obepHeHy go gaHoi | 3 4 —2
4 6 1

a. obepHeHoI MaTpuLi He icHye
16 11 2

6. | —16 —11 -2
—-16 —-11 -10



16 —-11 2

B. 3 | —16 11 -2
16 —11 10
16 —-11 2
r. _71 16 —11 2
16 11 10
2 1 3
54. O6YMCNUTU BU3HAYHUK (D 3 2
1 4 3
a. 1
6. 40
B. —40
0
1 2 0
55. O6umcnut Bu3HauHmk |3 2 1
1 1 2
a. —7
6. 0
B. 7
nl

\

56. 3HaiaiTe panr cuctemn sekopis (1,0, 1), (2,2, 1), (3,2,2), (1, —2,2)

" ® oW

R IURE O

57. 3HaigiTb paHr cuctemm Bektopis (2, 3, —1, —é\) (1,2,3, é\) (1,1,4,3), (-2, -3,1, é\)
(37 47 37 i)

nTm o
"';wwr—l

. . I 5 6
58. 3HaiiTV BNacHi 3HaYeHHs NiHiNHOro onepartopa, 3aaaHoro matpuueo A — (8 7

a. )\1 = 1;)\2 =-13
0. )\1:1;)\2:13
B. )\1:5;>\2:7
r. )\1:—1;)\2:13
5 7

y . _— 5 3
59. 3HanTy BNacHi 3Ha4YeHHA NiHiHOro oneparopa, 3agaHoro matpuuen A = (

a. )\1:4;>\2:5



0. )\1 = —2;)\2 =10
B. )\1:5;)\2:7
E)\1:2;)\2:10

5 6
60. 3HanTu BNacHi BeKTOpw MiHINHOro onepartopa, 3agaHoro matpuueo A = (8 7)

a fi(—1,1); f2(3,4)
6. il(_lal)j 2(_3a4)
5. f1(1,1); f2(3,4)

I. 1(_1a1);f2(3a_4)

: . 5 3
61. 3HanTu BNacHi BEKTOpW MiHiNHOro onepartopa, 3agaHoro matpuueo A = (5 7)

62. 3Hatn matpuuio nepexogy Big 6asucy {(1; —1),(2;1)} no 6asucy {(4; —1), (1;2)}:

2 -1
a {1 1

1 1
6. 1 1

1 2
N

(4

63. 3nantu matpuuo C, BUKoHaBLwm BkasaHi onepadii Hag matpuusamm A i B, akwo C = (2A + B)B

a=(5 5)e-(0 5)

—6 —15
& {14 19
20 —15
® \17 1
14 —1
B los —1

: 2 -1 N
64. Onsa matpuui A = 3 1 3HaNTM 06epHeHy MaTpuLiIO:
-1 -1
a. 3 _9

2 -1
o (2 )



1 -1
0 1

(¢

65. Matpuusa nepexogy Big ogHOro 6asmcy Ao iHWOoro A4esKOoro NiHiMHOro NPOCTOPY 3aBXaM €

B.

a. HEeBUPOOXKEHOO
6. BUPOOKEHOIO
B. CUMETPUYHOIO
I. AiaroHasribHoW

66. Akwo BCi eneMeHTn BU3Ha4YHmKa TPEeTbOoro nopAaaky /A NOMHOXWTW Ha YMCNO m, 10 ouepx(aHvu?l
BU3HAYHUK D.OpiBHlOBaTI/IMe

a. m°A
6. mA
B. m*A
. m?A

67. Axkuvn 3 HaBegeHNX HWXxYe O0BYTKIB BXOAUTb Y BU3HAYHUK YETBEPTOrO NOpPsaKy?

a. 013022031044

6. aipazsasraqn

B. (13G230431042

r. a11a220a31043
68. Hexan KinbKiCTb NapHMX NigCTaHOBOK N-Oro NopsAaKy AOPIBHIOE YMCny p, a HenapHux - q. lNopiBHanTe
ynmcnapiq:

a.p>gq

6. p<gq

B. p=4(¢

I. BiANOBiOb 3anexuTb Bid Yncna n

69. Akwo d = (z1, Y1, 21), b= (z2, ¥2, 22), TO

a. G-b=(z1 4y +2) (T2 +ys + 22)
6. d- B T1T2 + Y1Y2 + 2122

B. - _)B = (561 + 582) (y1 + yz) (z1 + Zz)
na-b={x+z2, Y1+ 12, 21+ 22}

70. Ky mix Bektopammn @ = (21, Y1, 21) Ta b = (X2, Yo, 22) BU3HAUAETLCA TaK:

|12+ 11 Y2421 22
Vi +2tad i+
T1T2+Y1Y2+2122
N AV R R
T1T2+Y1Y2+2122
Valtyi i/ ad i+

r arctg $1$2+y21y2+21z22
VIR 22T Hyi+ 23

a. arccos

0. arccos

B. arcsin

—

71. Hexana = :c12+ yJ + zll;:', b= :1:22—1— yﬁ + zzl_é. BekTopu @ i b 6ynyTb



nepneHankKynapHnMmMun, AKLWO:

AT ) 31

2} Yo 22

6. z1x2 + Yy1y2 + 2122 =0
B. b+ % + 2 =0
r(z1+ 1+ 21) (22 +y2+22) =0
72. Bigpanb mix Toukamu A (21,y1, 21) 1@ B (22, Y2, 22) BU3HAYAETLCS 38 (DOPMYIIOK:
a. |zg — x| + |y2 — mil + |22 — 21

6. |x1Z2 + Y12 + 2122
B. |Za — @1 + Y2 —y1 + 22 — 2|

r. \/(.’.U2 — 171)2 + (y2 — y1)2 + (22 — zl)z

73. Hexait @ = x11 + ylj + zll_é, b= Toi + yﬁ + z2E. Toai:

i J k
a. axb= To Yo 29
1 Y1 2
6. G xb= $1$22+ ylyzj + 2122];
B. d XB: (:131—{—:132, Y1 +y2, 21—|—22)
i j Kk
ndxb= 1 Y1 2
T2 Y2 22

74. BekTopu @ i b koniHeapHi Togi i Tinbku ToAj, Konu:

a.d+b=0
6.G-b=0

B.4a—b=0
raxb=0

75. 3aranbHe piBHAHHSA NPAMOT Ha NIOLUMHI - Lie PiBHAHHS BUMMAAY:

a. Az + By + C =0, pe A, B, C'— posinbHi crani, Taki wo |A| + |B| # 0
6. Ax?> + By? +C = 0, pe A, B, C— posinbHi ctani, Taki wo |A| + |B| # 0
B. Az + By =0, npe A, B— posinbi ctani, Taki wo |A| + |B| # 0

r. Az? + By? =0, ne A, B— posinbHi ctani, Takiwo A - B < 0

76. PiBHSIHHS NPSIMOI Ha NIOLLWMHI, sika npoxoanTb Yepes aAsi Toukn My (x1,y1) Ta Mo (29, y2), Mae
Taknn BUrnag;:

a. (90 - 901) (352 - 2131) = (y - yl) (112 — y1)
6. -1 + y—h _—1q

T2—x1 Y2—Y1
T—x1 Yy~ __
B. — I
T2—T1 + Y2—U 0
r T—T1 Y~
T xe—m Y2 —Y1

77. BigctaHb d Big Toukn My (:1:1, yl) 00 NpsiMoi Az + By + C = 0 popisHtoe:



6. d— |Az1+By1+C|
R |4]
|Az1+By:+C)|
B. d = ——2 !
|A|+|B]
[ d — ‘A:IC1+By1+C‘
v A2+ B?

78. Kyt mix npsmumn y = ki + by Tay = kex + by fopisHioe:

a. arctg ’ 1+k k2

6. arcctg 1+k1k2

—k;
1+k1 ko
ko—k1
1+k1ko

r.

79. Npsimi y = k1x + by Tay = ko + by napanenbHi, AKWo:

a. klkg =1
6. kiky = —
B. ]{51 = k2

r. kl = —k?g

80. Mpamiy = kix + by Ta y = kox + by NnepneHAnKynsApHi, AKWO:

a. klkg =1
6. kikys = —
B. kl = k2

r. kl = —kig

81. Kyt mix npamummn A x + By + C1 = 01a Asx + Boy + Cs = 0 popisHioe:

a |A1A2+Ble‘
VABVER
1A2+B1 By
6. arccos \/A2+BZ \/A2+B2
1751 2T Dy
|A1Ay+B1By|
e
. 142+B1 57
. arcsin 5 > 5 5
\/A1+B1 \/A2+B2

B. COS

82. Mpami A1z + By + C; = 01a Asx + Boy + Cy = 0 napanenbHi, sKwWo:

a. A1A2 + B]_B2 =0
0. AlBl + Ang =0

Ay T B
r. A1 =G
AT Gy

83. Mpami A1z + By + C; = 01a Asz + Boy + Cy = 0 nepneHankynsipHi, SKWo:

a. A1A2 + Ble =0
0. AlBl —+ A232 = 0

g A B
T AT B
B _ G

B,



84.

85.

86.

87.

88.

89.

90.

91.

2 2
EkcueHTpucuteTom eninca 23—2 + 7;—2 = 1 Ha3MBaeTLCHA YNCTO:

a. ®

a

a
6. ;
B. -

Cc
rc

a
. . wz 2

PiBHSIHHA acuMNToT rinep6onn & — ¥ = 1 mMae BumMsA ( €- eKCLEeHTPUCHTET ):
a. T==+%
6. y = tex
— fa

B. Y = ibb:r:
ry==£_.x

2 2
PiBHSIHHA anpekTpuc rinepbonm z—Q — 3;—2 = 1 mae BurmaAa (- eKCLUEHTPUCUTET ):

a. T==+%
6.y:ig
B.y::I:gx
.y = *fex

2 2
[Ona eninca % + 3;—2 = 1 (a > b) nonosuHa Bigaani Mix doKycammu ¢ OOPIBHIOE:

a. c=+Va?+ b2
6. c = +va%— b2
B.c=a—>b
rc=a-+b

2 2
[na rinep6onu ﬁ—z — 3;_2 = 1 nonosuHa Bigaani Mixx okycamu ¢ LOPIBHIOE:

a.c=a+b

6. ¢ = Va2 — b?
B. ¢ = va? + b?
e VP —a

[na napabonu y2 = 2px napameTp p - Le:

a. nogsoeHa Bigaanb BiA hokyca Ao AMpeKkTpucu
6. Bigganb Big BepLwKnHKM Jo doKyca

B. Bigganb Big BEPLUMHM OO ANPEKTPUCH

I. Bigganb Big dhoKyca 4O ANPEKTPUCH

3aranbHe PiBHAHHS NOLLMHM - Lie PIBHAHHSA BUrMSAY:

a. Az + By + Cz =0, pe A, B, C'— posinbHi ctani, Taki wo |A| + |B| + |C| # 0

6. Ar+ By+Cz+ D =0, ne A, B,C, D— posinbi ctani, Taki wo |A| + |B| + |C| # 0
B. Az2 + By?> + C2?> + D = 0, npe A, B, C, D— poBinbHi cTani

r. Az’ + By? + C2%? =1, npe A, B, C— posinbHi ctani

PiBHSIHHA NNOLUMHU, sika NPOXoauTh Yepes Tpu Toukn My (x1, Y1, 21), Ma (22, Y2, 22) Ta

M; (z3, Y3, 23), AKi He Nexarb Ha OAHIN NPAMIN, Mae Takvi BUTNSA;



=21 Y—-Yy1 22—z
a | T2—x1 Y-y 2—2 |=1
L3 —T1 Y3 — Y1 23— 21
r—I1 Y-y z—2
6. | T2—21 Y2—Yy1 22—21 |=0
I3 —T1 Ys— Y1 23— 21
r—Tr Y-y =z2—2
B. | €— T2 Yo—Y1 22—21 | =0
r—T3 Ys—Y1 23— 2

r—=T1 Y—U z—z

Llx—xy Y-t 22—z |=1
L—T3 Ys—Y 23— 2

92. BigcrtaHb d Big Toukn My (:L'l, Y1, zl) po nnowmnn Az + By + Cz + D = 0 gopisHioe:

a. d = |Az; + By, + Cz + D|
o |Az1+By1+Cz1+D\
6. d = BT
d o |Aa:1+By1+Cz1+D\
B. - A2 (B2 1C?2+D?
r d— AstByitCuiD|
' VB2+C?+-D?

93. KaHOHIYHi piBHAHHA NPAMOI B NPOCTOPi MatoTb HACTYNHUIN BUMMSAA:

a m(z—xz9)=n(y—y)=p(z— 2)

6 T—xo _ Y=Y _ z2—2
’ m n D
T—xg Y—Y% Z-20
B. =+ =2+ p =0
r T—xo _ Y=Y _ 220
' m n D

94. KyT M NpsIMUMM B NPOCTOPI, SIKi MaloTh HanNpsiMHi BekTopn S = (ml, nl,Pl) Ta Sy =
(m2a 712,292), AOPIBHIOE:

|mama+nine+pipi |
\/m% +ni+p? \/mg +n+p?
|mima+nina+pip1|
\/m%—ﬁ—n%—b—pf\/m%—k—n%—ﬁ-p%
|mima+ning+pip|
B. COS \/m2+n2+ 2\/m2+nzJr 2
1Ty TPY 5 TNy TPy
I arcsin |myima+ning+pipi|
\/m%—w-n%—i-p%\/mg—i-ng—i-pg

a. arccos

95. MMpsiMi B NpocTopi, siki MalTb HanpsiMHi Bektopn S = (my,n1,p1) 1@ Sy = (ma, N2, p2),
napanenbHi, SKLO:

a. mymy +ning + p1p2 =0
6. mimso + ning + p1ps # 0

m_m _ P

ma n2 D2
. Mimo = NNy = P1P2

96. MpsMi B NpocTopi, ik MaKoTb HanpsiMHi BekTopn S1 = (mq,ny, p1) 1@ Sy = (Mg, ng, Pa),
nepneHAVKynsIpHi, SIKLLO:

a. mymgy + ning + p1ps =0



6. mimg + ning + pip2 # 0

m_ P

Tomy 2 D2
. Mmimo = NNy = P1P2

97. Kyt mix nnowwmHamm A x + By + C1z + Dy = 01a Asx + Boy + Coz + Dy = 0 popieHioe:

a |A1A2+BlB2+C’102|
"\ A2+B}+C}\/ A3+ B} +C?
COS | A1 Ag+B1 By +C1Cs|
\/ A2+B3+C}/A+B3+C}
arcsin |A1A2+BlBQ+0102|
\/A2+B3+C2 /A2 +B3+C?
|A1A2+Ble +C"102|
A2+ B} +C2\/ A3+ B2+C2

o

w

a

arccos

98. Oginnowmnn A1z + Biy + Ciz+ Dy =071a Asx + Boy + Coz + Dy =0
nepneHAVKYNApHI, SKLO:

a. AjAy + B1By + C1Cs 7é 0

6. AjAs + BiBy + C1Cy =0
A _ B _ G

B. A, — By Cy
r. AlAg == BlB2 == 0102

99. Osi nnowwnn A1z + By + Ci1z + Dy = 01a Asx + Boy + Coz + Dy = 0 napanensHi,
SKLLO:

a. AjAs + BiBy, +C1Cy =0

6. A1As + B1By + C1C5 # 0
A _ B _C

B4, =B — G
I. A1A2 - BlBg - 0102

100. TMpsMi B NpOCTOpi, iki MalOTb HanpsiMHi BekTopn §1 = (Mg, 1, p1) Ta S = (Ma, na, Pa),
napanernbHi, SKLO

a. mimgy +ning +pips =0
6. mimso + ning + p1ps % 0

m_m _ P

T omg 2 p2
. mimy = NNy = P1P2

101. TMpsmi B npocTopi, siki MakTb HanpsmHi Bektopn 81 = (M, 1, p1) 1@ 83 = (Mg, na, Pa),
nepneHaVKYNsipHi, SKLLO

a. mimg +ning + p1ps = 0
6. mima + ning + p1p2 # 0

m_u _ P

Tomy %) D2
. Mimy = NNy = P1P2

102. MnowwuHa, piBHaHHS aKkoi ax + by + cz = 0 (abc # 0),

a. napanensHa Tinbku o oci Ox
6. napanenbHa Tinbkn ao oci Oy
B. napanenbHa Tinbku go oci Oz



I. NPOXOAMTb Yepe3 NoYaToK KoopaMHaT
103. OpT — ue BeKTOp, AOBXMNHA SIKOTO JOPIBHIOE

a. 1

6. 0

B. \/ﬁ Ae 1. — BUMIPHICTb NpocTopy
. N, A€ N — BUMIPHICTb NPOCTOpPY

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

Twm oo
© wan

105. CkansipHuii AoByTok BekTopis @ = (2;5) Ta b = (2; 3) AopiBHioe

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

106. CepeauHoto Biapiaka 3 kiHusmu y Toukax A(0;4) ta B(—2;2) € Touka

a. M(2;2)

6. M(—2;6)

B. M(—1;3)

r. M(—2;-2)

107. fka 3 ToYOK HanexuTb nnowwmHi 2 +y + z — 4 = 07?

a. (2;2;-2)
6. (—2;6;0)
B. (—1;3;1)
r. (0;2;—2)

108. Touka M pinuts Bigpisok AB y BigHOLWEHHI 2:1. Y SKOMY BiAHOLLEHHI AiNUTbL LA TOYKa BiAPi3oK
BA?

a. y Tomy X
6. 1:2
B. 1:3
r. 3:1

109. MnowuHa, piBHsHHS sikoi ax + ¢z + d = 0 (acd # 0), napanensHa

a. Tinbkun go oci OX
6. Tinbkun go oci OY
B. Tinbkn go oci OZ
r. go nnowmHn X OY

110. BcraHosutyn Bug yotupukyTtHuka ABC D 3 Bepwmramm y Toukax A(0; 0), B(1;3), C'(4;4),



D(3;1):

. pomb
NPSMOKYTHUK
KBagpar

Tpaneuis

SR B )

111. KoHiyHa noBepxHS - Lie NOBEPXHS, YTBOPeHa NpsiMnMHu, AKi

a. MpoxogsATb Yepes 3agaHy TOYKY | MepeTnHalTb 3a4aHy MiHio
6. NpoxogATb Yepes 3agaHy TOUKY

B. MapanernbHi 3agaHiv npaAMin i nepeTMHaloTb 3agaHy niHito

I. napanernbHi 3agaHiv npsamin

112. PiensiHns 922 — 4y? — 422 = 0 3anae B npocTopi

a. enincoig

6. KOHiYHY NOBEPXHIO

B. UMNIHAPWYHY NOBEPXHIO

I. OAHOMNOPOXHUHHWIA rinepbonoig

113. PieusiHus 922 + 41y? + 422 = 36 3anae B npocTopi
a. enincoig
0. KOHiYHY NOBEPXHIO
B
r.

. UMNIHAPUYHY NOBEPXHIO
OLHONOPOXHUHHMI Finepbonoig

114. PisHsiHus 922 — 422 = 36 3apae B npocTopi
a. enincoin
6. KOHiYHY MOBEPXHIO
B
r.

. LMNiHOPWYHY MNOBEPXHIO
0OHOMOPOXHUHHUI rinepbonoig

115. PisHsivus 922 + 4y? — 4z = 0 3anae B npocTopi
a. enincoin
6. KOHiYHY MOBEPXHIO
B
r.

. UMNiHAPWYHY NOBEPXHIO
eninTuyHU napabonois

116. CepeamHu CTOpiH TpUKyTHUKa nexarb y Toukax Mi(—1;5), My(3;4), M3(8; —4). Cknactu
PIBHSIHHSI CTOPOHU TPUKYTHWKA, sika NPOXoanTb Yepes Touky M :

a. bz +8y+35=0
6. 8¢ +5y —17=0
B. 8¢ +5y+25=0
rbr+8y—19=0

117. MNpAMoniHinHI TBiIPHI NOBEPXHI ApYroro NOpsAKy - Le Npsami, sKi

a. nepeTMHaKTb MOBEPXHIO B OAHIN TouYLi
6. nepeTMHalTb NMOBEPXHIO B BOX TOYKAX



B. AOTMKAaOTbCHA OO0 NOBEPXHi
I. iHWa BianoBiab

118. JliHia nepLuoro nopsaky Ha nraoLwWwmHi — ue

a. [OoBiNbHa 3aMKHeHa niHia 6e3 camonepeTuHiB
0. [JoBinbHa 3aMKHeHa JiHis

B. npsiMa

I. KOmno

119. HepisHicTb ax + by + ¢ < 0 Bu3Hayae Ha NMOLUHi

a. npsmy
6. Bigpi3ok

B. Kpyr
I. NiBNAOWMHY

120. Bektopn d = a:lg + yJ + zll_é, B = :1:2%' + yﬁ + zﬂé OpPTOroHarbHi, AKLWO

CLAT ) 3

2} Yo 22

6. 172 + Y1y2 + 2122 = 0

T oy oa
B. $;+y;+z; =0
r(@tyta)(@ty+2) =0

121. Bektopn @ = :r;lf + yJ + zll—é, 3 = x2§+ yﬁ + zﬂé KoniHeapHi, SKWo

AR ) —3Y

2} Yo 22
6. 122 +Y1y2 + 2122 =0
Ty o oa
B. ) + Yo + 22

L(xi+yr+21)(x2+y2+22) =0
2
122. PiBHsIHHS acumnToT rinepbonu ﬁ—z + 'Z—z = 1 mae Burnsag

a. x==+2
6. y = *ex
B. Yy =3
r.y:j:gac

123. PiBHSHHA NpsMOI y Bigpi3kax Ha 0CAX — Lie PIBHAHHA BUMMSay

a. 2+4 =
6. Ax + By =C
B. 4+ ¥ =1

raxr+by=1

124. PiBHSIHHS NNOLLMHU, sIka NPOXOAMUTL Yepes Tpu Toukn My (x1,y1, 21), Ma(x2, ys, 22),
M;(x3,ys, 23), 3anucyeTbes y BUMsA

r— y—u zZ—2z1
a. |[T2—x1 Yo—Yy1 z2—z|=1
3 —T1 Y3 — Y1 23— 21



r—I1 Y-y z2—z2

6. |[z2—x1 Y2—y1 22—21|=0
L3 —T1 Ys—Y1 23— 2
r—%1 Y—Yy1 22—z
B.|[—Z1 Yo~y 22—z =1
L—T1 Ys— Y1 23— 21

L o1 +yys + 223 =0

125. BigcTaHb Big TOYKM A(:I;O, yo) po npamoi ax + by + ¢ = 0 MoxHa 06YMCIIMTY 3 LOMOMOTOH
dopmynu
|azo+byo+c]
Va2+b?
6. |azg + by + ¢|
|azo+byo+c]

+/ lal+[b]

lazo+byo|
va2-+b2+4c?

126. Kyt mix npamummn y = ki + by Tay = kax + by nopisHioe

ko—ky
1+k1 ko
ko—k1
1+kiko
ko—kq
1+k1ko
ko—k1
1+k1ko

a. arcctg

6. arctg

B. tg

r.

127. Hexali @ — [OBiNbHWIA BEKTOP. SKi 3 HAaBeAEHUX Hkde piBHocTen 1) d - a = 0, 2) |d X d| =
3)dxd=0,4)|a-d|l =|d|?icrunni?

a. 1i3

0. 2i4

B. 3i4
r1i2

128. Mpami A1x + By + C1 = 0 1a Asx + By + Co = 0 napanenbHi, sk

a. A1A2 + Ble =0
0. AlBl + Ang =0

T A B,
P A G
T Ay Cy

129. Enincom HasnBaeTbCA reoMeTpudHe MicLe TOHOK MIOWMHN, O SKUX

a. BigcTaHb 40 3agaHol TOYKW SOPIBHIOE BiACTaHi 40 3a4aHOol NpsiMol

6. cyma BigcTtaHen o ABox hikCoBaHMX TOYOK € BENMYMHA cTana

B. [OOYTOK BigcTaHen A0 ABOX (hiKCOBaAHMX TOYOK € BENnM4YMHa ctana

I. MOAyNb Pi3HWULI BiaCTaHen 40 ABOX (hiKCOBaHMX TOYOK € BENMYMHA cTana

130. Tinep6onoto Ha3MBaeTbCA rEOMETPUYHE MiCLIe TOYOK NITOLLMHK, ONS SKUX

a. BigcTaHb 40 3agaHol TOYKW SOPIBHIOE BiACTaHi 40 3a4aHOol NpsiMol
6. cyma BigcTtaHen o ABox hikcoBaHMX TOYOK € BENMYMHA cTana



B. A0OYTOK BigcTaHen 00 ABOX (hiKCOBAHMX TOYOK € BENWYMHA cTana
I. MOAyINb Pi3HWUUI BiACTaHeN A0 ABOX (hiKCOBAHMX TOUMOK € BENMYUHA cTana

131. Napabonot Ha3nBaETLCS rEOMETPUYHE MICLIE TOYOK MIMOLLUNHK, SIS SKUX

a. BigcTaHb 4O 3a4aHOi TOYKM JOPIBHIOE BiACTaHI 40 3a4aHOi NpAMOi

6. cyma BigcTaHen o ABOX (hiKCOBaHUX TOYOK € BENMMYMHA cTana

B. A0OYTOK BigcTaHen 00 ABOX (hiKCOBAHMX TOYOK € BENUYMHA cTana

I. MOAyINb Pi3HWUU BiACTaHeN A0 ABOX (hiKCOBAHMX TOYOK € BENMYUHA cTana

132. Po3B'sa30k andepeHuianbHOro piBHAHHSA, Y KOXHIN TOULi SIKOro NOPYLLYETLCA €AMHICTL PO3B'A3KY
3apadi Kouwi:

a. YacTnHHun
©. 3aranbHui
B. Ocobnueui
r. Moxe 6yTn i ocobnumeuMm, i YaCTUHHUM

133. 3apaua Kowi y' = 2z + y*, y(0) = 0 mae poss'sskis:

a. OguH

0. [Oea

B. >KoaHoro
r. beaniv

134. [locTaTHs ymoBa icHyBaHHs poss'asky sapadi Kowi y' = f(z,y), y(zo) = yo:

a. f(aTano) #0
6. O6mexeHicTb yHkuii f(z, y)

B. HenepepsHictb dyHkuii f(x,y)
r. Cepen HaBefeHMX BapiaHTiB HEMae NpaBWIIbHOI BigMOBIAi

135. Po3B'sa30k andepeHuianbHOro piBHAHHSA, Y KOXHIN TouYLi Sikoro 36epiraetbCsa €OuHICTb PO3B'A3KY
3apadi Kowwi:

a. YacTHHUn
0. 3aranbHui
B. Ocobnueun
r. Moxe ByTh i 0cOONUBMM, | HaCTUHHUM

136. 3agaua Kowiy' = f(x,y), y(zo) = yo (f(x,y) - HenepepsHa dyHKLis) piBHOCKIbHA
iHTerpanbHOMY PiBHSHHIO:

a. y(z) = [ £(&,y)de

6. y(z) = o +fyf(w,n)dn

o, y(@) = vo + [ F(€,u(€))de

r. Cepen HaBefeHMX BapiaHTiB HEMae NpaBWIIbHOI BigMNOBIAi

137. 3apava Kowi y' = ,/y, y(0) = 0 mae HenepepBHO AUDEPEHLINOBHUX PO3B'A3KIB:



138.

139.

140.

141.

142.

143.

144.

a. OguH

6. [OBa

B. >KoaHoro
r. beaniv

3apaua Kowi y' = 2z + 3zy3, y(1) = 1 mae poss'sakis:

a. OguH

0. Oea

B. XKogHoro
r. beaniv

Pisrsinns (322 + 62y?)dz + (6yx?® + 4y3)dy = 0:

a. 3 BigoKkpemnoBaHNMKU 3MiIHHUMN

6. OgHopigHe

B. JliHinHe

r. Cepen HaBegeHMX BapiaHTiB HEMae NpaBWIbHOI BigMOBIAi

1

PigHsiHHa y = T

a. OpgHopigHe

6. Ninive sigHocHo y(x)

B. MininHe BigHocHo (Y )

r. Cepeq HaBegeHMX BapiaHTiB HEMaE NpaBUITbHOI BigNoOBIAi

Ake 3 gudepeHuianbHUX PiBHAHb He € MiHIMHUM BiZHOCHO Y(X) abo x(y):

2

a y - Hy=(z+1)°
6. y — %y = e

2 2
B. Y — 2y = 5
r. Cepeq HaBegeHMX BapiaHTiB HEMaE NpaBUITbHOI BigMNOBIAi
Axke 3 gudepeHuianbHUX PiBHAHb HE € PIBHAHHAM Y NOBHUX AndepeHuianax:
a. (3z% + 6zy?)dz + (6yz® + 4y3)dy = 0
6. y%dy = id:z:
B. 2zydy + (22 — 2y?)dz = 0
r. Cepen HaBeeHMX BapiaHTiB HEMae NpaBWIIbHOI BiAMNOBIAi

Szy+x |
2 Tzy? "

PigHsiHHA § =

a. OpgHopigHe

6. Niinte BigHocHO dhyHKuiT Z(Yy)

B. NinilHe BigHOCHO yHKUiT Y(T)

r. Cepen HaBeeHMX BapiaHTiB HEMae NpaBWIIbHOI BiAMOBIAi

AvdepenuiansbHe pisHsHua M (z, y)dy + N(z, y)dx = 0 € piBHsHHAM Yy NOBHUX

avdepeHuianax, siKuwo:

oM _ ON
dy ~— Oz
6. dyHkuii M (x,y) i N(z,y) HenepepsHi

a.



B. M(z,y) = Mi(z)Ma(y), N(z,y) = Ni(z)N2(y)
r. Cepeq HaBegeHMX BapiaHTiB HEMaE NpaBUITbHOI BigNoOBIAi

145. Pisnsng (2zy + 3y?)dy + (2? + 6zy — 3y?)dx = O:

a. OpgHopigHe

6. NiHinte BigHocHo dyHKkuii y(x)

B. Y NOBHMX AndepeHuianax

r. Cepen HaBeeHMX BapiaHTiB HEMae NpaBWIIbHOI BigMNOBIAi

146. Ake 3 andpepeHuianbHNX PiBHAHb HE € OQHOPIOHUM:

a. (zy — y?)dz — (2 — 2zy)dy = 0

2

! TY—yY
6.y = 2 +2zy
B. oy =y+1

r. Cepen HaBefeHMX BapiaHTiB HEMae NpaBWIIbHOI BigMOBIAi
147. Ake 3 andpepeHuianbHNX PiBHAHD HE € PIBHSAHHAM 3 BiAOKPEMIIIOBAHUMN 3MiHHUMM:

a. z?e"Vdz + \/yzdy = 0

6. z(y + 1)dz — (z* + 1)dy = 0

B. ¥ + 2’y = /2y

r. Cepeq HaBegeHMX BapiaHTiB HEMaE NpaBUITbHOI BigMNOBIAi
148. skwo p(z) = e/ Y@ _iurerpysanbHmii MHoxHuk pisnsies M (z,y)dz 4+ N (z,y)dy = 0, 10
tyHkuis () popiBHIoE:

! !

5 M, —N,
. M’]\{N'
6. 4=
. N’ NM’
"y

N
r. Cepen HaBefeHMX BapiaHTiB HEMae NpaBWIIbHOI BigMOBIAi

B.

149. MerToa Bapiauii 4OBINbHOT CTanoi 3aCTOCOBYETHCA MPU PO3B'A3YBAHHI PiBHAHDb:

a. OpgHopigHux

6. 3 BigoKpeMnoBaHMU 3MIHHUMU

B. Y NOBHMX AndepeHuianax

r. Cepen HaBedeHMX BapiaHTiB HEMaeE NpaBWIIbHOI BigMOBIAi

150. PigHsHHa Yy = 2y + z? + 1 moxHa pO3B'A3yBaT METOAOM MiACTAHOBKN:

a.y=z-z
6. y=u-v
B. Yy = 22

r. Cepen HaBegeHMX BapiaHTiB HEMae NpaBWIbHOI BigMOBIAi

151. OudepenuiansHe pisHaHia M (x,y)dy + N (z,y)dx = 0 € piBHAHHAM Y NOBHNX
andepeHuianax, sSKLWwo

a OM _ 0N
*Qy Oz
682M_62_N
ooy T Ox?




oM _ ON
ox ~ Oy
r. Cepen HaBefgeHMX BapiaHTiB HEMae NpaBWIbHOI BigMOBIAi

B.

152. Cepeg nepenivyeHnx 3agadeto Kouli €:

a. zyy =1 — 22

6. ydz + ctgedy =0,y (3) =1

B. ¥ +3y +5y=1¢€%9y(0)=41y(1)=6

r. Cepeq HaBegeHMX BapiaHTiB HEMaE NpaBUIibHOI BigNOBIA

153. Cepeqn HaBegeHUx BapiaHTiB 3agadveto Kouwi €:

a. zy =y* + 23

6. ¥ +5y —3y==z,9(0)=4,9(1)=2

8. 2y’ —y' +xy=4y(1) =3,y'(1) =2

r. Cepen HaBeeHMX BapiaHTiB HEMae NpaBWIIbHOI BigMOBIAi

154. TNopsagkom gndepeHLianbHOro PiBHAHHA HA3UBAETLCS:

a. HamBuwmin cteniHb OAHIET 3 NOXigHMX PIBHAHHS

6. HamBuwimin nopsgok NOXigHMX PiBHSHHS

B. Cyma BCix nopsaakiB NOXiAHMX, WO BXOAATb Y PiBHAHHS

r. Cepen HaBefeHMX BapiaHTiB HEMae NpaBWIbHOI BigMOBIAi

155. Oucpepenuianshe pisrsitks F(z,v,v,y", ..., y™ 1, y™) = 0 nasusaetscs:

a. PiBHAHHAM 3 YAaCTUHHUMK NOXiOHUMU

6. 3BuyanHum gndepeHuianbHUM PIBHAHHAM NEepLUOro NopsaKy
B. 3BUYaHUM gudepeHLuianbHUM PIBHAHHAM 72-T0 MOPSAOKY

r. Cepeq HaBegeHMX BapiaHTiB HEMaE NpaBUITbHOI BigMNOBIA

156. YacTnHHMI pO3B'A30K HEOOHOPIAHOIMO AndepeHLianbHOrO PiBHSAHHSA y" + 6y’ = Hx metogom
HeBU3Ha4YeHNX KoedilieHTIB LWyKaloTb Y BUrNA4i:

a. y=(Az+ B)z

6. y=Ax+ B

B. y = Ax

r. Cepen HaBegeHMX BapiaHTiB HEMae NpaBWIbHOI BigMOBIAi

157. MeTtogom Bapiauil JOBINbHUX CTanuX pPo3B's30K AnepeHLianbHOro piBHAHHS y" — y' — 6y =
xe” noTpibHo LWyKaTn B BUrNAA;:

a. y = C1(z)e’ + Cy(x)e %"
6. y = Ci(z)e*® + Co(z)e >
B. Yy = 6_2$(Cl($) + 11302(213))

r. Cepen HaBeeHMX BapiaHTiB HEMae NpaBWIbHOI BiAMNOBIAi

158. [o sikoro 3 HaBegeHUX HeOQHOPIAHMX AudepeHUianbHNX PIBHAHb HE MOXHAa 3aCTOCOBYBaTU METOA
HEBU3HAYEHNX KoediLiEHTIB:

a. y' +3y —4y =1z +sinbz
6. z2y" — dxy’ + 3y = €°
B. y' =5y +4y =%



r. Cepen HaBeeHMX BapiaHTiB HEMae NpaBWIbHOI BigMOBIAi

159. YacTnHHUI po3B'A30K HEOOQHOPIAHOIO AndepeHLianbHOro PiBHAHHSA y” + 36y = 24 cos 6x
METOOOM HEBU3HAYEHMX KOeILEHTIB LWYKaloTb Y BUTMSAI:

a. y = Acosbx

6. y=Acosz + Bsinx

B. y = Acosbx + Bsinbzx

r. Cepen HaBedeHMX BapiaHTiB HEMae NpaBWIbHOI BiAMNOBIAi

160. MeToaom BapiaLlii AOBINbHMX CTanMx po3e'sa3ok andepeHuianbHoro 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 +z2Cq(x)e >

r. Cepen HaBegeHMX BapiaHTiB HEMae NpaBWIbHOI BigMOBIAi

161. Bu3HauHMK BPOHCLKOro ANs MiHiiHO He3anexHKx pose'askis pisHaAHKA ¥ + 22y’ — 5y = 0
nogaeTbcsa popmyroto:

a. W(z) = Ce*
6. W(z)=Ce®
8. W(z) = Ce”

r. Cepen HaBegeHMX BapiaHTiB HEMae NpaBWIbHOI BigMOBIAi

162. YacTnHHUI pO3B'A30K HEOOQHOPIAHOIO AndepeHLianbHOro PiBHAHHSA y" — 8y' + 15y = 2e3% +
sin bx MeToooM HeBU3HaYEHUX KOEILIEHTIB LLYKaTh Yy BUMMAA;:

a. y = Az%e3® + Bz cosbx + Czsin bz

6. y = 24e3® + Bsinbx

B. y = 2A4e3® 4 Bsinbzx + C cos 5z

r. Cepen HaBefeHMX BapiaHTiB HEMae NpaBWIbHOI BiAMNOBIAi

163. Akuwo BpoHckiaH poss'askis pisHanks ¥ + 4zy” — (22 + 1)y’ + 5y = 0 popisHioe Hyrio B
Touui @ = 5, TO:

a. BiH gopiBHtoe Hynto B Touui @ = 6

6. BiH MOXe sk JOpiBHIOBATY HYIMIO, TaK i He JOPIBHIOBATY HyMo B Touli © = 6
B. BiH He icHye B Touli x = 6

r. BiH He fopiBHIOE HymIO B TouUi £ = 6

164. YaCTUHHWIA PO3B'A30K HEOAHOPIAHOIO AndepeHLiianbHoro pisHaHKA ¥ — 7y’ + y = sin 5z
METOAOM HeBM3HaYEeHMX KoeilieHTiB WyKaloTb Y BUrNAagi:

a. y = Asinbz

6. y = (Az + B)sinbzx

B. y = Az sinbz + Bx cosbx

r. Cepeq HaBegeHMX BapiaHTiB HEMaE NpaBUITbHOI BigNOBIA

165. MeTtoaom BapiaLii 4OBiNbHMX CTanMx po3s'asok andepeHuiansHoro pisHsaHHa ¥y — 10y’ +



21y = 3

a. y = C1(z)e3* + Cy(z)e™
6. y = C1(x)e 102 4 Cy(z)e?'®
B. y = (Cy(z) + zCs(z))

r. Cepen HaBefeHMX BapiaHTiB HEMae NpaBWIIbHOI BigMNOBIAi

NOTPIBHO WyKaTn B BUMMSAI:

166. [1o sikoro 3 HaCTyNHUX HEOOHOPIAHMX AndbepeHLianbHUX PiBHSHb HE MOXHAa 3aCTOCOBYBaTU METOA
HeBM3HaYeHUX KoeilieHTIB:

a. ¥y + 3y + by = ze® + 2sin 2z

6. z2y" + 6xy —y = e

B. y' + 4y’ +4y = GF

r. Cepen HaBedeHMX BapiaHTiB HEMae NpaBWIIbHOI BigMOBIAi

167. OucbepenuiansHe pishsiHis ¥y — (z + 2)%y" + (z — 10)y’ — y?*Inz = e® e

a. JliHinHnm HeogHoOpPIgHUM

6. HeniHiiHum TpeTboro nopsaaky

B. JIiHIMHUM ogHOPIgHMM TPETLOro NOPSAAKY 3i 3MiHHUMK KoedilieHTaMu
r. Cepen HaBefeHMX BapiaHTiB HEMae NpaBWIIbHOI BiAMNOBIAi

168. BU3HAUHMK BPOHCHKOrO 11t MHIHO He3anexHNX po3e'sakis pisHsHHs i + 3z2y — 4y = 0
nogaeTbcsa popmyroto:

a. W(z) =Ce
6. W(z)=Ce®
8. W(z) = Ce”

r. Cepen HaBegeHMX BapiaHTiB HEMae NpaBWIbHOI BigMOBIAi

169. BusHauHMK BPOHCLKOrO AN NiHIiHO HEe3aneXHX POo3B'A3kiB PIBHAHHSA Ty — 6x2y' +2y=0
nogaeTbcsa popmyrnoto:

a. W(z) = Ce>
6. W(z) = Ce
8. W(z) = Ce3

r. Cepeq HaBegeHMX BapiaHTiB HEMaE NpaBUITbHOI BigMNOBIAi
170. Oudpepenuianshe pisHsiusg Y™ + a1y + apy™ 2 4+ . 4 a4,y = f(x) nasusaetbes:

a. HeniHinHMM m-ro nopsigky

6. JliHiMHUM OgHOPIAHMM T-TO NOPSOKY

B. JliHINHUM HeoQHOPIOHMM T -rO NOPSAKY

r. Cepeq HaBegeHMX BapiaHTiB HEMaE NpaBuITbHOI BigNOBIA

171. ®yHOaMeHTanbHOK CUCTEMOID PO3B'A3KIB PIBHAHHS y(”) + aly("_l) + agy(”_2) +...+ay=
0 HasuBatoTbCS:

a. NPO3B'A3KIB LbOro PiBHAHHSA, SKi HE AOPIBHIOKTbL TOTOXHO HYIIHO
6. JliHiNHO He3anexXHi Ppo3B'A3KN LibOro PiBHAHHS

B. 3aranbHuN, YaCTUHHWIA Ta 0COBNMBUIA PO3B'SI3KM LIbOrO PiBHSIHHA
r. Cepen HaBefeHMX BapiaHTiB HEMae NpaBWIbHOI BigMOBIAi



172.

173.

174.

175.

176.

177.

178.

179.

3aranbHUN po3B'si30K NiHINHOrO HEOAHOPIAHOIO PIBHAHHS AOPIBHIOE:

a. JliHinHin komBiHauii po3B'sa3kiB 3 PyHOAMEHTANbHOI CUCTEMU PO3B'A3KIB LIbOrO PiBHAHHS

6. CyMi YaCTUHHNX PO3B'sA3KIB LbOro i BiANOBIAHOIO O4HOPIAHOMO PiBHAHD

B. CyMi 4OBINbHOIO po3B'A3Ky LbOro PIBHAHHSA i MiHINHOT KOMBiHaUiT hyHOameHTanbHOT cuctemm
PO3B'A3KiB BiAMNOBIHOMO O4HOPIAHOMO PIBHAHHSA

r. Cepeq HaBegeHMX BapiaHTiB HEMaE NpaBUITbHOI BigNoBiAi

Teopema icCHyBaHHS i eAMHOCTI po3B'Aa3Ky 3agadvi Kowi (Teopema lMikapa) pae:

a. HeoOxigHi ymoBM iCHYBaHHS | €QUHOCTI PO3B'A3KY

6. HeobxigHi i gocTaTHi yMOBW iCHYBaHHS i EAUHOCTI PO3B'A3KY
B. [ocTtaTHi yMOBM iCHyBaHHS i €AMHOCTI PO3B'A3KY

r. Cepeq HaBegeHMX BapiaHTiB HEMaE NpaBUITbHOI BigNoBiAi

Teopema icHyBaHHS po3B'a3Kky 3agadi Kowi (Teopema lNeaHo) aae:

a. HeoOxigHi ymoBM iCHyBaHHS pO3B'A3Ky

6. HeobxigHi i gocTtaTHi ymoBWM iCHYBaHHS pO3B'A3Ky

B. [ocTtaTHi yMOBM iCHyBaHHS i €AMHOCTI PO3B'A3KY

r. Cepeq HaBegeHMX BapiaHTiB HEMaE NpPaBUITbHOI BigNoOBIAi

Bapava Kowi y' = = + siny, y(0) = 2 mae poss'sakis:

a. OguH

0. [OBa

B. KogHoro
r. beaniv

Cepepn Hwk4e HaBedeHux 3agadeto Kowwi €:

a. zyy =1+ 2% y(1) =2

6. 2ydx + tgxdy = 0

B. ¥ + 4y + 6y =e?%,y(0) =3,y(1) =5

r. Cepeq HaBegeHMX BapiaHTiB HEMaE NpaBUITbHOI BigNOBIAi

PiBHAHHSA y' = 2y + €* MoxHa po3B'A3yBaT METOLOM MiACTaHOBKM:

a.y==z-z
6. y=u-v
B. Y = 2°

r. Cepen HaBefeHMX BapiaHTiB HEMae NpaBWIlbHOI BiAMOBIAI

OudepeHuianbHe piBHAHHA NepLLOro NOpsiaKy Ha3MBaETLCA JiHINHUM, SKLLO BOHO Mae BUNAA;

a. ¥y = f(z,y), ne f(z,y) - dyHKUIA HYNbOBOrO BUMIPY

6. M(z,y)dz + N(z,y)dy = 0, ne M (z,y) i N(x,y) - dyHkuii ogHoro i Toro camoro
BUMIpPY

8. ¥ +p(x)y = q()

r. Cepeq HaBegeHMX BapiaHTiB HEMaE NpaBUITbHOI BigMNOBIAI

PissiHHs ze~dz — (3y + z?e~%)dy = 0:

a. 3 BigoKkpemnoBaHNMKN 3MiHHUMN



6. OgHopigHe
B. JliHinHe
r. Cepen HaBeeHMX BapiaHTiB HEMae NpaBWIbHOI BigMOBIAi

180. PisHannsa (2 + 4y)dz + sin zdy = 0:

a. 3 BigoKpeMntoBaHUMM 3MiHHUMM

0. JliHinHe

B. Y NOBHMX AndpepeHuianax

r. Cepen HaBeeHMX BapiaHTiB HEMae NpaBWIIbHOI BigMNOBIAi

181. PigHsHHs 2y — Ty + €Yy’ = 0:

a. 3 BigokpemnoBaHNUMKN 3MiIHHUMN

6. OpgHopigHe

B. JliHinHe

r. Cepen HaBeeHMX BapiaHTiB HEMae NpaBWIbHOI BiAMNOBIAi

182. Pignsinns (y3 + zy?)dz — x3dy = 0:

a. 3 BigoKkpemnoBaHNMKN 3MiIHHUMN

6. OaHopigHe

B. JliHinHe

r. Cepeq HaBegeHMX BapiaHTiB HEMaE NpaBUITbHOI BigMNOBIAi

183. [Ong iHTerpyBaHHA NiHINHNX AudepeHuianbHUX PiBHSAHb NepLUOoro nopsaaky MoXxHa
BMKOPWUCTOBYBATH:

a. MeToa BUKNIOYEHHS

6. MeTtoa BBeAeHHs napameTpa

B. Metog Bapiauii goBinbHOI cTanoi

r. Cepen HaBefeHMX BapiaHTiB HEMaeE NpaBWIIbHOI BigMOBIAi

184. PigHsiHHA Y = 3§ + e

a. OgHopigHe

6. Y noBHMX AndepeHLianax

B. JliHinHe

r. Cepeq HaBegeHMX BapiaHTiB HEMaE NpaBuIibHOI BigNoOBIA

185. Pinsnnsa oy’ — 222, /y = 4y:

a. JliHinHe piBHAHHSA

6. PiBHsHHA BepHynni

B. PiBHSIHHSA y NOBHUX AndepeHLianax

r. Cepeq HaBegeHMX BapiaHTiB HEMaE NpaBUITbHOI BigNoBiAi

186. fAke 3 HaBegeHUx andepeHuianbHUX PIBHSAHb HE € PIBHAHHAM Y NOBHUX AudbepeHLianax:

a. sin(zy) + zy cos(zy) + 2%y cos(zy) = 0

6. (bz — y)dz = zdy

B. 2zydy + (2 + 2y?)dz = 0

r. Cepen HaBefeHMX BapiaHTiB HEMae NpaBWIbHOI BiAMOBIAi



187. Ake 3 andpepeHuUianbHNX PiBHAHD HE € NiHIKHUM:

a. y'sinz —y=2sin’2
6. y +xy? = 2°
B. (xy+e€*)dzr —ady=0

r. Cepen HaBegeHMX BapiaHTiB HEMa€E NpaBWIbHOI BigMOBIAi
188. Ake 3 andepeHUianbHUX PiBHSIHBL € NiHIMHUM BIGHOCHO Y(X) abo x(y):

a. (y* —6x)y +2y=0

6. 2y +x=4/y

8. y = zy +y”

r. Cepen HaBeeHMX BapiaHTiB HEMae NpaBWIbHOI BiAMNOBIAi

189. Ake 3 audpepeHuianbHNX PiBHAHb € PIBHAHHAM Y NOBHUX AndepeHLuianax:

a. (1+ z%y)dz + z*(x +y)dy = 0

6. 3%dy = zl/da:

B. 2zydy + (2? — 2y?)dz = 0

r. Cepen HaBedeHMX BapiaHTiB HEMae NpaBWIbHOI BiAMOBIAi

190. dopmyna OcTporpaacskoro-Tliysinns ans audepeHuiansHoro pisHsHHa y' + a(z)y’ + b(z) = 0
Mae BUMSA;
a. y= Ce [ a(@)dz
de
6. W(z) = Cel i@, pe W () - Bu3HauHuK BpoHcbKoro
B. W(z) = Ce Jo®) ne W (z) - BusHaumk Bpocskoro
r. Cepeq HaBegeHMX BapiaHTiB HEMaE NpaBUITbHOI BigMNoOBIAdi

191. AKio BpoHcKiaH poss'aakis pisHanks ¥ + 3z2y” — (z + 2)y’ + 3y = 0 nopisHioe Hyrio B
Touui z = 1, T0:

a. BiH gopiBHI0E Hynio B Touli @ = 2

6. BiH MOXe sk JOpiBHIOBATY HYMIO, TaK | He JOPIBHIOBATY HYMO B Touli @ = 2
B. BiH He icHye B Touli x = 2

r. BiH He OOpIBHIOE HyMO B Touli & = 2

192. BuaHauHWK BPOHCHKOMO Ans MiHiiHO He3anexHNx poss'saskis pisHaHHA " — 22y’ — 10y = 0
nogaeTbcst PopMynoto:

a. W(z) = Ce 1%
6. W(z)=Ce™
. W(z) = Ce®

r. Cepen HaBefeHMX BapiaHTiB HEMae NpaBWIbHOI BiAMNOBIAi
193. [OncbepenuiantHe pisHsHas ¥ — (z + 5)y” + 223y — ysinz = O e

a. JliHinHuM ogHopIgHUM

6. HeniHiitHum ogHOPIOHMM TPETLOro NOPSAKY

B. JliHINHUM HeoaQHOPIAHUM TPETLOro NOPAAKY 3i 3MIHHMMUK KoedilieHTaMu
r. Cepeq HaBegeHMX BapiaHTiB HEMaE NpaBUITbHOI BigNoOBIAgi



194. 3aranbHuUN po3B'si30K NiHINHOro O4HOPIAHOIO AMdEPEHLianbHOMO PIBHSIHHSA OOPIBHIOE:

a. JliHinHin komBiHauii po3B'sa3kiB 3 PyHOAMEHTANbHOI CUCTEMU PO3B'A3KIB LIbOrO PiBHAHHS
6. CyMi 4aCTUHHMX pPO3B'A3KIB LbOro i BiAMOBIAHOIO HEO4HOPIAHOIO PiBHSAHD

B. CyMi JOBINbHOIO poO3B'A3Ky LbOro PiBHAHHSA i MiHINHOT KOMBiHaLiT po3B'a3kiB 3
byHOaMeHTanbHOI CUCTEMM PO3B'A3KIB BiAMNOBIOHOMO HEO4HOPIAHOMO PIBHAHHSA

r. Cepeq HaBegeHMX BapiaHTiB HEMaE NpaBUITbHOI BigNoBiAi

195. dyHaameHTarnbHOW cuctemoto poas'askis pisHaHHa ¥ + a(x)y” + b(z)y + c(z)y = 0
Ha3NBaOTLCS:

a. Tpu po3B'sI3KN LbOro PiBHAHHSA, KOXEH 3 SIKUX HE OOPIBHIOE TOTOXHO HYMH0
6. JliHiMHO He3anexXHi po3B'sA3KN LIbOr0 PiBHSAHHSA

B. 3aranbHuWi, YaCTUHHWUIA Ta 0COBNNBUIA PO3B'A3KM LbOMO PIBHSIHHS

r. Cepen HaBeeHWX BapiaHTiB HEMae NpaBWIlbHOI BiAMNOBIAi

196. Ake cepepn HaBeaeHUX andepeHuianbHUX PiBHAHD € NiHIMHUM:

a. (22 +5)y" + 3zy = 2e3%y

6. y' + Ty — 6y = ev

B. yy' +4y +3cosz =0

r. Cepen HaBefeHMX BapiaHTiB HEMae NpaBWIIbHOI BigMOBIAi

197. Oudbepenuianbhe pisHsnnsg ¥ — (z + 1)%y” + (z — 20)y’ — yInx = e®sinz e

a. JliHinHUM HeogHOPIAHMM OPYroro NOpAaKyY

6. HeniHiiHum TpeTboro nopsaaky

B. JliHiMHMM ogHOPIgHMM TPETLOro NOPSAAKY 3i 3MiHHUMK KoedilieHTaMu
r. Cepen HaBeeHMX BapiaHTiB HEMae NpaBWIIbHOI BiAMNOBIAi

198. Aki oBi QyHKUiT HE MOXYTb BYTN YaCTUHHMMK PO3B'A3KaMK SEAKOrO MiHIMHOro 0gHOPILHOIO
andepeHLianbHOro piBHAHHA TPETLOro NOPSAAKY 3 AINCHUMU cTanMMmn KoedilieHTaMu:

a. y1 = 3sindz + 2cos 3z, Yy = cos3x — Hsindx
_ 2

6. y1=2, Yp==c

B. y1 = e¥*, yy =sinzx

r. Cepen HaBefeHMX BapiaHTiB HEMae NpaBWIIbHOI BiAMNOBIAi

199. Ake cepen HaBeeHUX andepeHLianbHUX PiBHAHb HE € NiHINHUM HEOOQHOPIAHUM:

a. z2y" +3(x — 1)y? — 6y = €”

6. vy +8y +5=0

B. v +4y +2y=xz+5

r. Cepen HaBefeHMX BapiaHTiB HEMae NpaBWIIbHOI BigMOBIAi

200. Aki dyHKUiT MOXYTb yTBOpOBaTM (hyHAAMEHTanNbHy CUCTEMY PO3B'sI3KiB OESKOro MiHiMHOro
OofHOpiagHOro AndepeHLianbHOro PiBHAHHA TPETbOro NOPSAKY:

— — .3 — 5
amn=z Y=, Y=<

_ _ 3
6. y1=2, Y=<
B. Yy1 = T, y2:2:13, y3:1
r. Cepep HaBefeHMX BapiaHTiB HEMae NpaBWIIbHOI BigMNOBIAi



201. Ake cepepn HaBeneHux andepeHuianbHMX PiBHAHb € MiHIMHMM OAHOPIOHUM:

a. (22 +5)y" + 3zy = 2y

6.y +7y —6=0

B. yy"' +4y' +3=0

r. Cepen HaBegeHMX BapiaHTiB HEMa€E NpaBWIbHOI BigMOBIAi

202. Aki 3 nepeniyeHnx OyHKLiN MOXYTb YTBOPtOBaTU hyHOAMEHTaNbHY CUCTEMY PO3B'A3KIB AESKOro
NiHINHOro ogHOPIAHOro AMdepeHLUianbHOro PiBHAHHA TPETLOTO MOPAOKY:

a. Yy =, Y =4x
6. y1 =z, ys=2a°
B. y1 =4sin3z 4+ 8cos3z, 1y = 6cos3z + 3sindzx
r. Cepen HaBefeHMX BapiaHTiB HEMae NpaBWIbHOI BigMOBIAi

203. Aki oBi QyHKUiT MOXYTb BYTU YaCTUHHMMK PO3B'A3KaMu AESKOro NiHiINHOro OgHOPIAHOIO
AndepeHLianbHOro piBHAHHA APYroro Nopsaky 3i ctanumu koediuieHTamu:

a. y1 =€, 1y, =sinz

6. y1 =, y2::133
B. y1 = 3sindz + 2cos3z, y» = cosdxr — Hsindz
r. Cepen HaBefeHMX BapiaHTiB HEMaeE NpaBWIIbHOI BigMNOBIAi

204. Aki dyHKUiT MOXYTb yTBOpOBaTM (byHAAMEHTanNbHy CUCTEMY PO3B's3KiB OESKOro MiHiNHOro
OofHOpiAgHOro AndepeHLianbHOro PiBHAHHSA ApYroro NopsaKy:

ay1=z, Yy =3

6. y1 ==, yo=2a’

B. y1 = 12sin3z + 8cos 3z, Y2 = 6cos3z + 9sin3zx
r. Cepen HaBefeHMX BapiaHTiB HEMae NpaBWIIbHOI BigMNOBIAi

205. YaCTUHHWI pO3B'sI30K HEOAHOPIAHOTO AudepeHLiansHoro piBHsHHS 3 — Ty’ + 10y = e*®
METOAOM HeBM3HaAYEHMX KoedilieHTiB WyKaloTb Y BUrNAagi:

a. y = Aze*

6. y = Ae*®

B. y = Ae?® + Be™®

r. Cepeq HaBegeHMX BapiaHTiB HEMaE NpaBUITbHOI BigNoOBIAi

206. Metoaom Bapiauii AOBINbHNX CTanMx Po3B'A30K AndepeHLiianbHoro pisHaHHA " — 4y’ + 3y =

ze® NOTPIOHO LWyKaTN y BUrNAAi:

a. y = Ci(z)e ™ + Cy(z)e™”

6. y = C1(x)ze?® + Cy(z)e™®

B. y = C1(z)e” + Co(x)e>

r. Cepen HaBeeHMX BapiaHTiB HEMae NpaBWIIbHOI BigMOBIAi

207. [o sikoro i3 3agaHnX HeogHOPIAHMX audepeHLianbHNX PiBHSHb HE MOXHa 3aCTOCOBYBaTN METOA
HeBM3HaYeHMX KoeilieHTiB:

a. y" + 3y + by = ze®® + 2sin 3z

6. y// + 4y/ —|'_ 4y — C(gsszw




B. ' +6y —y=sinz-cosz
r. Cepeq HaBegeHMX BapiaHTiB HEMaE NpaBUITbHOI BigNoOBIAi

208. [o skoro 3 HaBegeHUX HeogHOPIAHMX AudepeHLianbHUX PiIBHAHb MOXHA 3aCTOCOBYBaTU METO.
HeBM3HaAYEHNX KoeiLiEHTIB:

a. z2y" + 3y’ + 5y = ze?® + 2sin 3z
1/ / J—
6.y — 8y + 15y = =2
B. ¥ + 6y —y=tgr
r. Cepen HaBegeHMX BapiaHTiB HEMae NpaBWIbHOI BigMOBIAI

209. Metogom Bapiauii AOBIMIbHMX CTanNUxX Po3B'a30K AudepeHuianbHOro PiBHAHHSA y" - 8y’ + 12y =

z? NOTPIBGHO LWyKaTK Yy BUMA4i:

a. y = Ci(z)e 8 + Cy(x)e'*
6. y = C1(z)e* + Co(x)e’
B. y = e2(Cy(z) + zCs(z))

r. Cepen HaBeeHWX BapiaHTiB HEMae NpaBWIlbHOI BiAMNOBIAi

(1+ sinx)%,x € (—%;0) J(o; %)

€ HenepepsHoto B Touli = 0 npu A
Axz=0

210. OyHkuis f(x) = {

, piBHOMY

" ® oo
== 0 O

10

211. SIKWo nepexia Big NPsIMOKYTHUX koopamHaT (&, Y, z) ao cihepuunmnx (1, 8, @) 3nincHioeTbCs 3a
opmynamm = rsin @ cos ¢, y = rsin 0 sin ¢, z = 7 cos 0, To AKkobGiaH LOro BiLOGPaXKeHHS
OOpPIBHIOE:

a. r’sinf
6. 7

B. rsinf
r. rsing

212. Axwo dyHKLisS HenepepBHa 3a CyKYMHICTIO 3MiHHMX, TO BOHa

a. HernepepBHa 3a KOXHOK 3MiHHO

6. po3puBHa 3a CyKYMHICTHO 3MiHHUX

B. AndbepeHUinoBHa 3a CyKYMHICTIO 3MiHHUX

I. PIBHOMIPHO HenepepBHa 3a CYKYMHICTIO 3MiHHUX

213. 3 icHyBaHHS i PIBHOCTi MOBTOPHUX rPpaHnLb OYHKLi f(x, y) y TouLi

a. He BUNMNMBAE iCHyBaHHS NOABIAHOT rpaHuULi
6. BMNNMBAE iCHyBaHHS MNOABINHOI rpaHmLi
B. BUMNIIMBAE HEMEPEPBHICTb B TOYLi

I. BUNNuBae ANdepeHLINoBHICTb B TOML

214. [ (2,y) = fra(2,y), sawo



a. foy(,y) i fyz(2,y) Henepepsi
6. icHyIOTb Q'E'y(x,y)i ;Ix(x,y)

B. ;’U’y(x y) i ?g’w(x Y) obMmesxeHi
r foy(®9) i fr(2,y) HeoBmexei

215. y — f(xo) = —m(m — () — PIBHSHHSA

a. Hopmari go rpadika pyHkuii f(x) B Touui (zo; f(z0))

6. notuuHoi fo rpadika pyHkuii f () B Touui (zo; f(z0))

B. Gicektpucy po rpacbika cpyHkuii f () B Touui (zo; f(z0))

. [OTMYHOI NnoLwmHK ao rpadika dyHkuii f(x) B Touui (zo; f (o))

216. (cos )™ =

a. cos(z +nj)
6. sin(z +n7)
B. cos(z +nj)

r. —sin(z + nm)

217. (u(z)v(z))™ =

a 3 Chon=) (2)u® (z)
k=0

6. UTE”)( z)v(z) + u(z)o™ (z)

8. Y, 0" P (z)u®)(z)

k=0
- u(z)u) ()

b
218. [u(z)dv(z) =

r u(z)v(z) |

219. SAkwo u = f(m,y) T0 d?u =
a. da: + 6
6. (%de + g“dy + 28$8ydmdy
B. da: +g dy? + 365‘ dxdy
r a;{dm +g“dy

220. BkaxiTb NpaBWUnbHWUIA BUCHIB:

a. SKLO YnMcnoBumr pag abcomntoTHO 36iXKHMIA, TO BiH — 30KHUN
0. SAKLIO YncnoBui psag 36iKHWIA, TO BiH — abCONOTHO 30KHUIA



B. SIKLLO YMCNOBUN psifi YMOBHO 30KHUI, TO BiH — aBContoTHO 36iKHMI
I. SKLWO YMCNOBUIA pag abCcoNoTHO 30PKHWUIA, TO BiH — YMOBHO 30iKHUIA

221. Y3aranbHeHMil rapMOHIAHMIA psg Y - n% 36iKHUIA Npw

a.a>1
6. a <1
B.a>1
roa<l

222. Yvcnosun psa Z 1 q", ne g > 0, 3GixHUI Npu

a. g<l1
6. ¢ <1
B. ¢ >1
rqg>1

223. BkaxiTb NpaBuUibHe BUCMOBIOBAHHSA:

a. PiBHOMIPHO 36iXKHUIM (PYHKUiIOHANBHUIA PSA € MOTOYKOBO 36iXKHUM
6. MOTOYKOBO 30DKHWIA (PYHKLIOHANLHUIA PSS € PIBHOMIPHO 36iXKHMM

B. piBHOMipHa i MOTOYKOBa 30XKHICTb PYHKLIOHANbHOro psiay eKBiBaneHTHI
I. NPaBUIbLHOIO BUCMOBY HEMAE

224. Hexaii dyHKuioHansHui pag Y - fn() cknanaetses 3 HenepepsHIx Ha [a, b] dyHkuilt. Cyma
psily € HenepepBHoto Ha [a, b] dyHKuielo, sKLO

. Liel psig piBHOMIpHO 36ikHWN Ha [a, b

. MPOMIXOK [a, b] ckiHueHHMI

a
6. uel psg 36DKHNN y KOXHIN Touui [a, b]
B
I. MpaBUNbHOI BiAMNOBIgI HEMae

225. Posknag dyHkuii In(1 4 ) B psp MaknopeHa mae BUrnisg

6
:E
ax———|—3 4—|—g 6—|—...

6

| 8
8

6. T+ % +§+%+%+%+m
2 3 4 5 6

B. T — 2,+§——§— E— %—I—

s m+2.+3,+ﬁ—+§—+%+...

226. 38'A30K Mix eitneposum iHTerpanom | pogy B(a, b) f x* 1(1 )b_ldar: (6eTa-yHKLis) Ta

erineposuM iHTerpanom Il pogy F fo Tdx (rama-cbyHKulﬂ) BUpaxkaeTbcsa hopmyrnoro

a. B(a,b) = <gg§g§>
6. B(a,b) = to5r
8. B(a,b) = '(a+b)
r. B(a,b) = I'(a)T'(b)

227. O6'em V BepTuKanbHOMo LMUMiHAPUYHOIO TiNa, Lo Mae CBOEK OCHOBOI Mrocky obnacte D Ha
nnowmHi £OY, 06MeXeHOro 3Bepxy NoOBEPXHEI z = f(m, y) 0B4McnioTb 33 OPMYIOH



a. V=[,f(zy)dedy
6. V=[,dzdy

0. V = [y £13(@.9) + £ () de dy
rV=[,f(z,y)dedy

228. dyHKLUiA % cos % akwo x — 0, e

a. HeobOmexeHa

6. HenepepBHa

B. HECKiH4YeHHO Mana
r. obmexeHa

229. Hexaii ans aosinbHoro a < z < +00 sukonyeTses 0 < f(z) < g(z). Axwo [ g(z) dz
a

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

a. 36ikHun

6. po36ixHMIA

B. He iCHye

I. HIYOro He MOXHa ckasaTu Npo 306iXKHICTb

230. ®yHkuis f(x) piBHOMIpHO HenepepsHa Ha MHOXWHI X, AKLLO

a. Ve >03d(e) >0V, 2" e X, |2 —2"| < d = |f(2) — f(2")| < e

6. f(x) obmexeHa Ha MHoxuHi X i HenepepBHa B KOXHI TOYL

B. f(x) HenepepsHa Ha MHOXMHI X

rVe € XVe>036(e,x) >0z € X, |z —xo| <= |f(x) — f(zo)| <€

231. Enneposun iHterpan |l pogy F fo “le 7 dg (rama-goyHKUis1) Mae BNacTmBiCTb

a. '(n+1) =nlanascixn € N

6. '(n) = (n+ 1)! anascixn € N

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

r M'(a+1) = (a+ 1)I'(a) anascixa > 0

232. Papiyc 36iXXHOCTi cTeneHeBoro pagy ZZOZO an(m — a:o)“ oBuncnooTb 3a hopMyInoto

6. R= L

limy, o0 |an|™
B. R =1lim, o {/|an|
r R =lim, ,y|a,|"

233. ®yHkuioHanbHa nocnigosHicTts { f,,(x)} € pisHoMipHo 36bkHOI0 Ha MHOXMHI E no dyHkuii f(z)
ToAi Vi nuLle Toai, Konu

a. lim sup |fu(z) — f(2)] =0
n—)OO:BeE

6. lim sup [fu(z) — f2)| =1

B. lim sup|f.(z) — f(z)] <O

n—oo zcE



r lim sup|fu.(z) — f(z)| <1

n— o0 zcE

234. Hexan dyHkuisiy = f(z), f(z) # C HenepepsHa Ha Bigpisky [a, b], andepeHuinosHa Ha
intepsani (a, b) i f(a) = f(b). Togi

a. icHye Touka & € (a, b) Taka, wo f'(£§) =0

6. He icHye Toukn € € (a, b) Takoi, wo /() =0
B. Ans 6yab-akoi Toukm € € (a,b) f'(§) =0

r. ans 6yab-akoi Toukn & € (a, b) f’(ﬁ) #0

235. Hexat dyHkuisiy = f(x), f(z) # C HenepepsHa Ha Bigpisky [a, b], andepeHuiitosHa Ha
iHTepsari (a, b). Togi

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

236. (sinz)™ =

—~

IS
N—r

I
=
—~
e
N—r
—~~
S

|

S

~

a. sin(x+n
6. cos(x+n
B. sin(:c+n
r. cos(z+n

SELE]

@l eoly

0 1 n—1
237. Pag Y %
n=1

a. YMOBHO 36 KHUM

6. abcontoTHO 36iKHNM

B. PO30iKHUM

. HEMOXINMBO AOCNIANTU Ha 30iKHICTb

238. BkaxiTb NpaBunbHe TBEPAKEHHS:

a. KPWBOMIHIMHUIA iHTerpan nepLuoro poay He 3anexuTb Big HanpsMAeHOCTi KPUBOI

0. KPWBOMIHINHUIA iHTerpan NepLUoro pody 3anexuTb Big HAaNPsMIEeHOCTi KpMBOT

B. KPMBOMIHIMHWI iHTErpan nepLioro poay 3anexnTb TifbKY BiJ NOYaTKOBOI Ta KiIHLEBOI TOYKU
KpuBOI

I. NPaBUIIbHOIO BUCMOBY HEMAE

239. BkaxiTb BipHE TBEpPIXEHHS:

a. KPWBOMIHIMHUI iHTerpan gpyroro poay 3anexuTb Big HanpsMieHOCTi KpUBOI

0. KpMBOMIHINHWIA iHTErpan Apyroro poay He 3anexuTb Bif, HAaNPAMITEHOCTi KpMBOI

B. KPMBOMiHIMHWI iHTErpan Apyroro poay 3aBxXaun 3anexuTb TifbKY Big NOYaTKOBOI Ta KiHLEBOI
TOYKM KPUBOI

I. NPaBUILHOIO BUCMOBY HEMaE

240. HeBnacHwii iHTerpan fo e

a. po3bixHMI



241.

242.

243.

244,

245.

246.

247.

6. 36KHWI, Moro 3HaveHHs aopisHioe In In %
B. 36DKHMI, MOro 3HaveHHs aopisHioe In In 2
r. 36DKHUIA, NOro 3HaYeHHs gopisHioe In %

3aitn Touwi mexi moxuin B = {(=1)" (1 — 1) : n € N}

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

HenopoxHa MHoxMHa F Ha ficHin oci R HasnBaeTbca o6MexeHo 3Bepxy, AKLLO

a. dM € R take, wo Vx € E BukoHyeTtbea HepisHicTb < M
6. dM € R take, wo dx € E BukoHyeTtbes HepiBHicTe © < M
B. M € R rake, wo Vr € E BukoHyeTbCA HepiBHicTe © > M
rr VM € R dz € E BukoHyeTbest HepiBHicTb © < M

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

a. Pi3HUM enemeHTam MHOXUHNU A cTaBnTbCA Y BiANOBIAHICTb Pi3Hi enemMeHT MHOXUHN B

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

B. O[HaKOBWM eremMeHTam MHOXWHU A cTaBUTLCA Y BiANOBIOHICTL Pi3Hi eneMeHT! MHOXUHN B
r. pisHUM enemeHTam MHOXUHM A cTaBuTbCS y BiOMOBIAHICTb OAHAKOBI €NeMeHTU MHOXWHN B

3
Oyhkuis f(z) = L2

a. Mae po3puB ApYroro pofy B Touli £ = —3
6. Mae ycyBHWiA po3puB B Touli & = —3
B. HerepepsHa Ans BCix £ € (—00; 400)

-

Ma€ PO3pUB NepLIOro pody B Touli & = —3
Akwo yHkuis f(x) HenepepsHa i Hesig'emHa B iHTepsani (a, b), To dyHkuia F'(x) = / f(z)

a. HenepepBHa B LbOMY iHTepBarni

6. Mae po3puvB nepLlIoro poagy B LibOMY iHTepBani
B. Mae€ po3puB Apyroro poay B LbOMY iHTepBani
I. Mae yCyBHUI PO3PMB B LIbOMY iHTepBani

dynkuis f(z) = S22

||
a. Mae po3puB nepLuoro pody B Touui & = 0
6. mae po3pus gpyroro pogy B Touli £ = 0
B. Mae ycyBHWI po3pwB B Touli ¢ = 0
HenepepsHa V& € (—00; +00)

Axwo f(z) < g(

bl

nona <z <b, 10

z)
b b
a. [ f(z)dz < [g(z)dz



6. jb‘f(x)d:r < j'g(x)d:r

B. HIYOro Npo BiOHOLLEHHS iHTerparsnis He MOXXeMO cKasaTtu
b b

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

248. [osxuHa s pyrv rmagxoi kpusoi y = f(z), sika micTutses Mix asoma Toukamn A(a, b), B(c, d),
piBHa

249. fke 3 TBepAXEHb € NPaBUbHUM?

o0
a. skwo lim (cpy1 + ...+ cnyp) = 0,Vp € N, 10 psag D ¢, € 36ikHUM
n—oo

n=1
(.¢]
6. YMCrIoBUIt PSR Y, ¢ 36DKHMIA, sikwo lim ¢, = 0
n=1 n—o0

B. OyOb-AKUN psif Mae cymy
r. Oyab-gKka reoMmeTpuyHa NPorpecist Mae cymy

(0.¢]

250. HeobxigHa i goctaTtHa ymoBa 36iXHOCTI pagy Z a;:
j=1

o

a. > ap— 0npum — 0o
n=m

6. a, — O0npun — oo

B. lim {/|a,| <1

n—oo

limn( o —1)>1

n—oo ‘an+1|

—

(0. ¢] 0. ¢]
251. 3anuwok » (—1)k_1ck 3HaKOYEepryBanbHoro psay » (—l)k_lck, ¢ > 0 mae 3Hak
k=n k=1
a. Toil xe, wo i enement (—1)""1¢,
0. 3aBxau Bia'€eMHUN
B. 3aBXau gogaTtHin
I. HEMOXIIMBO CKa3aTu

252. Skwo f (M) B Touui My mae yMOBHWIA eKCTPEMYM, TO

a. BMKOHYIOTbCS yMOBM 3B's13Ky y Touui M) Ta pesikomy ii okoni i f(M) > f(My) B peskomy
okoni Toukn My (a6o f(M) < f(Mo)) ana M

6. BMKOHYHOTbLCS YMOBU 3B'A3Ky y Touui M)

B. BUKOHYIOTbCS YMOBM 3B'AI3KYy B AesKoMy okoni Touku M)



r f(M) > f(My) B neskomy okoni toukn My (a6o f(M) < f(My))

o0

253. [ pn — abcontotHo 36ixHMIA, SKLLO
n=1

a. Y. |In(p,)| < +00

n=1
6. In(p,) — 0 npnn — oo
B. pn — Onpun — oo

r. pp, — lnpun — oo
254. fAke 3 HACTyNHUX TBEPAXEHb € NPaBUNbHUM?

a. SKLWO NocnigoBHICTb fn(:z,') PIBHOMIpHO 36iraeTbcst Ha MHOXMHI F/, To BoHa € 36ixHO0 Ha F/

6. NoToYKOBa rpaHuLA OYyHKLIOHaNBHOT MOCMIQOBHOCTI, CKMAAeHOi 3 HenepepBHUX OYHKLINR,

3aBXau € HernepepBHO (PyHKUIED

B. SAKLLO MOCIigOBHICTb fn(w) 36iraeTbca Ha MHOXWMHI F/, TO BOHa € piBHOMIipHO 36ixkHOW Ha F
0

r. dpyHkuioHansHuit pag Y . fr(z) e abcontotHo 36bkHMM Ha E Togi i Tinbku Togi, Konu psag

n=1

o
Z |fn($)| € po3bixkHum Ha F
n=1

255. ke 3 HMKYEeHaBeAEHMX TBEPOKEHDb € NPaBUIbHUM?

a. wob 3agaTty YMcnoBuKn psd, 4OCTaTHLO 3a4aTy MOro 3aranbHUA YNeH
6. Gyab-akun psag Mae cymy
B. Byab-Aka reoMeTpu4Ha nporpecia mae cymy
o
. YMCNOBUIA Psf |, Cp, 36ikHMIA, sikwo lim ¢, = 0
n=1 n—oo

256. Ake 3 BKazaHUX TBEPOXEHb € NPaBUNBHUM?

a. AKWO pag 36iKHUA, TO NOCAILOBHICTE MO0 YaCTUHHUX CyM 30iKHa
6. SKWO 3aranbHWM YneH pagy NpaMye 0 Hyns, To pag 30iKHWUIA

o0 o0 o
B. SIKWO psAgu > ayn i Y. by, posinbHi i a, < by, Vn, To i3 36ixHocTi pagy » , b, Bunnvsae
n=1 n=1 n=1

o
3BiXHICTb psgy » | ay
n=1
I. SKWO NOCMiQOBHICTb YaCTUHHUX CYM psgy obmexeHa, To pag € 30ibKHUM
257. Ake 3 HaBegeHUX TBEPAXEHb € NPaBUNbHUM?

a. SAKWo pag 36bkHWIA, TO MOro 3aranbHUM YreH NPsIMye 40 HyNns

(@)

o
1 . .
. pAn Y, =~ 3BiKHWNA
n=1 vn

B. SAKLO psig po3bikHWMIA 3a o3Hakor [danambepa, TO BiH 30KHMIA 3a 03HaKo KoL
SKLLO MOCNIAOBHICTb YAaCTUHHUX CyM psigy obmexeHa, To psag € 30DKHUM

bl

o0
258. [Ong Toro, wob pag Z ay, By, 6yB 36DKHUM, 0OCTATHLO YMOBMU:
n=1
o0

a. | >, ap| < +00, B, — MoHOTOHHa | 0OBMexeHa
n=1



6. |>, an| < +oo

n=1
B. [, — MOHOTOHHa

r. B, — obmexeHa

n

o (-1)"
259. Pag > =
n=1

a. YMOBHO 30iKHWUI

6. abcontoTHO 36iXKHMIA

B. PO36iKHUIA

r. abconTHO 30DKHWUIA, ane He 30PKHUN

260. Ake 3 BUCNOBMOBaHb € NPaBUITbHUM?

a. KOXHWW cTeneHeBui pag € PyHKUIOHaANbHUM psiaoM

6. KOXHUI (PyHKUiIOHANbHUIA psif € CTENEHEBUM PSIAOM

B. iHTepBan 36iXHOCTi CTeneHeBoro psaay He Moxe 36iraTnchb 3 ycieto YMCNOBO NPSAMOK0
I. KOXXHWIA CTENEHEBWIA psig Mae CTPOro AoAaTHUIM pagdiyc 30iKHOCTI

261. 06 lim (%)
YNCITUTU I'paHI/ILl,IO et (1+m)

z+1

262. OBuMcnuTU rpannuo lim (1 + %) I

T— 00
a. 1
6. 3
B. 4
3,7
2
263. O6unCnnTY rpanmuo lim Z=32+2.
z—2 7z -8
1
a. %—2
6. 2
.. |
g
264. OBYMCNUTY rpaHULIIO mh_{glo (w—+2) :
a. e 2
6. e !
B. €
r e
265. OBuncnnTy rpaHnuo lim Yitz=1.
z—0 z

1
8.2



@ O

=
DI e

42
3z—4 ) 9 .
3z+5

266. OBYMCNNTY rPpaHULIIO hm (

wll\') Wl

a.
6.
B.

b |
“’l 1) o o
D=

267. OBUYMCnUTK rpaHnLo 1111:1)) L 1:

o oo
M'wwlr&wn—twn—n

-

268. OBuUMcnuTHU rpaHuLo llII(l) (Hm):

IR N <
C o

,0

269. OBYMCINTY rpaHuLo lim <os5z=cosTe.
z—0 z

a. 12
6. 11
B. 10
r9

2

270. O6uncnuTn noxigHy y:'U, Akwo y = ¥

a. 2" 1(2lnz + 1)
z® (2Inz + 1)

B. 2% Inz

r :c‘"”2+1(2 Inz —1)

271. O6uncnuTY NoxiaHy Y., skwo y = (lnz)*:

a. (lnz)” (ﬁ + lnlnx)
6. (Inz) (- +Inlnz)
8. (Inz)?Inlnz
L (lnz)*Inlnz

272. OBYNCTIUTY NOXIAHY Y., AKIWO Y = zne

a. 2z lng
6. 22 llng



B. 2%t In g
r 2zt n ¢

273. 3naiitn noxiany y' () dyHkuii y(x), wo sapaHa HessHO pisHsHHAM =2 + 32 + 22 — 6y + 2 =
0:

B. —/%5

r. = =
274. 3MiHUTU NOPSAOOK iHTErpyBaHHs B iHTerpani f da:f f x y) Y:

a. fo dyf f:r;ydx
6. fo dyfy f(z,y)dz
o, [ dy [y f(ay) do
r. fo dyf_zf T, y) dz

275. 3MiHUTK NOPSAJOK iHTErpyBaHHs B iHTerpani f; dy f; f(af:,y) dx:

a. f2 dz [, f az,y

6. fo dz fo z,y) dy

B. fi’ d:I:f f (z,y)dy

r J, dz f2 z,y)dy
276. O6uncnutu iHTerpan Big yHkUii z = as2y 3a cKiHYeHHoto obracTio D, 1wo obmexeHa YacTUHO
napa6onu y = 2 i npsimoto y = 1:

MI»—*EP;

"o
|
[\

277. OBYMCIUTY NOABIHWNIA iHTerpan fol dx fjm (x—y+1)dy:

DN =W =

bl
o

278. O6uncnnTK NoaBiNHUI iHTerpan fD psin dp dgo, Ae obnacTtb ) — Kpyrosuit cekTop,
obMexeHu NiHisMKM (3agaHMMK B MONAPHIN CUCTEMI KOOpAWHAT) p = @, Y = % p =

&)

a
a. %
a
6. ¢
a
4
[ ma’
-4

279. OBunCIMTI KpUBONHINHWIA iHTerpan apyroro poay [ (zy — 1) dz + x2y dy sin Toukn A(1;0) po



Toukn B(0; 2) Bapoex npsmoi 2z + y = 2:

280.

281.

282.

283.

284.

285.

286.

a. 1

6. 2

B. —1

n —2

BuaHaumTy iHTepBan 36hKHOCTI cTeneHeBoro paay 220:1 ;,;f\)/nﬁ:
a. (—3;3]

6. [—3;3]

B. (—3;3)

r. [—3;3)

O6uncnuTK nnoty dirypun, obMexeHoi niHisMn y = 222, y=0z=3:
a. 18

6. 27

B. 2/3

r. 10

2 , . .
IHTerpan fo V4 — x2 dz 3amiHoto & = 2 sin ¢ 3BoauTbCA A0 iHTerpana

a. 4f07r/2 cos? t dt
6. 4 [, costsintdt
B. 2f07r/2 costdt

7 foﬂ/z cos?tdt

In3 4z . .
IHTerpan jin2 s 3aMiHo T = In ¢t 3BoguTLCA A0 iHTErpana
3 dt
21 21
dt
6. fO3 Int—1
_dt_
B- Jo 1
1
0 t2+1
: n+5)6+1
O6uncnuTty rpanuuo lim (—7) :
n—oo ‘T
a. e
0. e
. 1
{
e
. 3\ n+4
OBGunciuTyh rpanmuo lim (23 :
P n—00 (n+5)
1
a. 2
6. e
B 1
e

r.

o

O6umncrntn rparmuo lim n2(yv/nt + 3 — v/nt — 2):
n—oo



0w oW
|l\7|01
Nt

(SN N

287. O6uncnuty rpannuio lim (1/(n + 3)(n + 1) — y/n(n + 1)):

n—oo
3
a. g
o. 3
.. |
)
. 2n+5\".
288. O6uncnnTK rpaHnLo T}ergo (T—:’,)
a. et
6. &
B. e2
re
. nyq
289. OBumcnutu rpaHuuo lim (Z—J_“g) Al :
n— oo
a. e
1
0. E1
B. 2
r e’
290. O6uucnuTh rpaHnuo lim n(vn? +4 — v/n2 — 4):
n—oo
a. 4
6. —4
B. 8
r —8
291. OBumcnutu rpaHuuo lim W:
n—oo
3
a. ?
6. 1
B. 2
rl
4
292. OBYMCIUTK iHTerpan f 14?/5:
0
a.4—2In3
6. 4—1In3
B. 2In3
r. 4

1
293. O6uncnuTy inTerpan [ T d:
0



a. arctge —
™
6. arctge — 3
T
B. arctge +

r. arctge + 5
294. O6uncnuty inTerpan [ arctgz da:

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

295. OBuncnuTy inTerpan [ cos® z dz:

a. sinx — %sin3x+C

6. sinx + %sin?’m—l—C’
B. sinz —sin®z + C
1

r. sinx—ésinga:—i—C'

296. 3Haritu noxiany y' (z) dyHkuii y(z), wo sapaHa HesiBHO piBHsHHAM arctg(x + y) =

~

= (z +y)*

o
<

o

QQ\
8
T
S

~

oW

L e
|

8]

+»—~+

<, N
+
NS

297. 3HaiiTu noxigHy x; akwo y = 3(x + %x?’):

! 1

a Ty = 30147)
r 1

0. T, = —1?2
r_

noal = —a o

Y 3(1+=22?)

298. HanucaTtu piBHSAAHHS [OTUMYHOT Ao napabonn y = \/5 y TouLi A(4, 2):

arz—4y+4=0
6. c+4y+4=0
B.z—4y—4=0
r—zrz—4y+4=0

299. Hanucatu piBHSHHA HOpMani Ao KpMBOi Y = tg2x y noyYaTky KOOpAUHaT:

ay=—lz
6. y:%m
B. Yy =—2x
ny=2zc

300. OBUMCNIUTK KPUBOMIHINHWIA iHTerpan f y2d33 + dey, akwo AB — ue sigpisok npsamoi Yy =2z
AB
Bin A(—1,—2) no B(2,4):



18
0
4
—2

" ® oW

301. OBumcnuTy kpusoniHiikwii interpan [ y2dz + z2dy, skwo AB — ue sigpisok npamoi y = z?

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

a. 0,7
6. —3
B. 1,7
rb

302. OBGUUCIIUTM KPUBOSIHINHUIA iHTErpan f y?dx + x%dy, skwo AB — ue yacTvHa kpueoi y = x°
AB

Bin A(0,0) go B(1,1):

oo
|25

w
|

2n—1

o0
303. 3HanTu cymy cTeneHeBoro psagy Z m:
n=1 ’

a. shg

6. arctgg
B. ch3zx

r. In (1 — %)

o
304. 3HaiiTn cymy cTeneHesoro paay » , =, |x| < 1:
n=1

- T2y

n,2n—1

o0
305. 3HanTn cymy cTeneHeBoro pagy Z (L)'
n=1

) .
4" (2n—1) -

_1 z
a. —arctg;

6. In(1 + x?)
B. In <1 + %2>

r. In (gf—i)

n!

o0
306. 3HaitTn cymy pagy > (—1)"%;:
n=1

a. 672

6. In3



2
3 S 10"
307. 3waitv cymy psgy > (—1)" @)l
n=0
a. cos 10
6. arctglO
B. In10
r. elf
308. O6uncnuTK iHTerpan f 2+2w'
s 3 1I1 i z+2 \ +C
1 +2
6. 3In ‘ = ‘ +C
8. In i xf—2 ‘ + c
r. i 111 | z+2 | +C

309. 3waritu noxigHy y' () dyHkuii y(x), Wwo 3apaHa HesiBHO piBHSAHHAM €V = = + y:

r 1
a'y_ey—l

1
6. ¥ = @i
B.y =e¥V—1

I 1
r'y__ey—l

310. Skwo nepexia BiA NPAMOKYTHUX koopauHaT (2, y) Ao nonsipHux (7, ¢) 3aiNcHI0ETbCS 3a
dopmynamm £ = 7 cos @, Yy = 7 sin @, 1o sKobiaH LpOro BiLo6paeHHs AOPIBHIOE:

a.r
6. r2sinf
B. rsinf
r rsing

77,2

2n+3 €

311. lNocnigoBHiCTb

a. HEeCKiHYEeHHO BENMKO
6. obOMexeHow

B. HECKIHYEHHO Marow
I. MOHOTOHHO CnagHo

312. MocnigoBHICTb 2" +35 €

a. HECKIHYEHHO Masow
6. obmexeHot
B. HECKIHYEHHO BEMMKOI
. MOHOTOHHO 3POCTaKYOK
313. Osi oyHkuii f(z) Ta g(z) € eksiBanenTHuMM npn & — 1, Akwo

f(z)

T

a. lim ) — 1
z—1 g(a:)
6. lim % =0

z—19



i fl@)
B }}E{ g(z) = Too

I. MPaBUNbHOrO BapiaHTy HeMae
314. Jlema npo BknageHi Bigpi3ku. [Jnsa AoBinbHOI cnagHOl NOCnigOBHOCTI Bigpi3kiB [an, bn] YyncnoBsoi
NpsiMOi...

a. OOBXMHU SKMX NPSMYIOTb A0 HyN4, iCHYe eanHa TOYKa, WO nonagae y BCi Ui Bigpisku

6. iCHye npuHanMi OBi TOYKK, WO NOMNagaoTb Y BCi Ui Bigpisku

B. ICHY€E €AMHa TOuKa, WO nonajae y BCi Ui Bigpi3ku

. Takux, wo lim (bn — an) = (, He icHye »0oQHOi TOYKY, Lo Nonajae y BCi Ui Biapi3ku

n—oo

315. Yncno a € R HasnBaeTbCs rpaHNYHOI TOYKOK NOCMiA0BHOCTI uncen &, € R, sakuwo

a. Ve > 03ng € NVn > nglz,, —a| < ¢
6. Ve > 0dny € NVn > nglz, —a| > ¢
B. Ve > 0Vng € Nan > ng|z, —a| > ¢
r. Ve > 0Vng € Nan > nglz, —a| < ¢

316. fAka 3 HaBeageHUX nNocnigoBHoOcTeN 30iraeTbCcsa A0 Ynucna e
1 1 1
1 1 1
=14+ g+ 5+t
B. Tn = THT T 2T T T Al
317. £ke 3 HaBegeHWNX HaCTYMHUX TBEPOXKEHDb € BipHe

in(z—1) _
Slnwil — 1

a. lim

318. fAka 3 HaBedeHNX HACTYMHUX rPaHULb € BipHOIO
a. lim(1+2)/* =1
z—0
6. im(1+ )" =1

T—

. lim 12 =1
z—0 T

rlim(l1+1/x)* =1
319. Ake 3 HAacCTynNHWUX rpaHuULb € NPaBUbLHOKO

a. lim %82 =1
z—=0 T

320. 3HaiiT1 NoKanbHUil MiHIMYM dyHKLT Y = €27 — 7



a. —In2
0. —
B. 0

I. fIOKanbHWUX MiHIMyMiB HEMaE

==

321. 3HaiTi nokansHWit MakcuMym dyHKUiT y = T+/1 — 222

m oo
| NI
N[ =

.0
r—1
322. 3HaiTi nokanbHWit MiHiMym dyHkuUii y = /1 — 222

N

e oo
Omlr—t|

-1

20 _x

323. 3HanTu NnokanbHUn MakCUMyM PYHKLiT §y = e e

a. nokanbHUX MakCUMyMiB He iCHy€e
1

0. —1

B. 0

r —ln2

324. 3HanTu noxigHy opyroro Nopsaky yHKUT Y = ze’”2

a. 2ze” (2z% + 3)
6. e (222 + 3)
B. 2ze” (222 + 1)
roe? (222 + 1)

325. [Ans 3HaxooKeHHs iHTerpana f R(a:, vaz? 4 bx + c)d:L', a > 0 cnig 3actocoByBaTtu
nigcTaHoOBKY

a. xy/a+t=+ax?+bxr+c
6. va+ xt =+vazx?+bx+c
B. tv/a+x =+ax?+br+c
nt=+var?+bx+c

326. [1ns 3HaxXOmKeHHs iHTerpana f R(z,vax? + bx + ¢)dz, ¢ > 0 cnig 3actocosysatu
nigcTaHoBKY

a. e+ at =+vax?+bx+c
6. ty/c+x = +Vazr?+br+c
B. T4/c+t=+vax?+br+c
rt=+var?+bx+c

327. SAki 3 HaBegeHUX KnaciB (PyHKUIN He MICTATbLCA Y Knaci iHTerpoBHux 3a PimaHom

a. QYHKUii, SKi He € HeNnepepPBHNUMU B XOAHIN TouLi



6. piBHOMiIpHO HenepepBHiI YHKL;i

B. HenepepBHi QPyYHKLIl, AKi He € AMdepPEeHLIMOBHUMM B XXOOHIM TOYL

I. MOHOTOHHO PO3pUBHI PyHKLUIT
b

328. dopmyna Hetotona-Neiibriua [ f(z)dz = F(b) — F(a) cnpaseanvsa

a

a. ans obmexeHoi Ha [a, b] dyHkuii f ()

6. ans gosinbHoi dyHkuii f(x)

B. ANs pO3pMBHOI Ha [a, b] dyHkuii f(z)

. NPaBWILHOrO BapiaHTy Hemae

dz
1+e®

329. 3HanTK HeBM3HAYEHWUN iHTerpan f

a.z—In(e*+1)+C
6. lneze—fl%—C

B. €22 — (e +1)2+C
r In(e® +1)+C

330. 3HanT HeBM3HAYeHWUiA iHTerparn f M%

.lniﬁ—i;\—l—C

.ln‘i—ﬁ‘—kc

.In|z + 1|+ In|z 4+ 2|+ C
—2lnjz + 1|+ 3n|z + 2|+ C

o O Q

bl

e
331. OBUMCIIUTM BU3HAYEHWUN iHTerpan f z'lnz dz
1

1 5
B. 1%
5
+00
332. OBuncnUT HeBNacHWM iHTerpan f 1’f§4
1
s
a. 3
s
6. §1
3
B.
r T
+o00
333. OBuncnnTn HeBnacHWUn iHTerpan f lﬁ‘_i;
0

S
3 ,.;|g‘°oo|>h>|=\

bl



+0oo
334. OBuncnuT HeBNacHWM iHTerpan f re *dx
0

T oo
lw O =

3

335. OBuucnuTv o6'em Tina obeptanHs kpusoi y = e”, & € [0, In 2| Haskono oci Oz

w
3

W oW
w|>1>-],\,|

r. 27

336. OBuucnuTH 06'eM Tina obepTanHs kpusoi y = sinx, x € [0, ] Haskono oci Oz

2
s
a. 5
6. w2
2
s
B. 3
rn 2w
o0
337. [Ons Toro, wob gogaTtHUM YACIIOBUIN psa Z a,, 6yB 36iKHMM, HEOOXiQHO | AOCTaTHLO, LWOO
n=1

a. MOCNIgOBHICTb YAaCTUHHMX CyM Byna oOMexeHo

6. NocnigoBHICTb YAaCTUHHUX CYM NpsiIMyBana Ao Hyns

B. MOCIiAOBHICTb 3aranbHUX YneHiBs psagy 6yna 30ibkHO

I. MOCNIQOBHICTb 3aranbHMX YneHiB psagy byna obmexeHoro

o0
338. OsHaka Paabe. Hexait a, > 0 anan € N. Pag > a, 6yae 36bkHum, skwo ichye lim G, > 1

n=1 n—oo

po36ixHuMm, sikwo lim G, < 1 npu ymosi, wwo
n—oo

a. Gn:n(l—w)

Qan

6. G, =1— "t

an

B. Gn:n<1—i—w>

Qan

© Gu=n (14 )

339. 3HaitTi nokarbHuit Makcumym dyHkuii f (z,y) = zy — 3% — by? — 1

a. —1
6. 1
B. 2
. Hemae
o
340. Yucnosui pag Z a.,, Ha3NBaETbCS 30KHUM, AKLLO
n=1

a. icHye ckiHueHHa rpanuus lim (a1 + ag + ... + ay,)
n—oo



6. lim a, =0
n—oo

B. iCHYE CKiHYeHHa rpaHuus lim a,
n—oo
I. NPaBUILHOIO BapiaHTy HeMae

1
3
341. OBYMCIIUTU BU3HAYEHWI iHTerparn f 2 dz
0

1+zt

%ln2
2In 2
%lnS
%In2

oo

bl

342. [udepeHuianom dyHKLii Ha3nBaeTbCA

a. NiHiMHa YacTuHa NpMpOCTy YHKLUIT
6. neplua yacTnHa NpPUPOCTY PYHKLIT
B. ApYyropsiaHa YacTuHa NpupocTy QyHKUi
I. KBagpaTuyHa YacTuHa npupocTy PyHKUIT

343. YacTMHHOIO NOXiAHOW MYHKLIT 2 = f(ac, y) Mo 3MiHHIN X Ha3uBaeTbCA YHKLA

a. Bf( ) :Alirilo f(HAw,A;ff(w,y)
6. gﬁ (:1: y) _ Alirilo f(a:+Ax,A32+f(x,y)
B. 6f($ y) = Al,}nrilo f(w,y)f£($+Aw,y)
. a_i(xvy) _ Alirilo f(m+Afc,yZ§w)—f(w,y)

344. YacTMHHOO NOXiAHOW MYHKLIT 2 = f(:r;, y) Mo 3MiHHIN Y HasnBaETbCA PYHKLIA

a. gi (z,y) = AI;I,IBO f(w,y+AAy;ff(w7y)
6. gg (z,y) = Algijrgo f(ﬂc,y)+£(;,y+Ay)
B. 3f( y) :Alifilo f(w,y)*g(;,erAy)
r 3 (2,y) = Jim ot Aoy tie)fe)

345. IHTerpyBaHHSA pauioHanbHOI PyHKUIT crig noynHatn 3

a. BUAINEHHS Linol YyacTuHn

6. posknagy nigiHTerpanbHoi yHKLIT Ha NPOCTi Apobu
B. iHTerpyBaHHsi NpoCTUX ApobiB

I. 3HaXOMXEHHS Linoi YacTuHM Big NpocTux apobis

346. [0ns 3HaxOMKeHHSs iHTerpana sugy f R(:c, vax + b)daz cnig sactocyBsaTu NigcTaHOBKY

.t=+vax+b

a
6. t=+vax+b
B. t = 2"
ro=t"

347. dopmyna 3amiHM 3MIHHUX Y HEBU3HAYEeHOMY iHTerpani



e(t)¢'(t)dt, ne = o(t)
(1) p(t)dt, ne z = p(t)

t)¢'(t)dt, ne = p(t)

(t))dt, ne z = p(t)

348. Hexan f : [a,b] — R - doyrkuisi F' : [a, b] — R - ii nepsicHa. Togai

a. [ f(z)dz = F(z)+C
6. [ F(z)dz = f(z)+ C
B. [ f(z)dz = F(b) — F(a)

r. [ F(z)dz = F(b) — F(a)
349. HeBu3HavyeHUM iHTerpanom Big oyHKLT f, LLIO BM3Ha4YeHa Ha Biapi3Ky [a, b] Ha3nBaETbCA

a. CyKyrHiCTb YCix nepBicHMX dyHKuii f
6. cyma Bcix nepBicHUX doyHKLiT f

B. CYKYMHICTb YCiX NoXigHux dyHKuii f
r. cyma ycix noxigHux goyHkuii f

350. ®yHkuia F' HasnBaeTbCa NepsicCHO Ana f Ha npomixky X € R, akuio

a. F'(z) = f(x) ansa koxHoro x € X
6. f'(z) = F(z) ons koxHoro x € X
B. icHye C € R take, wo f(z) = F(x) + C ans koxHoro x € X
r. ichye C € R take, wo f'(z) = F(z) + C ans koxHoro z € X

351. 3HaiiT1 NokamnbHUil MiHiMym dyHKuii y = 22° + 322 — 122 — 24
. —31
. =27

1
-1

0w oo

352. 3HanT NPOMIXKKM cnagaHHsa PyHKUIT y = ln(x4 — 22?2 + 2)

a. (—oo; —1]1[0;1]
6. [—1;0]i[1;+00)
B. [—1;1]
r. (—oo;0]i[l;400)
353. 3HanTu noxiaHy yHKuii y = %lnﬁ—i
1( 1 1
> gt =)
6. 3 (71 + +21)
1
B. 21

—

npaBuIbHOI BiANOBIAI HEMae

. e 1e ef—1-z
354. 3HanTu rpaHnLo beHKLlllili% Vita?-1

o oo
| Dol= =
—



355

356

357

358.

359

360

361

r.0

o e 7l arctgz—z
. 3HaNTW rpaHnLo OYHKLIT ili% n(1+2%/3)
a. —1
6. 1
2
B. 3
0
. . .9 1
. 3HaNTK rpaHnLO NOCMiAOBHOCTI T}l_>né10 BV oy g
1
a3
6. 1
5. 2
r 2
. 3HaiiTu rpanmuto nocrigosHocTi lim (v/n? + 2n + 3 — n)
n—oo
a. 1
1
6. 5
B. 2
r.0
MoxigHoto doyHkuii f : R — R B Touui € R HasueaeTbes uncno
a. lim f(m"‘AAw)_f(w)
Az—0 *
6. lim f(z) £(w+A:n)
Az—0 z
o, lim JerAa=f(@)
Az—+ z
¢ lim {GErA0+@)
Az—0 z

. Mepwa Teopema BenepLutpacca.

a. KoxHa HenepepsHa yHkuis Ha [a; b] € oBmexeHolo.

6. KoxHa obmexeHa Ha [a; b] (PYHKLISA € HENEPEPBHOIO.

B. KoxxHa obmexeHa 3HM3y Ha (a; b) YHKLIA € OBMEXEHOI0 3BEPXY.

r. KoxHa HenepepBHa Ha (a; b) dYHKUist € OBMEXEHOD 3BEPXY i 3HU3Y.

. Yncnom e HasmBaeTbCA rpaHnLs NOCNIAOBHOCTI

a. T, = (1 + %)n

1

6. 2, = (1+1)"
B. , = (1+n)
Lz, =(1+n)"

1
n

. Y KoMy 3 HaBegeHUX BUNagkiB NOCNiAOBHICTb &, € 306ikHO?

a. T, MOHOTOHHa i obmMexeHa
6. x, 3pocTae i obmexeHa 3HM3y
B. I, cnagae i obMexeHa 3Bepxy



362.

363.

364.

365.

366.

367.

368.

I. NPaBUNbLHOIO BapiaHTy HeEMae
[HbiIMYMOM HENOPOXHLOI 0BMexeHoi MHOXUHM A B R HasueaeTbcs

a. HambinbLia 3 HUXKHIX Mex
0. HaMMeHLla 3 HWXHIX Mex
B. HanbinbLUa 3 BEPXHIX MexX
I. HAMMEHLUA 3 BEPXHIX MeX

CynpemyMoM HenopoXHboi obmexeHoi MHoxMHN A B R HasnsaeTbes

a. HanMeHLla 3 BEPXHIX MexX
6. HaMeHLUa 3 HUXHIX MeX
B. HambinbLua 3 BEPXHiX MexX
I. HanbINbLLA 3 HWKHIX MEX

3HanTK NoBHUI AndpepeHLian yHKUil z = e3r-2y

a. dz = 33> Wdx — 2e3* HWdy
6. dz = e3> Wdx + > Wdy
B. dz = 3e3 Wdzx 4 23 Wdy
rdz = e3> Wdx — 23 Wdy

3HanTn noBHUIN audpepeHuian QyHKuiT 2 = x3e Y
a. dz = 3z%e Ydx — z3e Vdy

6. dz = 3z’dx — e Ydy

B. dz = 3x%e Ydx + 23e Ydy

r dz = z’e Ydx — z3e Vdy

3HanTy noBHWUIN audpepeHuian QyHKuiT 2 = x5lny

a. dz = 5ztlnydx + z dy
6. dz = bzilnydr — ’” dy
B. dz = z*Inydzx + il dy

r. dz = bzilnydz + & dy

4

3HaiiTv NoBHUI AudepeHLian dyHkuil z = x” sin 2y

a. dz = 423 sin 2ydz + 2z* cos 2ydy
6. dz = 2% sin 2ydz + 2z* cos 2ydy
B. dz = 4x3 sin 2ydzx + z* cos 2ydy
r. dz = 423 sin 2ydz — 2z* cos 2ydy

3HanTy NoBHWUIN audpepeHuian QyHKuiT 2 = y2tg 3x

a. dz = COS2 5. dr + 2ytg 3zdy
6. dz = - 393 dx + 2ytg 3zdy
B. dz = —S n2 5. dr + 2ytg 3zdy
r dz= cos2 5, dr + ytg 3zdy




369.

370.

371.

372.

373.

374.

375.

3HanTy NoBHUIN audpepeHuian QyHKuiT 2 = 2\/Ectg Y
2[ dy

SlIl

\/—
6. dz = \/—ctgyda: + dy

sin? y

a. dz = \}ctgydm —

B. dz = mctgydw sn‘l/— dy
rdz= ﬁctg ydxr — CO*SC dy

3HainTu noeHuiA andepeHuian dyHkuii z = 4,/y cos T

a. dz = —4,/ysinzdzx + 2 sin zdy

VY
6. dz = 4,/ysinzdzr + % sin xdy
B. dz = —4,/ysinzdzx + % sin xdy
r. dz = —4,/ysinzdz — % sin xdy

3HaiiTv NoBHUI AudepeHLian dyHkuil z = y sin4zx

a. dz = 4y cos4xdz + sin dxdy
6. dz = ycos4xdx + sin4xdy
B. dz = 4y cos4xzdx + cos 4xdy
r. dz = 4y cos4xdx + ydy

3HanTy NoBHUIN audpepeHuian QyHKuiT 2 = \/gjln i

a. dz = \/_lnzcdy + ‘/_dz
6. dz = \lflnxdy + idm
B. dz = \/_ln:zzd:z: + ‘/_dy
rdz= \/_dy + 1d:1:

3HanTu NoBHUI AndepeHLuian GyHKUIT 2 = 3x2y3 +4xr — 2

a. dz = (6zy® + 4)dz + 9z2y>dy
6. dz = 6zy3dz + 9z%y>dy

B. dz = (6zy® + 4)dz + z’y*dy
r dz = (zy® + 4)dz + 9z2y>dy

faHo dyHkujto z = e+ Znanmm gz
a. _5e4m—5y+1
6 e4mf5y+1
B _e4m—5y+1
r 4e4w—5y+1
Laro cyrkuio z = In(2zy® + 7). naitn 22
2y3
a. 2xy3+7
1
: 2a:y3+7
%
T 2xy347

1

r. T 2xyB47



376.

377.

378.

379.

380.

381.

382.

, . .9
[aHo dyHKuito z = arcsin(2zy). 3HainTy a—;

a. 2z
1—4x2y?
6 _ 2x
' 1-4z2y?
1
1—4x2q2
_ 1
1—4x2y?

NaHo dymkuio z = (5x2 — 2y + 1)3. 3naittn

a. 30z(bz? — 2y + 1)?

. 3(5z2 — 2y + 1)?

B. —6(5z® — 2y + 1)?

. NPaBUILHOTO BapiaHTy HeMae

(o)}

. 1 .9z
HaHo dyHKuito z = 5o—3y" 3HanTtun dy
_ 3
a. (5z—3y)?
1
 (5z—3y)?
B —— 9
T (5x-3y)?

I. MPaBWUMbHOIO BapiaHTy HeMae

[laHo cyrkuito z = sin(2z + y). 3Haitn 32

a. 2cos(2z + y)
6. cos(2x + y)

B. —cos(2z +y)
r. —2cos(2z + y)

faHo dyHkuito z = tg(2z — 3y). 3HaitTn g—z
3

a. " cos?(2z—3y)

6. :

cos?(2z—3y)
3

B — SinZ (2z—3y)
2

r. cos?(2z—3y)

[aHo dyHkuilo z = arctg(zy). Snanm g—;

_1
T 1+4a2y?
Yy

z
r. 1+x2y2

NaHo cyHkuito z = In(z? + 4y?). 3naiitn g—;

8y

1

2x
24492

I. NPaBUIIbHOIO BapiaHTy HeMae

B.

0z

Or



383. [laHo dyHkuito 2 = (z° — 5y)*. 3naiin %

a. 122?(x3 — 5y)3
6. 4(z> — 5y)*

B. 42?(x® — 5y)?
r. —20(z® — 5y)?

384. [aHo dyHkuito z = 4/ x2 + 4xy. SHaiTn g—z
a 2z
C a4y
6 4

385. [aHo dyHkuito z = cos(3z — 4y). SHanty %

a. —3sin(3z — 4y)
6. 3sin(3z — 4y)
B. —sin(3z — 4y)
r. —4sin(3z — 4y)

. o - 0z
386. [laHo cyHKuito z = arcctg(2zy). 3raitn 57
2z
a. 1+4x2y?
1
6. 1+4x2y?
B 2z
T 1+4x2y2
¥ 2y
: 1-+4x2y2

387. [aHo dyHkuito z = ctg(bz — y). SHainTn %

5
a. sin?(5z—y)
1
© sin?(5z—y)
B #
* sin?(5z—y)
C__ 5
) cos?(5z—y)

388. 3HailTu cTaLjioHapHy Touky dyHKuii z = x? — 4y? + 2zy + 10y

a. (—1;1)
6. (1;-1)
B. (1;1)
r (—1;-1)
389. 3HaunTu cTauioHapHy TOuKy (OYHKUiT 2 = 22 + y2 —4zy + 8z
a. (2;4)
6. (—2;—4)
B. (2;—4)
r (—2;4)



390. 3HalTu cTaLjioHapHy TouKy dyHKUiT 2 = 32 + y? — 6y + 12y

a. (3;3)

6. (3;—3)

B. (—3;3)

r (—3;-3)

391. 3HailTu cTaLioHapHy Touky dyHKuii 2z = =2 — 4y? + 22y — 20z

a. (8;2)
6. (—8;2)
B. (2;—-8)
r. (2;8)

392. 3HailTu cTaLjioHapHy Touky dyHkuii z = 4x? + 2y? — dxy + 4y
a. (—1;-2)
6. (—1;2)
B. (1;—2)
r (1;2)

393. 3HaiiTi obnacTb BusHadeHHs dyHkuii f(z) = wiT

z € (—4;4)

z € [—4;4]

z € (—oo; —4) U (4; +00)
z € (—oo0; —4]| U [4; +00)

@ oo

-

T—zx

394. 3HaiiTi obnacTb BusHadeHHs dyHkuii f(z) = e

x € (—oo;—1) U (—1;+00)
z € (—oo;—1) U (1;+00)
z € (—o0;1) U (1;+00)

z € (—o0;+00)

" ® oo

395. 3HauTu obnactb BuaHadeHHs dyHkuii f(z) = logs(z + 1)

a. x € (—1;+00)

6. ¢ € (1;+00)

B. £ € (0;+00)

Lz e (—oo;—1)U(—1;+00)

396. 3HaunTn obnactb BU3HaYeHHSA YHKLi f(gc) = i"Tgi“
a. ¢ € (—oo;1) U (1;+400)
6. x € (—oo;1) U (3;+00)
B. T € (—00; —1) U (—1;+00)
r o € (—oo;+00)
397. 3HaiiTv obnacTb BuaHaveHHs dyHkuii f(z) = ;%ﬂ

a. ¢ € (—oo;+00)



398.

399.

400.

401.

402.

403.

404.

6. ¢ € (—oo; —1) U (1;+00)
B. € (—o0;1) U (1;4+00)
o€ (—oo;—1)U(—1;+00)

3HaiTn obrnacTb BuaHauYeHHs yHkuii f(x) = Z;fl
a. ¢ € (—oo; —1) U (1;+00)

6. ¢ € (—oo; —1) U (—1;+00)

B. £ € (—o0;1) U (1;400)

rze(—1;1)

3HaifTh 06nacTb BUaHaueHHs dyHkuii f(z) = 4V4
a. r € [—2;2]

6. z € (—2;2)

B. & € (—00; —2] U [2;400)

r o€ (—oo;—2) U (2;+00)
1
3HainTn obrnacTb BuaHaueHHs yHkuii f(x) = 4Vi-e

a. z e (—1;1)
6. z € [—1;1]
B. € (—o0; —1] U [1;400)
€ (—oo;—1)U(1;+00)

2

2
3HaunTu obracTb BuaHaueHHs yHkuii f(x) = 2% —2z-3

a. ¢ € (—oo;+00)

6. z € (—oo; —1) U (3;400)
B. € (—o0; —1] U [3;+00)
rze(—1;3)

3HainTn obrnacTb BuaHadeHHs dyHkuii f(x) = Weav

a. ¢ € (—oo;+00)

6. ¢ € (—oo; —2) U (2;+00)
B. £ € (—00;—2) U (—2;400)
nze(—2;2)

3HaliTn obnacTb BusHadeHHs dyHkuii f(x) = In(9 — z?)

a. ¢ € (—3;3)

6. z € (—oo; —3) U (3;+00)
B. € (—00; —3) U (—3;+00)
o€ (—o00;3) U (3;+00)

Zarcsin z

3HanTn noxiaHy dYHKUIT Yy = &
. 2
a. y = 2zarcsinz + it
2x

6.y =



405.

406.

407.

408.

409.

410.

411.

B. ¥ = 2zarcsinzx + 2@
r. y = zarcsinz + \/—

3naiTn noxiaHy dyHkuii y = In(2z°® + 3)

! 122°
a Y = 3643
6 / — 1
- Y 22643
B r_ 1
" y - 2x6+§
_ 12z
ry = (226+3)2

3naiTn noxigHy dyHkuii y = tg(2z* + 1)

_ 8z®
ay = cos?(2z%+1)
1

!

6.y = cos2(2a§4+1)
I 8z

B- Y = sin?(2z4+1)
r_ 1

ry = sin?(2z4+1)

3HanTV NoxigHy yHKLUIT Yy = (1 + ctg a:)7

r T(14ctgz)®
ayY ="z
6. v =7(1+ctgz)®

_ 7(14ctgz)s

_ +ctgz

r. y T~ cos’z

3HanTn noxigHy yHkuii y = 5Tarctg x

a. ¥y = 5%In 5arctga: + %
6.y = 5°In5 - 11
B. ¥ = 5%In 5a,rctgm —

/

r.y = 5%arctgx +

5w
1+z2

l—i-ac2
3naiTn noxigHy dyHkuii y = (4 + Inz)®

a. y/ _ 5(4+1Inx)*

6. y _ (4+lnx)
B. ¥ = 5(4+1n:1:)
r y _ (4+é1;:v)

32’2
sin x

3HanTn noxigHy yHKLUii Yy =

122° sin z— (32" —2) cos =

I __
a.y = s sin? z
/! __ 12z°sinz—cosx
6.y = sin? z
! _ 12z° cosz
B. Yy = sgnzx .
r o — 12z° sin z— (32" —2) cos ©
Y = cos?

3HanTn nNoxiaHy dYHKUIT Yy = \/Earcsin T

r_ 1 . VT
a.y = —Zﬁarcsmm—k T




412.

413.

414,

415.

416.

417.

418.

;! 1 1
6V =35z iz

| : LV
B. Y = g zarcsing - =
Ly = ﬁarcsinx—i— %

3HaiiTy noxigHy dyHkuii y = 6%arcctg x
_6"

1+Ia:2
6. ¥ = 6°Iln6arcctgz +

a. ¥y = 6%In6arcctgx —

L 1+a?
B. ¥y = 6%arcctgx — %
r 6°ln 6
LY =—1»

3HaiTn noxiaHy dyHkuii y = ctg (322 + 2)

I 6z
ay = sin?(3z2+2)
! 6z

6.y = sin?(3z2+2)

! 1
B- Y = sin? (3z2+2)
P 1
ry = sin?(322+4-2)

3HaitTn apyry noxiany y” dyHkuii y = z* + 322 + 5

a. y' =122 + 6
6. y' = 4x3 + 6z
B. ¥ = 1223 4 62
ry' =12z +6

3uanv gpyry noxigry y” dymkuii y = 2 4+ Tz + 2

a. y' =6z

6.y =32+ 7

B. y' =0

ry' =6

3HanTvt gpyry noxigry y” dyHkuii y = e® + x°
a. ¥y’ = e® + 2023

6. y" = e® + 5x?

B. ' =€”

3HaiiTn apyry noxiaHy 4" dyHkuii y = z2In

a. y' =2lnz+3

6. ¥y =2zxlnz +3
B. ¥ =2lnz+x+1
ry' =2lnzx

3naiitn apyry noxigHy 3" dyHkuii y = sin 3z

= —9sin 3z

a. vy
6. ¥y’ = 9sin3z



419.

420.

421.

422.

423.

424.

425.

B. ¥ = —9cos 3z
r. ¥y’ = 9cos3z

3HaiiTn apyry noxiaHy Yy dyHkuii y = e !

a. y" = 25e> 1
6. y// — 5653:—1
B. y// — e5:r,—1

r yll — _25e5w—1

3naiitn apyry noxigHy y" dyHkuii y = cos 4z

a. y” = —16 cos4zx

6. ¥y’ = 16 cos4x

B. y' = —16sindx
Yy’ = 16sin4zx

3naiitn apyry noxigHy 3" dyHkuii y = zsin

a. y' =2cosz — zsinz
6. y' =2cosz + zsinz
B. Y/ = —2cosz —zsinz
ry' =—2cosz+ rsinz

3naiitn apyry noxigHy y" dyHKuUii Yy = x cos T

a. y' = —2sinz — xzcoszx
6. y '=2sinz — zcoszx
B. Y/ = —2sinz + xzcosz

ry' =—2sinz —zsinz

3naiitn apyry noxigHy 3" dyHkuii y = €* + sin 2z

a. y' =e* —4sin2zx

6. ¥y’ =e” +4sin2zx

B. y' = —4e”sin 2z
I

rny =e*—4cos2x
3nanTu iHTepean cnaganHs dyHkuii f(z) = zlnzx —

a. NpaBWUnbHOrO BapiaHTy Hemae

6. ¢ € (—o0;+00)

B. ¢ € (0;00)

r. x € [0;00)

3HanTu iHTepean cnaganHs dyHkuii f(x) = 52 — 2zIn 5
a. ¢ € (—o0;0]

6. ¢ € (—o0;0) U (0;+00)

B. ¢ € [0;+00)
r ¢ € (—oo;+00)



426.

427.

428.

429.

430.

431.

432.

433.

3HaitTn inTepBan cnapgannks dyHkuii f(z) = z* — 10z + 8

a. ¢ € (—o0;5]

6. ¢ € (—o0;0]

B. & € [5;+00)

n ¢ € (—oo;+00)

3HanTu iHTepean cnaganHs dyHkuii f(x) = 8z — 2x4
a. z € [1;+00)

6. ¢ € (—o0;1]

B. ¢ € (—00;0]

n ¢ € (—oo;+00)

3HaliTy HailmeHLue sHadeHHs dyHkuii f(z) = z® — 6 Ha sigpisky [0; 6]

a. -9
6. 1
B. 3
0

3HanTn HanbinbLue 3HaYeHHsT YHKLLT f(a;) = 22 — 62 Ha BiOgpi3Ky [0; 6]

0

"o
’_l

-9

3HaitTn inTepBan apoctanusa dyHkuii f(z) = 2 — 4z
a. ¢ € [2;+00)

6. ¢ € (—00;2]

B. £ € (—00;0]

n ¢ € (—oo;+00)

3HanTu iHTepean apocTanHs dyHkuii f(x) = e* — x
a. z € [0;400)

6. ¢ € (—o0;0]

B. ¢ € (—o0;1]

n ¢ € (—oo;+00)

3HaliTy iHTepBan 3poctaHHs dyHkuii f(z) = 9 + 12z — 3z
a. ¢ € (—oo;1]

6. x € [1;4+00)

B. € (—o0;0]

r ¢ € (—oo;+00)

3HanTu iHTepean apocTanHs dyHkuii f(x) = x + arctgz

a. ¢ € (—oo;+00)



6. z € (—o0;1]
B. « € [1;+400)
r ¢ € (—oo;0]

434. Tino pyxaeTbcs NPSIMOMIHINHO 3a 3aKoHOM S = 4¢3 — 12t. 3nHaitTu ioro NPUCKOPEHHHA B MOMEHT
yacyt = 2

a. 48
6. 24
B. 12
r. 6

435. Tino pyxaeTbcs NPsAMONIHIAHO 3a 3aKoHOM S = 6t2 — 4t. 3HaiNTK MOrO LWIBUAKICTb B MOMEHT yacy
t=1

IR A < I
Lo o

436. LWBsuakicTb Tina npv NpAMOniHiiHOMY pyci 3MiHIOETLCA 3a 3akoHoM V' = t2 + 2t. 3HaiTu ioro
MPUCKOPEHHS1 B MOMEHT Yacy t = 2

0w oo
C oo

437. Tino pyxaeTbcs NPsIMOIiHIHO 3a 3aKoHOM S = 2t* — 64t. B sikmit MOMEHT Yyacy Moro LBUAKICTb
piBHa HynNtO?

a.t=2

6.t=38

B.t=4

rt=>5

438. 3HAMTW 3HAYEHHS % B Touui (0; 1) ans dymkuii z = 4z?y* + 3z —y + 1

a. 8

6. 0

B. —1

r. 4

2

439. 3HaNTK 3Ha4YEHHS g—yi B TOYL (1; 2) ans dyHkuii z = 5x3y2 +T7x — 4y +1
a. 10
6. 8
B. 6
r.

npaBWUbHOrO BapiaHTy HEMae

440. 3HalTN 3HaYEHHS ;%gy B Touui (—2; —1) ans dyHKuii 2 = 4zxy® 4 32’y — by + 2



441.

442.

443,

444,

445,

446.

447.

Owm O Q

3HanTn 3Ha4YEeHH4 9.2 B TOouUi

a
6
B
r.

. —20
. 20

. —16
—10

.6
.0
. —6
4

8z

(1; —4) ans dymkuii z = z° + 4y*> — 5y — 6

. 8%z . 3 )
BHaiTV 3HaqeHHs 5.3 B TOL (1; —1) ans dyHkuii z = 5z° + 3y° — 9

a
6
B
r.

. 6

. —6

o4
2

8z

3HaVTV 3HAYEHHS 5 2 B TOuL (2;1) ans dynkuii z = 323 + 2y — Sxy? + 4

a
6
B
r.

. —10

. =8

. 10
6

3HaWTN TOYKY MiHIMYMY PyHKUIT 2 = z2 + y2 +2

a
6
B
r.

- (0;0)
. (0;1)
. (—=1;0)
(1.1)

3HaiTn Touky MiHimymy dymkuii z = (z + 1)% + (y — 1)? — 4

a
6
B
r.

. (—1;1)
(1, 1)

. (—1;-1)
(0;0)

3HaiTi TouKy MiHiMymy dyHkuii z = (2 — 8)2 + (y — 2)2 + 7

a.
6.

B
r.

(8;2)
(—8;—2)
. (8;—2)
(—8;2)

3HaliTh TouKy Makcumymy dyHkuii 2 = —5 — (z + 4)% — (y + 7)?



448.

449.

450.

451.

452.

453.

454,

455.

3HaiTi TouKy Makcumymy yHkuii 2 = 8 — (z — 2)? — (y + 3)2

a. (2;-3)

6. (2;3)

B. (—2;3)

r (—2;-3)

3HaiTn Touky Makeumymy dyHkuii 2 = (z 4+ 1)% + (y — 1)2 — 4

a. npaBunbHOI BiANOBIgI HeMae
6. (—1;1)

B. (—1;-1)

r (1;-1)

3HaiTn rpapieHT dyHkuii u = z2 + 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)

3HaiTn rpapieHT dyHKUii u = 2zyz — y2 B Touui Mo(—1;1; —2)
a. gradu = (—4;2; -2)

6. gradu = (4;2;2)

B. gradu = (—4;—2; —2)

r. gradu = (—4; —2;2)

3HaiiTn rpagieHT dyHkuii u = 22y — 222 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)

3HaiiTu rpagieHT dyHKuii u = 2+/zyz + 4 B Touui My(4; —2; 3)
a. gradu = (—3;12; —8)

6. gradu = (3;12;8)

B. gradu = (—3;—12; —8)

r. gradu = (3; —12; —8)

3naiTn rpapieHT dyHKUii u = y? — 42 + = 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)

456. 3HaiiTi rpagienT dyHkuii u = Ty> — 64/2 B Touui Moy(—2;3; 1)
a. gradu = (9; —12; —3)
6. gradu = (9;12; —3)
B. gradu = (—9; —12; —3)
r. gradu = (9;12;3)
457. 3uaiiti rpagienT dyrkuii u = x> — 6y3z B Touui My(2; —1;1)
a. gradu = (4; —18;6)
6. gradu = (4;18;6)
B. gradu = (4; —18; —6)
r. gradu = (—4; —18; —6)
458. 3waiiti rpagienT dyHkuii u = x3y?z + 5 B Touui My(—1;2;1)
a. gradu = (12; —4; —4)
6. gradu = (12;4;4)
B. gradu = (12; —4;4)
r gradu = (—12;4;4)
459. 3HanTu rpagieHT pyHKuii u = \/ng2 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)
460. Hexan xg — BHYTPILLUHA TOYKa MHOXUHW. BubepiTb HenpaBunbHe TBEPOXKEHHS NPO Hel:
a. Iy — ToYKa AOTMKY AAHOI MHOXWHN
0. xo — i3onboBaHa To4YKa AAHOT MHOXWUHM
B. o — rpaHMyHa TouKa JaHOT MHOXMHU
I. Lo — HanNexuTb 40 AaHOI MHOXWHN
461. Axwo mHoxuHn A, n = 1,2, .. ., BiakpuTi, TO cepen HACTYMHNUX TBEPIXKEHb HENPABUMBHIM €
TBEPAKEHHS:

o
a. |J A, — sigkputa MHOXMHa
n=1
k
6. |J A, — sigkpurta MHOXMHa

n=1
[

B. ﬂ A, — BigKpUTa MHOXUHA
1

A, — Bigkputa MHOXMHA

-
S
D??‘”

1

n



462. [incHWI NiHINHWIA NPOCTIP C YTBOPIOKOTL:

a. Bci obmexeHi nocnigoBHOCTI.

©. Bci 36iHi nocnigoBHOCTI.

B. Bci MOHOTOHHI nocnigoBHOCTI.

r. Bci nocnigoBHOCTI 3 04HAKOBUX ENEMEHTIB.

463. Skwo HenepepsHa dyHKuis f () Habysae piaHux 3HakiB Ha KiHUSX Bigpiska [a, b], To B cepeauHi
LbOro Bigpi3ka MiCTUTbCS:

a. piBHO OOMH KOPiHb

6. He MeHLle O HOro KOpeHs
B. HYINb KOPEHIB

I. PiBHO ABa KOpPEHi

464. SIkwo HenepepsHa dyHKuis f () Habysae pisHUX 3HaKiB Ha KiHLSX Bigpiska [a, b], i kpim Toro
f'(z) ichye i 36epirae 3Hak Ha Bigpisky [a, b], To B cepeauHi uboro sigpiska MicTUTbCS:

a. piBHO OOMH KOPiHb

6. He MeHLle OHOro KOpeHs
B. HYINb KOPEHIB

I. PiBHO ABa KOpEHi

465. [na metoay xopa &, MOXHa 3HaWTK 3a HAacTYMHOK POPMYIO:

o 5= ]

_ b—x,_
6. T, = Tp_1 — —%b)f)(w;l)
B. Tnp = Tp-1 — bj;ﬁ(f(b) - f(xn—l))

" = Tnt — g (0 @)

466. [nsa metoay xopg Ty BUOMPAEMO TaKMM YMHOM, LLOG BUKOHYBAroCb HACTYMHE CMiBBiAHOLLEHHS:

a. f(zo)f'(xz) <0
6. f(xo)f'(xg) >0
B. f(a?())f”(xo) <0
r f(zo)f (o) >0

467. [Onsa metody xop4 OuiHKa NoxXnbkn HabrmkeHOro po3B'a3ky Mae BUMSAA;:

a. [§— x| < M2m;1m1 |Tn — T
6. [ — an| < zimi T — Tn1]

B. |{ — an| < Mlm;lml |@n — T
€ — 2| < MQm;;nZ |Zn — Tn1|

468. [Onsa metony HbloTOHa X, MOXHA 3HANTK 3a HACTYMNHOK HOPMYIOI0:

. Zn = Tn1 = 70 S (21— a)

_ f@n1
0. Tn = Zn-1 — ' (®n—1

f/
B. T = Tn-1~ flz )

L Ty, = Tp_1 — #’%(b —Tp_1)



469. Ona metogy HbtoToHa Ty BUOMPAEMO TakMM YMHOM, OO BUKOHYBAaNocCk HacTynHe
CNiBBIOHOLLEHHS:

a. f(:l?o)f’(:l?()) <0
6. f(xo)f'(xg) >0
B. f(JJ())f”(.’I?o) <0
r. f(zo)f"(z0) >0

470. [Onsa metony HeoTOHA OLiHKa NOXWOKM HAabNMXXEHOro Po3B'A3Ky Mae BUMMAL;

a. |€ — @y < Mg, — g, |
6. |£ - wn| < ZMle (xn - wn71)2
B. |€_xn| < Mm;lml |5L'n _mn71|
r | —an| < QMWZl T — Tn-1]

471. Ona meTtony iTepauin po3s'a3yBaHHsA anrebpaivyHux piBHSAHb YHKLO go(a:) MOXHa npeacraBnTn
Bupasom  — Af(z), oe A popisHioe:

e
|

472. Ons sigwykaHHs kopeHs pisHsHHa f(x) = 0 meTogom itepauin Ha Bigpisky [a, b] B sikocTi 2
GepyTh:

a. a
6. b
a+tb
B. %
. [OBirbHE 3HaYeHHs 3 Bigpiaka [a, b]

473. Metog Ennepa po3sB'sisyBaHHA 3agadi Kowi moxe 6yTn 3anncanunm y Burnagi:

a. Yni1 = Yn + 5 (tn, yn)

- Yntl = Yn T hf(tna yn)

- Yntl = Yn T 2hf(tn7 yn)
Ynt+1 = Yn T .f(tna yn)

Ow O

474. MeToq NporHo3y-Kopekuii po3s'adyBaHHs 3agadi Kowi moxe 6yTn 3anmcaHni y BUrnsagi:

a. Yni1 = Yo+ hf (tn + 5, Y001 ) Ypst = Un + 5 F (s Yn)
6. Y1 = Yo+ hF (b + 5 Unit ) Ynid = Yo + A (ts Yn)
B Ynt1 = Yo+ AF (tn + 5o ¥nid ) Ynit = Y+ hF(tn, )
L Yni1 = Yn +hf (tn,ym%), Uit = Yn + 5 F(tn, yn)

475. [Onsa ouiHkn noxnbkmn metony PyHre-KyTTn BUKOPUCTOBYIOT:

a. NoaBiNHUIN NigpaxyHoK
6. npaBuno 30M0TOi cepeanHn



B. cbopmynu Ennepa
I. MeToq Tpaneuin

476. 3aranbHa bopMyna TpaneLii YNCEenbHOro iHTErpyBaHHS Mae BUMMSA:
n
a. h <y—20 +> yi)
i=1
n—1
6. h (%" + > yi>
i=0
n n—1
B. h (—y02y" + > y1;>
i=1
n
rh) v
=0

477. 3anuwiKoBUIN YneH 3aranbHOT hopMynu Tpanewin YNCErbHOro iHTerpyBaHHA BU3HAYaETbCA
PiBHICTIO:

478. 3aranbHa copmyna CimncoHa mae BUMMSA:

(yo+2zy2z 1+4zy2z+y2n
=1

6. Q‘(yo+42yzz 1+2Zy21+y2n)
i=1
<y0+42y22 1+2Zy2z+y2n)

(y0+2zy2z 1+4Zy22+y2n)

479. 3anuwkoBun YneH 3aranbHoi popmynu CiMncoHa BU3HA4YaeTbCA PiBHICTHO:

a R= —Lgty (0
6. R= "y (¢)
B R— (bzé)]: yIV(é-)
(3

480. <Dop|v|yna HbloToHa-KoTeca (MpaBunio TpboX BOCbMUX) BU3HAYAETbCA (DOPMYIIOHD:

31 (yo + 2y1 + 2y2 + y3)
@ " (yo + 3y + 3y2 + ¥3)
3 (yo + 4y1 + 4yz + y3)
3h (yo + 8y1 + 8y2 + y3)

P oo
w

-

481. 3anuwkosun YneH popmynu HetoToHa-KoTeca (npaBnno TpbOX BOCbMMWX) BU3HAYAETLCS PIiBHICTHO:

3
a. R= -3¢V (¢)



6. R=—%y" (€

3h°, I
B. R = —@y V(ﬁ)
v
r R= —my (€)
482. Hexal B TouKax o = a, 1, X, . . ., L, = b, AKi HanexaTb BiAPi3Ky [a, b] 33 aHO 3HayYeHHs

dyHkuii f (x). 3apava sinwykaHHs aHadeHHs dyHkuii f () B iHWKMX Toukax Bigpiska [a, b] HasvBaeTbCs:

a. eKkcTpanonsuieto

6. iHTerpyBaHHsIM

B. iHTepnonsuieto

r. AndepeHuitoBaHHAM

483. Hexal B TouKax o = a, 1, X2, . . ., L, = b, AKi HanexaTb BiAPI3Ky [a, b] 3ajaHO 3HayYeHHs

dyHkuii f (). 3apava siglwykaHHs sHadeHHs dyHkuii f () B Toukax, siki nexatb 330BHi Bigpiska [a, b)
Ha3VBaAETLCS:

a. eKcTpanonsuieto

6. iHTerpyBaHHAM

B. iHTepnonsuieto

r. AndpepeHuitoBaHHAM

484. IHTepnonsauinHuim noniHom JlarpaHxa mae Burnag;

(zi—mo) (zi—x1)...(Ti—2i1) (i —Tit1)... (T —Ty)
a. Z (z— mg)(x z1)...(z—zp)

B. h( 0+yn+zyz>

r. Zyz $lm a:o T—21)...(2=Ti1)(2—Tis1)...(T—Tn)

1) ..(:I)i7:122‘,1)(wifwzud)...(xi*wn)

485. |HTepnonAuinHui noniHoM HeloToHa (iHTepnontoBaHHA BNepes) Mae BUrnsaa;

a. f(zo) + (z — z1) f(zo, 21) + (= — z1)(z — 22) f(T0, 1, T2) + - + T — 71) (T —

z3)...(x — ) f(xo, 21, .., Tn)

0. f(:l?o) + (LE — mo)f(ﬂjo, 331) + (JI - ZE())(Q? — acl)f(acg,:cl,acg) +--+ (33 - 330)(]3 —
z1)...(x — zp_1)f(zo, 21, .., Tp)

B. f(zo) + (z + zo) f(zo, z1) + (x + x0)(x + x1) f (0, T1,22) + -+ - + (z + o) (z +
z1) ... (@ + zp1)f(z0, 21, .., Tp)

r f(@o) + (z + 1) f(zo, 21) + (z + z1)(z + 22) f (20, 71, T2) + -+ - + (T + 71) (2T +
z2) ... (x + =) f(zo, 1, ..., Tp)

486. |HTepnonAuinHUM NoniHoM HbloToHa (IHTEpMNONBaHHA Ha3ag) Mae BUMAL;

a. f(wn) + (3j - wn—l)f(mnamn—l) + (m - wn—l)(x - xn—2).f(mn)$n—17$n—2) R

(x —xp1)(x —xp2)...(x — 20) f(@n, Tn_1,---,%0)

6. f(xn) + (x - xn)f(xn,xn—l) + (x — xn)(x — xn_l)f(xn,xn_l,xn_2) + .+ (x —
zp)(x — Tp-1) ... (x —x1) f(Tn, Tn-1,-..,Z0)

B. f(zn) +(x+xn1)f(Tn, 1)+ (@ +2p 1)@+ zpn2)f(@n, Tn1,Tn2) + -+



(x+xp 1)+ xp2)...(x+ z0)f(2n, Tn-1,---,%0)
" f(xn) + (x + xn)f(xn’ {Bn—l) + (J? + acn)(:n + xn—l)f(xn7 Ln—1, xn—Z) + -+ (33 +
)+ Tpo1) ... (x+ 1) f(Tn, Tp—1,- -, Z0)
487. IHTepnonAuiiHun noniHoM HeloToHa Ansa piBHOBIAAaNeHUX By3niB (iHTEpnontoBaHHsS BNepes) Mae
BMMAA;

a. yo + tAyy + P Ayy 4 - 4 LD

L) Ay,
6. yo — tAyy — @Nyo_..._wm
5. yo + (t — 1) Ay + EUED A2y, ooy EDED- () Ang
+

n!

r Yo + tAyy + (”1)A2 +...+Wzytyo

488. |HTepnondAuinHUn noniHoM HbloTOHA ANs piBHOBIAA4ANEeHUX By3niB (iHTepnonoBaHHA Ha3aa) Mae
BUMSA;

a. Yo + tAY, 1 + GHAZy, 5 4. g WD) Any,

6. Yo + tAYy_1 + (t+1)A yn_2+...+%myo
B. Yo + tAy; + (t+1)A2 +...+WATL Un

t+1) t(t+1).. .(t+n—1
¢y — tAyy 1 — (TAZ Ynog — -+ — HEDEEnD) Any
489. Hexal B TouKax o = a, 1, &, . . ., L, = b, AKi HanexaTb BigPi3Ky [a, b] 3aaHO 3Ha4YeHHS
dyHkuii f(zo), f(z1), f(x2), ..., f(x,). Toai posaineHoto pisHULE NEPLIOrO MOPSAAKY HA3MBAKOTL

HacTynHe BiD,HOLUEHHﬂZ
a f(@iv1)—f(z:)

Ti—Ti—1

6 f($i+1)*$i+1
T flm) -
g f@i)—f(zi)
’ Tit1—T;
r f(@iv1)—f(zi)
Tiy1—T;

490. [1ns 3anMLWKOBOro YsieHa iHTeprnonsuinHoro MHorovneHa byae cnpaBeAiMBOO OLiHKa:

a. |Ra| < 70 |wa(2)]
6. [Rn| < ]f. |wn i1 ()]

|R | < z(wﬁl' |wn( )|
LRy <

i | wni1 ()]
491. MeToan YNCENBHOrO PO3B'A3YBaHHS CUCTEM MiHINHUX anrebpaiyHnX piBHAHb AINATLCA Ha ABa TUMNK:

a. npsAmi Ta HenpsMi

6. npsmi Ta 3BOPOTHI

B. MpsAMIi Ta iTepauinHi

I. iTepauifHi Ta CUMETPUYHI

492. Mpamun xig metoady Nayca nonsirae y 3BefeHHi MmaTpuui BUXiAHOI cuctemm go:

a. TPUKYTHOI MaTpuui

6. giaroHanbHOI MaTpuui

B. TpaHCMOHOBaHOI MaTpuLi
r. obepHeHoi maTpuui



493. Bermuna A = |A —a
Ha3NBaETLCS:

, ne A i a BinnoBigHO TouHe i HaBNVKeHe 3HaUYEeHHS OEeAKOT BEMUUMNHM

a. noxmbkoro

6. abconTHOK NOXMOKO

B. BiZIHOCHOI MNOXNOKOIO

I. TP@HMYHOIO BiJHOCHOI NMOXMOKOH

494. 3B'A30K MiX abcontoTHO NOXMBKO i rpaHNYHOK aBCoMOTHOK NOXMOKOK BU3HAYAETLCS
HaCTYNHUM CNiBBiOHOLUEHHSAM:

a. A = Aa
6. A < Aa
B. A > Aa
nA<Aa

495. BigHolleHHs abcontoTHOI NOXMOKM Yncna Jo Moro ToOMHOro 3HaYeHHs Ha3nBAaEeTbLCA:

a. PaHU4YHOIO BiAHOCHOK MOXMOKOLD
6. rpaHnM4HOO abCOMNTHO MOXMOKOK
B. BiJHOCHOI MOXNOKOO
I. ONTUMarbHOK NOXMOKOH

496. BigHocHa noxmbka AOpPIBHIOE BigHOLUEHHIO:

a. abcontoTHOT NOXMOKM 00 HABNMMKEHOro 3Ha4YEeHHS BENMUYNHN

6. rpaHn4HOi abCoNOTHOI NOXMOKN 0O HABNMKEHOIO 3HAYEHHST BENNYMHU
B. abCOMNIOTHOI MOXMOKM 00 TOYHOIO 3HAYEHHS BENNYUHA

I. TPaHU4YHOI abCONIOTHOI MOXMOKM OO0 TOYHOIO 3HAYEHHS BENUYNHK

497. 3B'A30K MiX BiGHOCHOK NOXMOKOH0 | FPaHMYHO BiGHOCHOK NOXWMOKOK BU3HAYAETLCA HACTYMHUM
CNiBBiQHOLLEHHSM:

a. 6 > da
6. § < da
B. 0 ~ da
. d <da

498. BkaxiTb KinbKicTb 3Ha4aLwmx undp yncna 0,0643310:

W O

.4
. 6
.5
8

-

499. fAke 3 uucen a = 33,3 + 0,1 abo b = 2,22 + 0,1 3agaHo TouHiLLe:
. b

a
6. a
B. uucna a i O ogHaKoBOi TOYHOCTI
I. HEMOXIMBO BU3HAYUTU

500. MeTogom NpocCTUX iTepauii PO3B'A3YETLCA PIBHAHHA T — cos(a:) = 0. B akomy Burnsagi cnig



NnpeacTaBuTK PiBHAHHSA, LWOO iTepadii 3biranuca?

a. * = arccos(z)

6. © = cos(z)

B. = 2z — cos(x)

r ¢ =2z — arccos(x)

501. 3HaiiT abcontoTHY NOXMBKY PIBHOCTI % ~ 0,33:

a. 0,0033
6. 0,0029
B. 0,014

r. 0,00018

502. [lificHWit KopiHb piBHSHHS 25 + 22 — 1 = 0 HanexuTb iHTepBany:

a. (0; %)
6. (%, 2)
B. (%, 1)
r (153)
503. [ificHNit KopiHb piBHsIHHS 25 + 42 — 1 = 0 HanexuTb iHTepBany:
a. (%; 2)
B. (0; %)
r(1;3)

504. KinbkicTb kopeHis pisHaHHs cos(z) — x2 = 0 gopisHioe:

ne oo
P oNn o

505. MpaHuyHa abcontoTHa noxmbka HabnukeHoro uncna a = 25,146, y akoro Bci umMdpu BipHi y
BY3bKOMY CEHCI, piBHa:

a. 0,0005
6. 0,005
B. 0,5

r. 0,00005

506. KinbkicTb kopeHiB piBHsHHS 22 — 122 — 5 = 0 gopiBHioe:

no oo
o o

507. [Jo meTofiB YNCENbHOrO iIHTErPYBaHHSA HaNEXUTb:

a. MeTtop NonoBUHHOIO noainy
6. meTon xopa



B. MeTop Tpaneuin
r. metog layca

508. [aHo aea HabnmkeHux ymcnaa = 2 + 0,1, b = 2,1 + 0,05. Togi rpaHnuHa abcontotHa noxubka
pi3HULi LUmx Yncen byge piBHa

a. 0,15
6. 0,05
B. 0,1

r. 0,03

509. paHuyHa abcontoTHa noxmbka uncna a = 146,25, y skoro BCi UMPK BipHi Y LUIMPOKOMY CEHCI
piBHa

a. 0,0001

6. 0,01

B. 0,0005
r. 0,00005

510. KinbKicTb BipHMX Y By3bKOMY CeHci umdp HabnmkeHoro uncna 214,4 + 0,5 pisHa

7m o
A w N

21

511. 3apaHo aga HabnxeHux uncna a = 4 £+ 0,1, b = 2 £ 0,1. Togi rpaHnyHa abcontoTHa noxmbka
A0BYTKY LMX ymcen piBHa

a. 0,2
6. 0,01
B. 0,6
r. 0,1

512. 3apaHo asa HabnwkeHux ymicna a = 8 + 0,02, b = 4 + 0,02. Toai rpaHnyHa abconoTHa
noxmodka gobyTKy LMxX Yymcen pieHa

a. 0,04
6. 0,02
B. 0,24
r. 0,00

513. 3apaHo asa HabrvkeHux umicna a = 2 + 0,05, b = 2 + 0,05. Toai rpaHnuHa abecontoTHa
noxubka pisHULi LMX Yncen piBHa

a. 0,1

6. 0,05
B. 0,01
r. 0,00

514. OauvH i3 KOpPEeHiB PiBHAHHS z? — 27z + 8 = 0 nokanisoBaHuit Ha iHTepBani [-6;-4], Togi npu
YTOYHEHHi LbOro KOpeHst MeToA0M XopZ 3a Touky X0 noyaTkoBoro HabnmxeHHs NOTPIGHO B3ATH. ..

a. rg = —3



0. 130:3
B. xg = —4
F.:130:4

515. OauH i3 KOpeHiB PiBHAHHS z® — 122 — 4 = 0 nokanisoBaHuit Ha iHTepBani [-4;-3], Togi npu
YTOYHEHHI LbOro KOpeHsi METOAOM HbIOTOHa 3a TOYKY I NOYATKOBOro HabMvbKeHHS MOTPiOHO B3SITU

a. xp = —3
0. .’130:—4
B. 2170:4
I'.CE():?)

516. IpaHuyHa abcontoTHa Nnoxmbka QyHKLi ¢y = % 064YMcnoeTbCA 3a OPMYIIOH:

a. Az
Rz
6. ==
Az
B. =
. Az
517. paHn4yHa abconoTHa Nnoxmbka YHKLT §y = \/E obuncnoeTbea 3a HGopMynoto:
Az
a. Tz
6 AQ}
N
g, Az
T
Az
CE2

518. paHn4yHa abconoTHa Nnoxmbka YHKLT ¢y = sin(x) obumcnoeTbesa 3a opmynoto:

a. |sin(z)|Ax
6. |sin®(z)|Az
B. | cos®(z)|Ax
r. | cos(z)|Az

519. paHn4yHa abconoTHa noxmbka YHKLT ¢y = cos(ac) obuncnioeTbes 3a GOPMYINoL:

a. | cos(z)|Azx
6. |cos?(z)|Az
B. |sin(z)|Az
r |sin®(z)|Az

520. MpaHu4Ha abcomoTHa noxunbka yHKuii y = In & oBumcnioeTbes 3a dopmynoto:

521. MpaHu4Ha BigHOCHa Noxmbka YHKLji §y = % 0B4YMCnoeETLCA 3a OPMYIIOH:

oz

Jz]
oz

2



522.

523

524

525

B 6_m

"3
r 0|z
lpaHnyHa BigHOCHa Noxubka PyHKUiT Yy = \/5 obumcnoeTbesa 3a QopmMynoto:

d

a. £
X

o

2
oz

||
oz
2

r. -
€T

. [paHn4Ha BigHOCHa noxmnbka yHKUIT Yy = sin(ac) obuncnitoeTbea 3a GopMynoto:

a. [tg(x)|dx
6. |ctg?(x)|dz
B. [tg?(z)|dz
r. |ctg(z)|dz

. paHn4Ha BigHOCHa noxmnbka yHKUIT Yy = cos(ac) obuncnioeTbes 3a POPMYnoto:

a. |ctg(z)|dz
6. |tg?(z)|dox
B. [tg(z)|dz

r |ctg?(z)|dz

. IpaHnyHa BigHocHa noxubka dyHkuii y = ln o obuncnioeTbes 3a hopMynoto:

a. oz
lw\(s

6. -

|z| Inz

Sz

Inz

r lnxzdx

B.

526. ITepauinHun npouec Anst CUCTEMMU MiHINHNX anrebpaiyHmX piBHAHbL 36iraeTbCs, AKWO AN HOPMU
MaTpuLi ¢ 3BeAeHOT CUCTEMU BUKOHYETLCS YMOBA:

a. |a|>1
6. | a|<1
B. | a|=11
- al<1s

527. Metogom po3B'A3yBaHHS CUCTEM MiHIMHMX anrebpaivyHnX PiBHSAHD €:

a. MmeTof xopAa
6. metog PyHre-Kyttn
B. MeTop [ayca

I. MeToA NPSIMOKYTHUKIB

528. MeTO4OM YTOYHEHHS PO3B'A3KIB HEMIHINHNX PIBHSAHD €:

a. metog PyHre-KyTtTtu
6. metopg lMayca

B. MEeToA NPSIMOKYTHUKIB
r. MeToA xopa



529. Hopma matpuui - ue:

a. cyma enemeHTiB giaroHani maTpuui

6. MakcumanbHe i3 CyMm MOAyniB enemMeHTIB paakiB MaTpuLi
B. AogaTHe 41chno

I. Cyma MOAyniB BCiX eNeMeHTiB MaTpuLi

530. HeogHopigHa cucTtema niHinHmMx anrebpaivyHnx piBHAHb Mae €OUHUI PO3B'SA30K, SIKLLO:

a. giaroHarnbHi KoegiuieHTM CUCTEMU BigMiHHI Big Hynd
6. KoedilieHTNn cMCTEMN HEBIQ'EMHI

B. BM3HAYHMK MaTpULi CUCTEMM HE OOPIBHIOE HYNEBI

I. BiNbHi YneHn cucteMmn goaaTHi

531. Cepep ABox Habnvkerux uncen al = 2,12(£0,07) i a2 = 431, 1(£0, 7) BuGepitb TouHiLue:

a. al

6. a2

B. uucna al i a2 obuncreHi 3 oAHaKOBOK TOYHICTIO

I. HEMOXINUMUBO BU3HAYUTHU, SKe 3 YnCer 00MMCNEHO TOYHiILe

532. Cepen ABox HabrmkeHux uncen al = 34, 58(+0,03) i a2 = 220, 1(+0, 3) Bubepitb TouHiLe:

a. al

6. a2

B. uyncna al i a2 obuncneHi 3 o4HaKOBOK TOYHICTIO

I. HEMOXIMBO BU3HAYUTK, SIKE 3 YnCern 0BYNCIEeHO TOYHILLE

533. 3HaiigiTb BigHOCHy noxubky = + y, skwo x = 2,14(+0,04),y = 7, 23(+0, 02):

a. 0,64%
6. 6%
B. 0,06%
r. 6,4%

534. 3HangiTb BigHOCHY Noxubky = — y, skwo x = 12,32(40,01),y = 8,24(=+0,04):

a. 1,2%
6. 0,12%
B. 7,3%
r. 0,73%

535. 3Hanaitb abcontoTHy noxubky Ty, skwo ¢ = 12,8, dx = 0,7, y = 25,3, dy = 0,9:

a. 3,2;
0. 52;
B. 0,52;
r. 0,32.

536. 3HanaiTb abcomoTHy noxubky xy, skwo = 8,47, d=z = 0,4, y = 2,14, dy = 0,1:

a. 0,02
0. 0,3
B. 0,5



537.

538.

539.

540.

541.

542.

543.

544.

r. 0,04
3HaiiTh BigHoCHY noxubky =, skuo = = 12, 04(20, 07):

a. 0,28%;
6. 2,3%;
B. 0,58%;
r. 0,15%.

3HaiigiTb BigHOCHY Noxnbky v/, akwo x = 42,97(=+0, 09) :

a. 0,042%
6. 0,021%
B. 0,21%
r. 0,42%

3Hangite abconoTHy noxubky € + v, akwo x = 8,42, 6z = 1,y = 12,37, y = 0,9:

a. 0,019
6. 0,2
B. 1,9
r. 0,01

3HaiaiTb abconmoTHy noxubky € — y, akwo x = 24,1, dx = 1,2, y = 8,4, 0y = 1,1:

a. 2,3
6. 0,38
B. 0,1
r. 0,023

3HanaiTb BigHOCHY noxmbky xy, skwo ¢ = 16,4(+0,5),y = 12,3(40,7):

a. 1,2%
6. 0,1%
B. 8,7%
r. 0,09%

3HalgiTh BigHOCHY noxunbky xy, skwo = = 23, 75(+0,02),y = 12, 34(+0, 03):

a. 0,2%
6. 0,05%
B. 3%
r. 5%

BU3HaUUTM KinbKICTb BIPHUX Y By3bKOMY CeHci umdp uncna a = 12,4582, akwo da = 0,1:

ne oo
o o

BU3HAUYNTK KiNbKICTb BIpHWX Y LUIMPOKOMY CeHci undp umcna a = 25,8432, akuwo da = 0,7:

a. 1
0. 2



545.

546.

547.

548.

549.

550.

551.

552.

B. 3
r. 4
Tonornoris Ha MHOXMHI X cknagaeTbes 3

. NiAMHOXMH MHOXMHU X

. METPUK Ha MHOXUHI X

a
6. TOYOK MHOXUHU X
B
r. iHWa BianoBiab

Tononoris Ha MHOXUHI X € MEeTPU30BHOIO

. SIKLLO BOHA CKMaaaeTbes 3 MeTpuk Ha X

a
6. AKWo MHoxXMHa X CKNaaaeTbCs 3 METPUK
B. 3aBXau

r.

AKLLO BOHA CKNafaeTbCa 3 MHOXWUH, BiAKPUTUX LLOA0 AesKoT MeTpukn Ha X

Hexain U - pesika yHisepcanbHa mHoxuHa i A C U, Togi cnpaBmKyeTbes PiBHICTb

a. ANA=U

6. AUA=U

B. A\A=U

rAUA=10(

#ka 3 piBHOCTEN BUpaxae 3akoH ae MopraHa?
a. AUB=ANB

6. AUB=AUB

B. AUB=ANB

r. iHWa BignoBiab

Cepen HaBedeHUX TOTOXHOCTEN 3HAWAITb TOTOXKHICTb, sika BUPaXKae 3aKOH MOMTMHAHHS:

a. AUB=ANB
6. AUB=BUA
. AU(ANB)=A
rAUu(BnNC)=(AUB)N(ANCQC)

3aKoH igeMnoTeHTHOCTI Ans onepadii 06'eAHaHHA MHOXWH BUPAXKaAETbCS PIiBHICTIO

a. AUA=U
6. A\A =10

B. AUD=A
rAUA=A

Hexan U - nesika yHiBepcanbHa MHoxmHa i A C U, Toai mae micue piBHicTb

a. ANA=0
6. AUU = A
B. AA\A=U
rAUA =1

[ns ABOX MHOXWH npuHUMN BKINKOYEHHA-BUKITIOYEHHA 683y€TbCﬂ Ha piBHOCTi



a. |[ANB|=|A| +|B| - |AU B|
6. |[AUB|=|A|+|B|—|ANB|
B. n—|AU B
r. iHWa BignoBiab

553. MepetuHom MHoxuH A = {x € N | (z — 1)(z — 3)(x — 5) =0} taB ={0,1,2,3} ¢
MHOXVHa

554. (k + 1)-it uneH 6iHoma (a + b)™ mae Burnsg

a. Ckankpk
6. Ckamb*
5. CFTh) gn—kpk

r. iHWa BignoBiab

555. Yucno m-cnonyyeHb 1-eNeMeHTHOI MHOXUHN OOPIBHIOE

m!
n!(n—m)!
n!
ml(n—m)!
(n+m)!
nlm!
iHLWa BianoBiab

S

L v v

556. TMOTY>XHICTb MHOXMHMW BCIX NIAMHOXWH 71-€NeMEHTHOT MHOXWUHU JOPIBHIOE:

a. 2n1
6. n!
. 22
r. 2"

557. O6'eaHanHsm A U B mHoxun A = {x € N | (z —1)(x — 3)(z —5) =0} 1a B =
{0,1,2,3} € MHOXMHA

558. [ns sapanux mHoxuH A = {1,2,3,4}, B = {3,4,5}, C = {2, 4} suanauntn (B \ A) U
(C\ A):

a. {1,2,4}

6. {5}

. {2,4}
r {1,2,3}

559. Bupas A N B U C piBHocUnbHWIA



a. (AuB)NC
6. ANBUC
. AUBNC
r AU(BUC)
560. MotyxHictb mHoxuHn {1, {2}, {1,2}} nopisHioe

ne oo
o -

561. Ha muoxwuni M = {1, 2, 3} sapaHo sigHowenns \ R = {(1, 2), (2, 2), (2, 3), (3,2),(3,3)}.
Womy Bignosigae 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 1 0
rl|l 1 0
0 1 1

562. Aki 3 BnactusocTen (pedrnekCcuBHICTb, aHTUPEdNEKCUBHICTb, CUMETPUYHICTb, aHTUCUMETPUYHICTD,
TPaH3UTUBHICTb) NOPYLLYHOTLCA ANs BigHoWweHHs R, BusHayeHoro Ha MHOxuHI M = {1, 2, 3}, AKLLO

R=1{(1,1),(1,2),(1,3),(2,2),(3,3)}.

a. aHTUpedneKCUBHICTb, CUMETPUYHICTb

6. aHTUpednNeKCUBHICTb, aHTUCUMETPUYHICTb
B. CUMETPUYHICTb, TPAH3UTUBHICTb

I. aHTUCUMETPUYHICTb, TPAH3UTUBHICTb

563. HAki 3 BigHoweHb R, S Ta P € BigHOLWEHHAMY ekBiBaneHTHocCTi, 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. Ri P

B. RiS

r. S

564. OBuncniTb KiNbKiCTb yCix kombiHaui 3 10 no 8:

a. 50
0. 90
B. 45



r. 42
565. OBuncniThb KiNbKICTb YCiX po3MilleHb 3 5 no 3

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

566. Y posknagi 6iHoma (a + b)9 KoedilieHT npu a’b? OOopiBHIOE

a. 1

6. 36
B. 15
r. 34

567. CKirlbkv M'ITU3HAYHMX Yncen, ki 3akiHuyloTbes uudopoto 0, MoxHa yTeoputi 3 umdp {0, 1,2, 3,4}
, SIKLLIO KOXHY Lcppy BUKOpUCTOBYBaTH Nuwe 1 pa3?

a. 5!
6. 4!
B. 5I-5
r. 51-4!

568. CKinbkn € YOTUPUIHAYHUX Yncen, SKi OiNnATbest Ha 57

a. 4!
6. 2000
B. 1800
r. 900

569. KinbkicTb BCiX NiAMHOXWH, SKi MiCTSITb OinblLLe 0OQHOro eneMeHTa, MHOXWHM, WO cknagaeTbes i3 10
erneMeHTiB, JOPiBHIOE

a. 210

6. 210 1

B. 210 — 11
r 210 10

570. Ckinbkn pebep Mae npocTui rpadd, BEPLUMHM SKOrO MatoTb Taki cteneHi: 4,3,3,2,27
7

8
9
0

"o

—_

571. Kotpa i3 matpuup M7 =

_-o oo
Ok O
cocoo
o~oo
==
cocoo
o = O
cocoo

S

I
cocoo
o O -
_ o o M
cocoo



M, = € MaTpuLeto CyMixKHOCTI opieHToBaHoro rpadpa G =

- O
o O O O
o O O O

0
{{a,b,¢,d},{(a,b),

a. M1
6. M,
B. M3
r. M4

—_ O = = O

¢,b),(c,d), (d,a)}}?

572. Kotpi 3 rpacis G1, G2, G3, G4 € onneposumu, sikwo: G; = {V1, B, } =
{{a,b,c,d,e, f},{{a,d},{b,d},{b,e},{c,e}, {c, f}}}, G2 = {V2, En} =

{{a” b) ¢ da €, f}’ {{a'v d}7 {b7 d}’ {C, e}v {C’ f}}}7 G3 = {V?n E3} -

H{a,b,¢c,dse, f},{{a,b},{a,d},{b,c},{c, f},{e,d},{e, f}}} G4 = {V4, B4} =
{{a,b,¢c,d,e, f},{{a,b},{a,d},{b,c},{b,e}{c, f},{e,d},{e, f}}}

a. G3,G4
6. G1
B. Gg
r Gy

573. Kotpi 3 rpacis G1, G2, G3, G4 € raminstoHosumu, sikwo: G = {V4, E 1} =

{{a’ b,c,d,e, f}’ {{a7 d}7 {b7 d}’ {b7 6}7 {C, e}a {C7 .f}}}= Gy = {VQ’ E2} =
Ha,b,c,d e, f},{{a,d},{b,d},{c,e},{c, f}}} G3 = {V3, E5} =

{{a,b,¢c,d,e, f},{{a,b},{a,d},{b,c},{c, f},{e,d},{e, f}}} Ga = {V4, B4} =
{{a,b,c,d,e, f},{{a,b},{a,d},{b,c},{b,e}{c, f},{e,d},{e, f}}}

a. G3,G4
6. G1
B. G3
. Gy

574. Kotpi 3 rpacis G1, G2, G3, G4 € poponbhumy, sikwo: G = {V, Eq } =

{{a’ b,c,d,e, f}’ {{a'7 d}7 {b7 d}’ {b7 6}, {C’ 6}7 {C, f}}}= Gy = {VQ’ E2} =
{{a,b,c,d,e, f},{{a,d},{b,d},{c,e},{c, f}}} G3 ={V3, E5} =

{{a,b,¢c,dse, f},{{a,b},{a,d},{b,c},{c, f},{e,d},{e, f}}}, Ga = {V4, B4} =
{{a,b,c,d,e, f},{{a,b},{a,d},{b,c}, {b,e}{c, f},{e,d},{e, f}}}

a. Gl
6. G1,Go
B. G2
. Gy

575. BkaxiTb, dka 3 opMyn € TaBTOMNOrieto

a. (P—Q—=P)—P
6. QA PA(P—Q)
B. Hema xopHoi



576.

577.

578.

579.

580.

581.

582.

583.

r. ObuaBi € TaBTONOriE0
BkaxiTb, gka 3 HacTynHMx hopmyn € TaBTONOriE0

a. Bci dpopmynn

6. P— (Q—P)

B. P— (PV Q)

r. (P—Q)V (Q—P)

KoTpa 3 HaBefgeHux oyHKLi 36epirae Hynb

a. (PVQ)« (PA(Q— Q)
6. P— P
. (P— P)— P

r. Hemae npasunbHoI Bignosigi
Aka 3 HaBegeHMX PyHKUIN € camogBOiICTOO

a. (0101)
6. (11001110)
B. LY
reVyVvz

Axun 3 nogaHMx BMpasis 3annucaHuin y Burnagi noniHoma XKerankiHa

ardbydz
6. zy V yz
B. <>y
nl1e(yVz)

Bkaxite JOH®

a. zyz vV xyz
6. zzVzyVyz
B. 2y V 2
ne—y—=2

Bkaxite AKH®

a. (VY AN@ZVY AN(EZVy)
6. Tyz Vryz

B. 2y V 2

ne—y—=z2

Axknii 3 BUpasie € noniHomom XerarnkiHa dpopmynun = V' y

a. zydrdy
6. Dy

B. 1l ®xy

L Yy — Yyx

Bkaxite JAH® dopmynu (0101)



Ty V xy

zy
(zVy)A(TVY)
r. (1010)

oo

584. Y mawwHi TelopiHra koMaHga L ans cTpiyvkn o3Havae:

a. lNepemicTnTn CTpiyKy BMiBO
6. lMepemicTnTK CTPiYKy BNpaBo
B. 3ynuHWTU MaLUnHYy

r. 3aHecTu B KIiTUHKY CUMBON

585. Y mawuHi TelopiHra komaHga R gnga cTpivykyM o3Havae:

a. lNepemicTnTn CTpiuKy BNpaBo
6. lMepemicTnTK CTPiYKy BriBO
B. 3ynuHWTN MaLUnHYy

r. 3aHecTu B KIiTUHKY CUMBON

586. B anroputmi MapkoBa acouiaTUBHUM O0GYUCNEHHAM HA3NBAETLCS:

a. CykynHicTb ycix cniB y 4aHOMy andasiTi pa3om 3 ONYyCTMMOK CUCTEMOLO NiACTaHOBOK
6. CykynHicTb ycix cniB y AaHomy andasiti

B. CyKynHIiCTb yCix 4ONYCTUMMUX NiACTaHOBOK

r. Konw Bci crnosa B andasiTi € CyMixXHUMM

587. Cnocib komno3uuii HopManeHUX anropuTMiB Byae cynepnosuLieto, SKLLO:

a. BuxigHa crnoBo nepLuoro anroputMmy € BXigHMM Anst 4pyroro

6. IcHye anroputm C, WO nepeTBOploe Oyab-Ake CMOBO p, WO MICTUTLCS B NEPETUHI obnacten
BU3HaYeHHs1 anroputmie A i B

B. Anroputm D Gyae cynepnosuieto Tpbox anroputmis ABC, npuyomy obnactb BusHadeHHsa D €
nepetuHom obnacTten Bu3HadveHHsa anroputmie AB i C, a gns Byab-sikoro croea p 3 LbOro
nepetnHy D (p) = A (p), C(p) =e, D (p ) =B (p), skwo C (p) = e, e e - NOPOXHIN psgoK

r. lcHye anroputm C, Wwo € cynepno3suuieto anroputmis A i [] Takoto, Wwo anga 6yab-akoro BXigHoOro
cnoBa p C (p) oTpumyeTbCAa B pe3yneraTti NocnigoBHOro 6aratopasoBoro 3aCTOCYBaHHS anropuTMy
A g0 TuX nip, NOKU He BUinOe CNOBO, LLIO NEPETBOPHETLCA anropnutmMom B

588. Cnocib komno3uuii HopmansHUX anropuTMiB Byae po3rany>KeHHAM, SKLO:

a. Anroputm D Byae cynepnosuuieto Tpbox anroputmis ABC, npnyomy obnacte Bu3HavyeHHsi D €
nepetnHom obnacTten Bu3HadveHHsa anroputmie AB i C, a gns Byab-sikoro crnoea p 3 LbOro
nepetnHy D (p) = A (p), C (p) =e, D (p ) =B (p), skwo C (p) = e, e e - NOPOXHIN psigoK

6. IcHye anroputm C, nepeTBoptooumMn Byab-sike CloBO p, MICTUTLCA B NepeTuHi obnactemn
BU3Ha4eHHs anroputmis A i B

B. BuxigHa cnoso nepLioro anroputmy € BXigHUM AN Apyroro

r. IcHye anroputm C, Wo € cynepnosuieto anroputmis A i [] Takoto, Wo Anst 6yab-akoro BXigHOro
cnosa p C (p) oTpymyeTbCA B pe3ynbrati NocnigoBHOro 6aratopasoBoro 3acToCyBaHHS anroputmy
A 0o TUx nip, NOKM He BMIAE CNOBO, LLO NepPeTBOPIOETLCSA anropnutmom B

589. BunepepxeHa popma ans opmynu noriku NpeankaTis MoXe MiCTUTU TiNbKM HACTYMHi NOriyHi
onepauii:



a. 3anepeydeHHs], KOH'HOHKLH0 | N3’ OHKL0

6. 3anepeyeHHs i KOH'IOHKLUIO, cTpinka [Mipca

B. 3anepeyeHHs, KOH'OHKLit0, AN3'HOHKLI, iMNIikaLio

r. 3anepeyeHHs, KOH'OHKLI, AN3'IOHKLIK0, iMMMiKaLito i BUKITOYHE "abo" (CymyBaHHSA 3a Moayrnem
2)

590. [o onepauin Hag MmawmHamu TopiHra BXogsiTh:

a. Komnosuuis, iTepadis Ta posranyXeHHs

6. Komnosuuiqa, umkn Ta posranyXeHHsi, 3anepeyeHHst

B. [epecTtaHoBKa, iTepaLis Ta posranyXeHHs

r. ITepauis, posranyxeHHsi Ta pekypcisi, noriyHe cnigyBaHHs

591. [o npocTtux (6a30BMX) QYHKLiA B TEOPIT PEKYPCUBHUX OYHKLi BXOAATb:

a. ®yHKUiA cnigyBaHHS, HYNb-PYHKLiS, dYHKLIT-NpoekTopK
6. PyHKUiA cyMmyBaHHs, HyNb-pYHKUIA, pyHKUii-nepexoay
B. PyHKUiA CyMyBaHHS, HyNb-OYHKUiS, YHKUIT-NpOeKTopu
r. OyHKUiA cnigyBaHHSA, HyNb-YHKLUIA, dyHKUii-nepexoay

592. [Jo onepatopis, 3 AOMNOMOIOI0 SKNX B TEOPIT PEKYPCUBHUX PYHKLIN ByayoTbCA HOBI PYHKLUT
Hanexarb:

a. OnepaTopwu cynepnosuii, NpUMITUBHOI peKypcil Ta MiHiMi3auii
6. OnepaTopun KomMNo3uuii, iTepaLii Ta NPUMITUBHOI pekypcii

B. Oneparopu KOMNO3uLii, NPUMITUBHOI PeKypCil Ta po3ranyXeHHs
r. Hemae npasunbHoI Bignosigi

593. BHyTpiwHi ctaHn MawwuHu TiopiHra no3Ha4yarTbCs:

a. q0,q91,92,q3 ...

6. a0, a1, a2, a3 ...

B. a0, q0, a1,q1,a2,92,a3,q3 ...
r RLS

594. Bbyab-sika yHKLIA anroputMiyHo obumncrnoBaHa ToAi i TiNbKM TOAI, KON BOHA YaCTKOBO PEKYPCUMBHA
3rigHo:

a. Teaucy Yepua

6. Teopemu 'eHaens
B. Teopemwu NocTta

r. Jlemn TiopiHra

595. ®yHkuisg, aKka Moxe ByTn OTpuMaHa 3 HaNNPOCTIWNX YHKLiA 3@ 4OMOMOIOK CKIHYEHHOT KifTIbKOCTi
3acToCyBaHb oneparopiB cynepnosudii, IPUMITUBHOI pekypcii Ta MiHiMi3aLil, Ha3nBaeTbCA

a. YacTkoBO peKypCMBHOW (PYHKLIED

6. MpMMITUBHO PEKYPCUBHOI OYHKLIiEH
B. PekypcnBHOIO doyHKUi€E

r. Hemae npaBunbHoI Bignosigi

596. Akwo cuctema GynesBux yHKLIM € PYHKLIOHANBHO NOBHOK, TO BOHA MICTUT :

a. An3'toHKLi0
0. KOH'OHKLLi10



597.

598.

599.

600.

601.

602.

603.

604.

B. (DYHKLit0, AKa HE € CaMOABOICTOH
I. eKBiBaneHTHIiCTb

BkaxiTb oyHKLiOHANLHO NOBHY cUcTEMY ByneBux dyHKLLiN:

a. An3'IoHKLiA, KOH'FOHKLISA
6. crtpinka Mipca
B. iMnnikaLisi, KOH'IOHKLsA, 1
I. KOH'toHKLUisA, O

Axwo 3apgaHa cuctema 6yneBux QYHKLUIN € PyHKLiIOHANBHO NOBHOK, TO BOHA MICTUTD :

a. QyHKujto, Wo 36epirae KOHCTAHTY O4MHULA
6. pyHKUjIO, WO 30epirae KOHCTAHTY HymMb

B. (DYHKLiO, lka € MOHOTOHHO

I. OyHKLUiO, iIka HE € MOHOTOHHOIO

3aKOH BUKITHOYEHHS TPETbOoro Mmae HaCTyI'IHI/IIZ BUMAQ

. — (pA\ — p)
. (pA\ — p)
. (pV — p)
— (p A\ p)

O o

bl

3akoH 3anepedvyeHHA I'IpOTI/Ipi‘-I‘-IFI Mae HaCTyI'IHVII7I BUMMAO

. — (pA — p)
. (pA\ — p)
. (pV — p)
— (p A p)

T O Qo

—

3aKOH NoABIMHOroO 3anepevyeHHs NPOTMUPIYYSA Mae HaCTYNHUA BUMMAL

a. (——p ¢ p)
6. (— p\ — p)
B. (pV — p)
r — (pAp)

3aKOH TOTOXXHOCTI Ma€ HacCTyMHWUIA BUNAS,

a. (— pA\ —p)
6. (pV — p)
B. (p <> D)

. — (pAp)

3aKOH KOHTpano3suuii Mae HacTyNHUN BUMMSA
B. (p—¢q) < (—qg——p)
. — (pAp)

3aKkoH cunoriamy Mae HacTyrnHUM BUrNag



605.

606.

607.

608.

609.

610.

611.

a. (wp—=>—p)A(g—=r)—=>(p—r)
6. (—pA\ — D)

B. — (pADp)

r(pe @ A(gep) < (peq)

npaBI/IJ'IO nepecTtaHOBKM NOCUIIOK Mae HaCTyI'IHVIIZ BUMAQ

a. —p—(p+q)

6. (p—q) —(qg——p)
B.p—~(g—r) < (@—>(—r))
r(pA(p—4q) —q

MpaBuno ob’egHaHHA Ta po3’egHaHHSA NOCUITOK Mae HACTYMHWI BUTNAL

a(p=>(@—r)e(@—@—r)
6. (p—q) —(qg——p)

B. (p—>(g—r) < ((pAg) =)
r(pAP—q) —q

fAka 3 BkazaHux bopMy”n Bupaxkae ogmH 3 3akoHiB ae MopraHa

a. p— (qVp)

6. — (pNg) &—pV —q

B.p—> (P (—=qg—>—r)) @A ——T)
r(—pAg)—p

Aka 3 BkazaHux bopMyIn BUpaxkae OguH 3 3aKOHIB MOrNMHAaHHSA

a. (pA(qVp) <D

6. — (pNg) ©—pV —gq

B.p— (P> (—~qg—=—r) < (PAg ——T)
r(—=pAg) —p

MoBHoTa ®opmanbHOro YncneHHs sucnoeneHs ( PYB) o3Havae :

a. Wo icHye edhekTnBHE NpaBunno abo anropuTm SOBEAEHHS TeoOpeM

6. WO KoaHa 3 akcioM Liei Teopii He BUBOAUTLCS 3 iHLWINX

B. Wo 6yab-aka BueigHa B ®YB chopmyna € TaBTONOri€lo 3MiCTOBHOI TeOpil BUCNOBNEHb i Byab-aka
TaBToONoOriaA NoBUHHaA BMBOoaMUTLCA B PYB

I. WO B Hili HEMOXNMBO AoBecTu 06uasi opmynu F' i = F

Po3B'a3HicTb PopmanbHOro uncrneHHs BucnosneHb (PYB) o3Havae :

a. LWWo icHye epekTuBHE NpaBuno abo anroputMm AOBEAEHHSA TEOpeM

0. WO KogHa 3 akcioM Liei Teopii He BUBOANTLCS 3 iHLWNX

B. WO Oyab-sika BuBigHa B ®YB popmyna € TaBTONOrieto 3amMiCTOBHOT TeOpii BUCNOBNEHDb | Byab-sika
TaBTOMNOrid NoBMHHa BUBoAnUTLCS B OYB :

I. L0 B Hili HEMOXNMBO AoBecTn obuasi popmymun F' i —F

HesanexHicTb cuctemm akciom dopmanbHOro YmcneHHs sucnosneHb (PYB) o3Havae :

a. WO iCHye edhekTuBHE NpaBuno abo anroputTM AOBEAEHHS TEOPEM
6. Lo XoQHa 3 aKkcioM Uiei Teopii He BUBOAUTLCA 3 iHLINX



B. WO Oyab-sika BuBigHa B ®YB dpopmyna € TaBTONOrieto 3amMiCTOBHOI TeOpii BUCNOBNEHD | Byab-sika
TaBTOMoOrid NoBMHHa BUBoaMThLCS B PYB
I. LLO B Hili HEMOXNMBO AoBecTn 0buasi popmymn F' i —F

612. Hecynepeunusictb ®opmarnbHOro YncneHHs sucroeneHb (PYB) o3Havae:

a. WO iCHye ehekTuBHE NpaBuno abo anroputTM AOBEAEHHS TEOPEM

0. WO KoOHa 3 aKcioM Liei Teopii He BUBOANTLCS 3 iHLWNX

B. Wo Oyab-aka BueigHa B PYB cdhopmyna € TaBToNorieto 3MiCTOBHOI TeOpil BUCIOBNEHDL i Oyab-aka
TaBTOnNoOrig NoBMHHa BuBoanTucs B d4YB

I. L0 B Hili HeMOXNMBO AoBecTn obuasi popmynun F' i —F

613. Hexan F1i F2 e coopmynamu norikv npegukaTiB. Ak 3 HaBEAEHUX HWXKYE 3anucis He €
dopmyrnot?

a. F1F2
6. VF}
B. F1 VAN F2
r. E|F1
614. Hexan F1 i F2 € doopmynamu norikn npegukariB. Sk 3 HACTYMNHUX 3anuciB He € OPMYIo?
a. \VI(—/ Fl)
6. VFy
B. F1 A\ VF
r — (ElFl)

615. dopmyna norikv npegukaTiB Ha3aMBaETbLCA BUKOHYBAHOK HA MHOXMHI M, sikwio npu Byab-sikin
NiACTaHOBL 3aMiCTb NpeaMKaTHMUX 3MIHHUX KOHKPETHMX NpeaukaTis, 3a4aHnX Ha Ui MHOXMHI, BOHa
NnepeTBOPIOETLCA Ha

a. CnpOoCTOBYHOYUI NpeamKaT
6. BWKOHyBaHuWI Npegukat

B. TOTOXHO iCTUHHWI Npeaukart
I. TOTOXXHO XMOHUIM Npeankar

616. dopmyna norikv npegukaTiB Ha3aMBaETbLCA 3araslbHO3HaYyLL00, ab0 TaBTOMOriElD, AKLWO Npu byab-
SIKIA NigCTaHOBLI 3aMiCTb NpeauKaTHUX 3MiHHMX Byab-AKMX KOHKPETHUX NPeaMKaTiB, 3agaHuX Ha
OOBINbHNX MHOXWHAX, BOHA NEPETBOPHOETLCS Ha

a. CnpOoCTOBYHOYUIA NpeauKaT
6. BWKOHyBaHuWI Npegukat

B. TOTOXHO iCTUHHWIA Npeankart
I. TOTOXHO XMOHUIM Npeankar

617. dopmyna norikv npegukaTiB Ha3aMBaETbLCA TOTOXHO XMBOHOK abo NpoTUPIYYaM, SKLWO Npu Oyab-sKin
nigCTaHOBL,i 3aMiCTb NPEeANKATHUX 3MIHHUX OYAb-IKUX KOHKPETHUX NMpeaukaTie, 3agaHnx Ha OOBINbHUX
MHOXWHaX, BOHa NepPETBOPHETLCS HA

a. CnpoCTOBYHOYUI NpeamKaT
6. BWKOHyBaHuWI Npegukat

B. TOTOXHO iCTUHHWIA Npeankart
I. TOTOXHO XMOHUIM Npeankar



618. [i dbopmynu, F i H, norikn npeankaTiB Ha3nBatTbCA PiBHOCUITbHUMUW HA MHOXWHI M, SKLLIO npu
Oyab-SKiv nigcTaHoBLUi B Li dOpMYynM 3amiCTb NpeauKaTHUX 3MiHHUX Oyab-AKUX KOHKPETHUX NPeLMKaTiB,
BM3Ha4YeHnx Ha M, hopMynn nepeTBOpIOIOTLCA Ha

a. OAHOMICHI npegukaTu

6. piBHOCMMbHI NpegukaTu
B. CMpOCTOBYIOMI NpeaukaTn
I. BUKOHYBaHi npeaukaTtu

619. BunepepxeHoto chopmoto Anst GopMynu Norikv NpeaukaTiB Ha3aMBaeTbCA Taka PiBHOCUIbHA i
dopmyrna, B AKil 3 onepadin anrebpu BUCMOBNEHL € TiNbKW onepadii KOH'HOHKLUIT, AN3 FOHKUT i
3anepeyeHHs, a 3HaK1 3anepeyeHHs Bi4HOCATLCS NuLLle A0 NPeAUKaTHUM 3MIHHKX | 80

a. KBaHTopiB

©. BMCNOBMEHb

B. NPeoMETHMX 3MiIHHUX
I. TaBTONOriN

620. Pe3sonbBeHTO AN HacTynHux dhopmyn P i — p V @ 3a nitepoto P €

a. @Q
6. P

B. —- D

r NIL

621. PesonbseHTO Ans HacTynHux doopmyn PV Qi — PV () 3a nitepoto P €

a. @Q
6. P

B. - D

r NIL
622. PesonbBeHTO AN HacTynHux doopmyn — PV Qi — @ V R 3a niteporo Q€

a. Q
6. —PVR
B. —PVQ
r. NIL

623. OgHUM 3 MOXIIMBUX pe3onbBeHT ana aaHmx popmyn PV Qi— PV — Q¢

a. Q
6. QV — Q
B. — PVQ
r. NIL

624. 3aBepLiTb hopMynoBaHHS NpUHLMNY HopMani3auii MapkoBa: Ans 3HaXOMKEHHS 3Ha4YeHb PyHKL,
3afaHoi B geskomy andasiTi, ToAi i Tinbkn To4i iCHY€E AkMn-HeOYab anropuTM, KO YHKLiS

a. po3B’A3Ha

6. nepenidyyBaHa

B. BM3HadeHa

I. HopmanbHO obuncnioBaHa



625. [1na 3a3HavyeHmx KnaciB yHKLIN, WO 3adaHi Ha MHOXWHI HaTypanbHUX YMCEN | NpUIMaloTb
HaTyparnbHi 3Ha4YEHHS, CNpaBea IMBe HAaCTYNHE TBEPMAKEHHS:

a. Krac BCiX oyHKUiN, Wwo obumcnioBaHi 3a TtopiHrom, 3biraeTbcs 3 Knacom BCiX HOpMarbHO
obuncnitoBaHnx dOyHKLiN, ane He 36iraeTbCs 3 KIacoM BCiX PEKYPCUBHUX PYHKLIIN

6. knac BCix HoOpMarnbHO 0B4MCnoBaHNX PyHKLUIN 36iraeTbCs 3 KNacom BCIX PEKYPCUBHUX (PYHKLIN,
ane He 36iraeTbCa KNacom BCiX PYHKLUIN, Wo obyncnoBaHi 3a TopiHIoM

B. iCHye pekypcmBHa byHKUis, Lo obuncnioBaHa 3a TopiHrom, ane He obuyncrnoBaHa Hisikum
HOpMarnbHUM anropuTMoMm

I. BCi Tpu knacu (knac Bcix pyHKUin, obuncnoBaHmx 3a THOpiHIOM, Knac BCiX HOpMarnsHO
obuncnitoBaHnx OyHKLIN, Krac BCIX peKypCcuMBHUX OYHKLIiA) 36iratloTbCs.

626. Slka 3 HacTynHWUX yHKUii Hanexuts T \ T7?

a. pdyq
6. pVgq
B. pAgq
rp—q

627. Ska 3 HacTynHUX dpyHKLiN HanexuTb Ty N T77?

a. 0
6. 1
B. pAgq
rp—gqg

628. Aka 3 HacTynHux cimen ByneBunx yHKLiA He € PYHKLIOHANLHO NOBHOK?

a. {A,—}
5 (1)
. {1}

r {AV}
629. CKinbKkn € MOHOTOHHUX ByneBux dyHKLUiN Big 70 3MiIHHUX?

a. 2"

6. 22

B. 6e3niy

r. iHWa BignoBiab

630. bykBu andasiTy, 3 AKMX yTBOPIOOTLCS CrOBA, WO 3anucaHi nepes nodatkoMm poboTu maumim
TiopiHra HasmBalTLCA

a. BUXiOHUMM
0. noyaTkoBUMM
B. BXiOHUMU
I. NaTUHCbKUMWN

631. lonoska MawmHK TiopiHra MoXe pyxaTUcs B3AOBX CTPIYKM

a. Tinbky NnpaBopy4
6. Bropy abo BHM3
B. nMpaBopy4 abo nisopy4



632.

633.

634.

635.

636.

637.

638.

639.

I. Tinbku niBopyu
Komipka, nig sikoro B KOHKPETHUI MOMEHT 3HaX0OUTLCS rOfIoBKa MallMLWK THOpiHra Ha3nBaETLCS

a. Aaioyoto
6. cyTTeBOIO
B. aKTMBHOI
I. MOTY>XHOM

Akoi ait He MoXe BMKOHYBaTW MalumHa TopiHra?

a. 3arnucysaTu B aKkTUBHY KOMiIpKY HOBUIA CUMBOI

6. nepecyBaTUCA Ha OAHY KOMIipKY niBopy4 abo npaBopyu
B. KomitoBatu iHbopmauito B 6ydep 0OMiHy

I. NnepexoguTun B HOBUIN CTaH

DyHKUiA nepexoaiB Mmawwmwm TiopiHra 3asBuyanm No3Ha4YaeTbCs Yepes

o O

f

e

.0
h

—_

MawumHa TiopiHra npautoe

a. uuknamu

0. noizakamu

B. TaKTamwu

r. iHWa BianoBiab

KomaHpa L o3Havae

a. nepeMicTUTX ronoBKy NpaBopyu
6. 3ynMHMTU MaLLnHy TiopiHra

B. MEPEMICTMUTU rofoBKy NiBopy4

I. 3aHeCTU B KOMipKY HOBUI CUMBOST

Byab-skniA anropuTM MOXKHa peanisyBaTh Ha BignoBigHIN MalwwnHi TiopiHra 3rigHo 3

a. Tesoto JlarpaHxa

6. Teopemoto Kowui

B. Te3ow TropiHra-Yepua

I. NemMoto Npo Kepyuun npuctpin MT

Tesy TiopiHra-Yepua

a. MOXHa AO0BEeCTM 5K 3BMYalHy MaTteMaTu4Hy Teopemy
6. He MOXNMBO NIATBEPAUTUN NPAKTUKOH

B. He MOXe MTKU MOBW NpO ii 4OBEeOEHHS

r. iHWa BianoBiab

Ha noyatky po6oTtu mawwunHa TiopiHra

a. nepebyBae B NOYATKOBOMY CTaHi i FOfloBKa aHanisye nepLuy crpaBa HEMOPOXHIO KOMIPKY
6. nepebyBae B KiHLEBOMY CTaHi i ronoBka aHaniaye nepLuy 3nisa HENMOPOXHIO KOMIPKY



640.

641.

642.

643.

644.

645.

646.

647.

B. nepebyBae B NOYATKOBOMY CTaHi i FOfIOBKa aHanisye nepuy 3niBa HEMOPOXHIO KOMipPKY
I. iHWa BianoBiab

MHOXWHY BHYTPILUHNX CTaHiB MaLlnHK TiopiHra NpUMHATO No3HavaTu Yyepes

A

W oW

. X
. Q
Y

-

CnoBo po3ni3HaeTbCca MaluMHO THopiHra, SKLLO aHani3yr4um hKoro

a. MT 3aumknoeTbCca Ha HbOMyY

6. MT 3axoauTb B TYNUKOBWUI HEKIHLEBUI CTaH
B. MT 3ynuHAETLCA B KiHLEBOMY CTaHi

I. iHWa BianoBidb

BepLumHamn nomideHoro opieHToBaHoro rpada MalunHu TiopiHra €

a. Oyksu BxigHOro andasiTy
6. Byksu BMxigHOro andasity
B. CTaHW Kepyr4oro NpucTporo
I. KOMIpKW CTPiYKM

[1BoMa KOHUEHTPUYHUMM Konamu B rpacdbi Mawumium TiopiHra no3HavaeTbes

a. no4aTKoBuIA CTaH
0. HeKiHLeBuI cTaH
B. KiHUEeBMW cTaH
r. Byab-sKkun cTaH

MoBoto, Lo po3ni3HAETLCS MaLInHOK TiopiHra Ha3nMBaeTbCA

a. naTUHCbKa MoBa

6. MHOXMHa BCix cniB BXigHOro ancdasity

B. MHOXWHa BCiX CniB, WO po3nisHatoTbea MT
r. Oyob-sika hopmanbHa MoBa

KoxxHa KoMipka CTpivku MawwmnHy TiopiHra MiCTUTb

a. Hynb cMMBOIiB

6. He MeHLle OQHOro CMMBOSY
B. 8 cumBonis

I. piBHO OOMH CUMBOS

KinbKicTb KOMIpOK CTPiYkK MaLllnHK TiopiHra

a. pgopisHioe 1024
6. popisHioe 1000
B. € NOTEeHLiNHO HECKIHYEHHOIO
r. iHWa BianoBiab

Crpivka mawwmHu TiopiHra ginutbca Ha

a. ghannu
6. Byksu



B. KOMipKu/
I. iHWa BianoBiab

648. Crtpiyka mawmHu TiopiHra BUKOPUCTOBYETLCA ANS

a. 3'eQHaHHsI KEPYKYOro NPUCTPOIO i FONOBKK
6. 0OMOTKM MawwnHK TiopiHra

B. 30epexeHHs iHdopmaLii
I. iHWa BianoBiab

649. Akol cknagoBoi He MICTUTL MaluuHa TiopiHra

a. CTpiyvku

6. ronoeku

B. HiXKKM

I. KEepYHYOro npucTporo

650. n-3Ha4Ha Bynesa yHKUis NPpUNMaE 3HaYeHHs Xxnbun Ha 1M Habopax 3Ha4YeHb NPOMO3ULLINHMX
3MiHHUX. CKifbKM OOCKOHANUX eneMeHTapHUX KOH'FOHKLiM BXOAUTb A0 cknagy il 4oCKoHanoi
ON3'IOHKTUBHOT HOpManbHOI hopMn?

a. 2" —m
6. m
B. 2™
n2m—n

651. Cxema MP-npaBvna ymoBuBoay (npasuno ymosmeody modus ponens) Mae BUMsA

.P—q,pEq
P q,qFD
P —q,qFED
p—q,pEq

[ ) BN}

-

652. lMpaBnno NoriMHOro BUBEAEHHS BUKITHOMEHHS KOH'IOHKLIT Mae BUIMsg

a.pkFpVg
6. pAgqltp
B. p,p=qF q
rg,p=qkDp

653. I3 HaBeeHux cuctem norivnmx onepauinn {—, A}, {V, =, =} {A, @, 1}, {A, =} {1}
yHKLiOHaNbHO HEMOBHOO € cucTeEMa
a. {\, =}

6. {_'7 /\}
B. {V,—, =}
r {A,®,1}

654. Aka 3 OyneBux pyHKUiN € NiHINHOK?



655

I. XKOOHa 3 BKa3aHuXx

. Cepep HaBezieHnx dpopmyn nbsp;: 1)p | pV p,2)r AT,3)pV P, 4)q — P, 5 p <> p,6)pV p,

7) (p — ﬁ) V p, TaBTonorigMun € popMmynu nig Homepamu

656

a. 1,3,5,7
6. 1,24,5
B. 2,5,6,7
r. 2,457

. ®opmyna anrebpv BucnoeneHb 7 A p V q — T npuiMmae xmbHi 3Ha4eHHA nuie Ha Habopax

3HayeHb NPONO3ULINHNX 3MIHHWX D, q, T, WO 3anucaHi y nekcukorpadgiyHomMy nopsaky nig Homepamu

657

658.

659.

660.

661.

662

a. 46,8
6. 1,3,5
B. 4,5,8
r. 47,8

. dopmyna anrebpu BUCNOBMNEHb HAa3NBAETLCH TABTOSOrIELD,

a. SKWO Ha Oyab-akux Habopax 3HaYeHb 3MiHHUX BOHA NPUMAMAaE 3HAYEHHs ~icTuHA"
0. AKWo Ha Byab-sikux Habopax 3Ha4YeHb 3MiHHUX BOHA NpUIMMae 3HaAYeHHS ~ XMOHICTL"
B. KO Ha Aesakomy Habopi 3Ha4YeHb 3MiHHMX BOHa NPUAMAE 3Ha4YeHHS ' icTUHA"

I. SKLWO Ha AesKkoMy Habopi 3Ha4YeHb 3MiHHMX BOHA NPUINMAaE 3HaYEeHHs ~ XMOHICTL"

dopmyna anredpu BUCNOBIEHb HA3NBAETLCA CYNEPEYHICTHO,

a. SKWO Ha Oyab-akux Habopax 3HaYeHb 3MiHHUX BOHA NPUMAMAaE 3HAYEHHs ~icTuHA"
0. AKWo Ha Byab-sikux Habopax 3Ha4YeHb 3MiHHUX BOHA NpUIMMae 3HaYeHHS ~ XMOBHICTL"
B. SKLLO Ha AesakoMy Habopi 3Ha4YeHb 3MiHHMX BOHa NPUAMAaE 3Ha4YEeHHA ~icTUHa"

I. SKLWO Ha AesKoMy Habopi 3Ha4YeHb 3MiHHMX BOHA NPUINMAaE 3HaYeHHs ~ XMOBHICTL"

CDopmyna anre6pm BUCNoBJ1€Hb HAa3NBaETbCA BUKOHYBAHOIO,

a. SKWO Ha Oyab-akux Habopax 3HaYyeHb 3MiHHUX BOHA NPUMAMAaE 3HAYEHHs ~icTuHA"
0. AKWo Ha Byab-sikux Habopax 3Ha4YeHb 3MiHHUX BOHA NPUIMMae 3HaAYeHHS ~ XMOHICTL"
B. SKLO Ha AesakoMy Habopi 3Ha4yeHb 3MiHHMX BOHa NPUAMAaE 3Ha4YeHHA ~icTuHa"

I. SKLWO Ha AesikoMy Habopi 3Ha4YeHb 3MiHHMX BOHA NPUINMAaE 3HaYeHHs ~ XMOBHICTL"

dopmyrna norikv BUCMNOBEHb 3anMcaHa y BUrMsAi KOH'FOHKTUBHOT HOpMaribHOT (hopMu, SKLLO BOHA €

a. OU3'IOHKUIE eneMeHTapHNX KOH'IOHKLIN

0. KOH'IOHKLE eneMeHTapHUX On3'toHKLIN

B. CYMOIO efleMeHTapHMX KOH'HOHKLIN 3a Moayrnem 2
r. iHWa BignoBiab

dopmyrna norikv BUCNOBEHb 3anMcaHa y BUrnisai AM3'toHKTUBHOI HOPManbHOT (hOpMU, SIKLLIO BOHA

a. Ou3'tOHKUIE eneMeHTapHNX KOH'IOHKLIN
0. KOH'MOHKLIE erneMeHTapHuUX An3'toHKLiN

B. CYMOI0 efleMeHTapHMX KOH'tOHKLIiA 3a Moaynem 2
r. iHWa BianoBiab

. ®opmyna norikn BUCNOBMEHb 3anncaHa y Burnsagi noniHoma >KerankiHa, siKLo BOHa €



a. AM3'IOHKLIED enemMeHTapHNX KOH'IOHKLIN

0. KOH'FOHKLIED eneMeHTapHuUX An3'toHKLIN

B. CYMOK MOHOTOHHUX €fleMEHTapPHUX KOH'HOHKLiM 3a Mogynem 2
I. iHWa BianoBiab

663. dopmyna norikM BUCMNOBIEHb HA3MBAETLCA HENTPANbHOLO, SIKLLO BOHA €

a. AM3'IOHKLIED enemMeHTapHNX KOH'IOHKLIN

0. KOH'FOHKLIED eneMeHTapHuUX An3'toHKLIN

B. CYMOI efleMEHTapHMX KOH'IOHKLiA 3a Moaynem 2
I. iHWa BianoBiab

664. KinbkicTb po3s'sskis (z,y) piBHsaHHA = V y = 1 gopisHioe

7w o
W o oo

665. fka 3 ByneBux YHKLiN HaNexXuTs 3amkHeHomy knacy 1,?

a. f(zay) =TNY
6. f(a:,y):x:>y
B. f(z,y) =28y

I. iHWa BianoBiab

666. Cepepn HaBegeHux dopmyn: 1)r A7r,2)pV p, 3) p <+ p, 4) p V p, TaBTonoriammn € popmynu nig
HomepaMu

a. 1,3
0. 1,4
B. 2,3
r. 24

667. Cepepn HaBegeHux dopmyn: 1)r Ar,2)pV p, 3)p < p,4) p V p, BUKOHYBaHMN € bopMynu nig
HoMepamu

a. 1,24

6. 1,2,3

B. 2,34

r. 1,3,4

668. Aki 3aKOHM NOrikKu BUCNOBIEHb HA3NBalOTbCS 3akoHaMmn ae MopraHa?
a. (pVgVvr=pV(@Vr),(pANg Ar=pA(qgAT)
6. pVg=qVp,pNqg=qAp
B.pVgq=pANqgpANqg=pVgq
rpV(gAr)={@VgAPVr),pA(gVvr)={@AgV(pAT)
669. Aki 3aKOHM NOrikn BUCNOBMEHb HA3NBAKOTLCA KOMYTAaTUBHUMW 3aKOHaMn?

a. (pvgVr=pV(gVr),(pANgAr=pA(gAT)
6. pVg=qVppAg=gqADp



B.pVqg=pAgpNq=pVgq
rpV(gAr)=@VgA@Vr).pA(gVvr)=(@AqV(AT)

670. Aki 3aKOHM NOrikn BUCNOBNEHb Ha3MBaOTLCA 3aKOHaMU acoLiaTUBHOCTI?

a. (pvVgVr=pV(gVr),(pAgAr=pA(qgAT)
6.pVg=qVppANqg=qAp

B.pPVq=pAqpAq=DVQq
rpV(gAr)=({@VgyA(PVr),pA(gVr)={m@AgV(pAT)

671. Aki 3aKOHU NOTiKN BUCNOBMNEHb HA3MBAKTLCH 3aKOHaMU AUCTPUBYTUBHOCTI?

a. (pVgVr=pV(gVr),(pAgAr=pA(gAT)

6. pVg=qVppANqg=qAp

B.pVq=DAqpAqg=pVQq
rpV(gAr)={@VgA(PVr),pA(gVr)={@AqgV(pAT)

672. Aka cepen Hmx4eHaBegeHUX popMyn piBHOCUIbHA chopmyni p = p V q?

a. pVyq
6. pVgq
B. D=(¢
L p

673. AOH® 6ynesoi dyHkuii f = f(p, q), 3apaHoi BektopHo f = (0110), mae Burnsg

a. pq VvV pqVpq
6. pq VvV pq
B. pq V pq
L. pqVpq
674. Habip (1,0, 1,0) 6ynesnx amiHHUX Mae HomMep

a. 10

6. 2

B. 1010

r. iHWa BignoBiab

675. KinbKicTb KOHCTUTYEHT oguHuui B JAH® 6ynesoi dyHKLii f(p, q, r) = pq V qr DOpPIBHIOE

a. 2
6. 3
B. 4
r. iHWa BignoBiab

676. BkaxiTb doopMy 3anucy 3agadi NiHinHOro nporpamMyBaHHs

L(x1,®2,%3,24) = 1 — 32y > max, 1 + 22+ 23 <6, 22, + 22 —24 =3, 1 > 0, 3 >
0.
a. cTaHgapTHa
6. OCHOBHa
B. KaHOHiYHa
r. iHWa BignoBiab



677. BkaxiTb doopMy 3anucy 3agadi NiHinHOro nporpamMmyBaHHs

L(z1, 20, 23,24) =21 — 3% > max, &1 + 22+ 23 =06, 201 — s+ 24 = -3, 2; > 0(j =
1,4).
a. KaHOHIYHa
0. malmKe KaHOHIYHA
B. NMCEeBOOKAHOHIYHA
r. iHwWa Bignosiab

678. Hexan X = {a:l, o, acg} - TPUTOYKOBA MHOXMHA Ha NnowmHi. KoTpa 3 HacTynHMX TOYOK €
OMNyKMOolo KOMBiHALEI0 TOYOK L1, L2, L37?

a. r=x1 — T2+ T3
_ 1 1 1
T = 3T1+ 35%2+ T3

_ 1 2 1
T = 5%1 + 5%2 — §T3

nw oo

iHLWa BiANoBiab
679. KoTpa 3 HacTynHUX MHOXWH € OMyKIot 060MOHKO ABOX TOYOK L1, Lo Ha NMOLLMHI.
a. {z, €eR?:z, = az; + (1 — a)zs, a > 0}
6. {zo €R?: 2z =az; + (1 —a)zs, 0 << 1}
B. {24 €ER?: 2, = az; + (1 — a)zy, a < 1}
r. iHWa BianoBiab
680. fAka 3 HaCTyNHUX MHOXWH € OMyKINO}o:
B, (zg) = {x ER™ : |z — x| < r},
Sr(zo) = {z €R™ : |z —=zo| =7},
K, r(z) ={z €R" : r < |z — x| < R}?

V]

. Br({B())
. Sr(aﬁo)

. KT,R(xo)
r. iHWa BianoBigb

m O

681. Aka 3 HaCTyNHUX MHOXWH He € OMyKoto:

L={zeR"|z=ar + (1-a)z, a c R},
H={zecR"|(a,z) =b, a € R", be R},
P={zeR"| Az <b, Ac R™" beR"}?
a. L
6. H
B. P
r

iHWIa BignoBigb

682. KoTpa 3 HAaCTynHUX TOUYOK € KyTOBOK TOUKO OMyKnoi MHOXUHU M = {(:c, y) eR?: 2%+ y2 <
1}.

a. (0,0)
6. (1,0)
B
r.

. (1,1)
. iHLWAa BignoBigb



683. Yum Mmoxe KyTOBa TOYKa OMNYKIOI MHOXMHMW NEeXaTu BCepeaunHi Biapi3ka, KiHuUi SKOro HanexaTb Lin
MHOXMWHI?

a. Tak
0. Hi

B. iHOAi

r. iHWa BignoBiab

684. KoTpun 3 HacCTynHUX BEKTOPIB € OMOPHUM NNaHOM 3agadi NiHInHOro nporpamMmyBaHHSA

L(z) = 1 + ©3 — max, o1 + 225 < 6, 221 + 22 < 6, 1 > 0, 2 > 0?

a. z=(2,1)
6. ¢ =(2,2)
B. z = (1,2)

r. iHWa BignoBiab
685. KoTpun 3 HacTynHuX BEKTOPIB HE € OMOPHUM NNAaHOM 3agadi NiHiINHOro nporpamyBaHHSA

L(z) = 1 + ®2 — min, @1 4+ 2z5 < 6, 221 + 22 < 6, ©1 > 0, x5 > 0?

a. ¢z =(3,0)
6. z = (0,3)
B. z = (1,1)

r. iHWa BianoBiab

686. KoTpui 3 HAaCTynHUX BEKTOPIB € HEBUPOOXXEHUM OMOPHUM NAaHOM 3afadi MiHINHOro
nporpamyBaHHs

L(z) = x1 + 23 » max, &1 + 222+ 23 < 6, 221 + 2 + 24 <6, x; > 0 (j = 1,4)?
a. z = (0,0,0,6)
6. z = (0,0,6,0)
B. £ = (2,2,0,0)
r. iHWa BianoBiab

687. KoTpun 3 HacTynHux reoMeTpuyHmx o6'ekTiB € 1-BUMIPHMM CUMMIIEKCOM?

[k-BUMIPHMM CUMMIIEKCOM Ha3MBatoTb ONykny 060MoHKy k + 1 adiHHO-HE3anexXHUX TOUOK T, L1, ..., Tk
(>xogHa 3 TOYOK He € acbiHHO KOMbBiHauieto pew T abo, iHWKMMK CrioBamu, CUCTEMA BEKTOPIB L; —

o (i = 1, k) e niniiiHo-He3anexHolo)].

a. Touka
6. Bigpi3ok
B. TPUKYTHMK
r. TeTpaeap

688. BkaxiTb KpUTEpIiN ONTUMArbLHOCTI ONOPHOTO MraHy 3agadi NiHiMHOro NporpamMyBaHHS

n
CiT; — IIliIl, x; + Z Qi T = bi, bz 2 0 ('l = l,m), T >0 (] = 1,77,)

L(xl,...,wn) - =
1 j=m+1

n
1=

m
3a yMoBM, Lo cumnnekc-pisHuLi A; = Y ¢;ai; — ¢j (7 = 1,n).
i=1
6. HAJ'O >0 A a, <0 (’L = l,m)




B. E|Aj0 >0 A Elaiojo >0
r. iHWa BignoBiab

689. BkaxiTb KpMTeEpin HEOOMEXKEHOCTI LiNbOBOI (YHKLIT 3HM3Y HA MHOXWMHI MnaHiB 3agadi NiHikHoro
nporpamyBaHHs

L(zy,...,x,) = Z cjz; — min, x; + Z a;jz; = b, b; >0 (4

m)7 €L 20(.7: 17n)

j=1 j=m+1
m
3a ymoBM, Wo cumnnekc-pistnLi A; = Y ¢;ai; — ¢j (7 = 1,n).
i=1

6. EIAJ'O >0 A a, <0 (’L = 1,m)
B. E|Aj0 >0 A Elaiojo >0
I iHWa BignoBigb

690. BkaxiTb KpUTEpin HEPO3B'A3HOCTI 3aAadi MiHINHOrO NporpaMyBaHHS

n n
L(zy,...,z,) = Y, ¢cjz; — min, &; + >, az;=b(i=1,m), z; >0(j =1,n)
=1 j=m+1

3a ymoBMm, Lo cumnnekc-pisHuli A; = Y ca;; —c; <0 (j =1,n).
J y J 7 J )

a. by >0(i=1,m)

0. Elbio <0 A Qi 4 >0 (_] = 1,n)
B. Elbio <0 A Haiojo <0

I. IHWa BIgnosBiAb

691. 3a AkuM NpaBUNOM BMOMPAIOTLCS KMOYOBI jo-CTOBMELb Ta 4(-psSAoK CUMNNeKc-Tabnuui aons sagaui
NiHINHOro NporpamyBaHHs

n n
L(z1,...,zy) = Y, cjo; — min, x; + >, a;z;=0b;, b >0(i=1,m), z; >0(j =1,n)
Jj=1 j=m+1
m

3a yMOBM, O cuMNneKc-pisHnLi Aj = Z ciaij —c; (j=1,n)?
. . bz
a. jo = arg max A;, ig = arg min -
J:A;>0 i:a;j, >0 %o

6. jo = arg _min Aj, 19 = arg min %
J:A< a5, >0 0

B. jo = arg max AJ, ig = arg max -2
JiA> i:aj, <0 Qijy

r. iHWa BignoBiab

692. BkaxiTb KpUTepin onTMManbHOCTI NCeBaonsiaHy 3agadi NiHinHOro NporpaMyBaHHS

L(zy,...;xy) = Z cjz; — min, z; + Z a;jz; =b (i=1,m), z; >0 (j =1,n).
j=m+1
a. b;>0(i= 1 m)
0. Hbio <0 A Qi 5 >0 (_] = 1,n)
B. Hbio <0 A Haiojo <0
r. iHWa BignoBiab

693. 3a AkuM NpaBUNoOM BMOMPAOTLCS KMIOYOBI £(-PSAOK Ta jo-CTOBMELb ABOICTOI cCUMMNeKc-Tabnuui
Ansa 3agadi niHinHOro nporpamyBaHHSA



L(z1,...,z,) = ), cjz; —» min, x; + >, ajz;=b(i=1,m), z; >0(j =1,n), 3b; <
j=1 j=m+1
0(1<i<m)

m
3a yMoBM, Lo cumnnekc-pistnLi A; = Y ¢a;; — ¢j (7 =1,n)7
i=1

. . . . A
a. f9 = arg min b;, jo = arg min |~
1:b;<0 Jiaiy;<0 1 %07

6. 19 = arg min b;, jo = arg max |—~
1:0;<0 j:a¢0j>0 Qigj

B. 49 = argmaxb;, jo = arg min |—~
7:b;>0 ]umj<0 0]

r. iHWa BianoBiab
694. 3a skoi yMOBM ONTUManNbHUIM NNaH 3agadi NiHinHOro NPorpamMmyBaHHA € EANHNM?

a. CUMNJEKC-Pi3HUL BiflbHUX 3MiIHHUX ONTUManbHOrO NiaHy HeBig'EMHI

6. cyMnNneKc-pisHNLI BiflbHMX 3MIHHUX ONTUMAanbHOMO NfaHy HegodaTHi

B. LLOHANMeHLle ogHa CUMMNIIEKC-Pi3HMLS BifIbHOT 3MiHHOI ONTUMAanbHOMO MiaHy OOPIBHIOE HYNEBI
r. iHWa BianoBiab

695. Axwo ang 3agadi NiHiMHOro NporpamyBaHHs

L(z1,...,zn) = ), cjz; > max, », a;z; =b; (1=1,m), z; >0(j =1,n)

Jj=1 Jj=1
BiAnoBigHa M-3ajava Mae onTUMarnbHWA MaH Ty, = (z7,...,2%,0,...,0,1), To BUXigHa 3agaya ...
a. mae nodarkosui onopuit nnan (0 = (2%, ..., z¥)

6. Mae HeobMexXeHy 3BepXy Ha MHOXWHI MMaHiB LinboBy dyHKLi0
B. Ma€ NOPOXHIO MHOXWHY MMaHiB
r. iHWa BignoBiab

696. Akwo anga 3agadi NiHIMHOro NporpamyBaHHS

n n
L(zy,...,z,) = Y, cjz; — max, Y, a;jz; =b; (i=1,m), z; >0(j =1,n)
J=1 J=1

BiAMNOBiAHa AOMNOMDKHA 3afa4a (3i WTYYHUM 6a3ncom) Mae onTUMarnbHuii NnaH &+ =
(x7,...,z},0,...,0,0), To BUXinHa 3anava ...

a. Mae no4yaTkoBWIA ONOPHMN NNaH 20 = (zci, ey :c;‘;)

6. mMae onTumarnbHui nnax ¥ = (7, ..., )

B. Mae HeoOMeXeHy 3BepXy Ha MHOXWHI NMaHiB LinboBy dyHKLit0

r. iHWa BianoBiab

697. Axkwo anga 3agadi NiHiMHOro nNporpamyBaHHs

n n
L(z1,...,n) = Y, ¢jz; — max, >, a;x; =b; (i =1,m), z; >0(j = 1,n)
Jj=1 Jj=1
BignosigHa M-3aga4va mae onTuManbHUN NnaH x}*w = (a:’{, ceey :13;, o,..., 0), TO BMXigHa 3agaya ...
a. mae novarkosui onopHui nnan (0 = (z
6. mMae onTumanbHui nnad ¥ = (7, ...,
B. Ma€ NOPOXHIO MHOXMHY MraHiB

r. iHWa BignoBiab



698. Mpsimi 0OGMEKEHHS SIKOro TWMy CiA HaKnacTu Ha 3MiHi 5 (j = 1,2) sapaui

L(x1,x9) = 221 — 3 — max, —4x; + x3 < —2, 221 + 323 < 6, —x1 — 3z2 < 1,
o0 BOHa cTana ABOICTO A0 3a4adi NiHiMHOro NporpamMmyBaHHS
L(y1,y2,y3) = —2y1 + 6y2 +y3 — min, —4y; +2y2 —y3 <2, y1 +3y2 — 3y3 > —1, y; >

0,j=1,2,37

a.x1 >0, 22 >0

6. 1 <0, 20 <0

B. 1 Z (), i) S 0

r. iHWa BignoBiab

699. MNpsmMi 0BMeeHHs AKOro TUMy Chif HaKNacTy Ha 3MiHHI T (j =1, 2) 3agaudi

L(zy, @) = 221 — ®3 — min, —4xy + x5 > —2, 221 + 322 > 6, —x1 — 322 > 1,
Wwob BoHa cTana ABOICTOK A0 3a4adi NiHiINHOro NporpamMyBaHHS
L(y1,y2,y3) = —2y1 + 6y2 + y3 — max, —4y; + 2y —y3 < 2, y1 + 3y — 3y3 >
-1,y;>0,5=1,2,37

a.x1>0,20>0

6. 1 <0, 22 <0

B. 1 Z 0, I S 0

r. iHWa BignoBigb

700. Ake 3i cniBBigHOLWEHb ANS Napy B3aEMHO-ABOICTUX 3a4ay NiHIMHOro nporpamyBaHHS L(a:) —
max Ta L(y) — min e npaBunbHum?

. L(z) > L(y) VzeD,yeD

6. max L(z) > min L(y)

. L(z) <L(y) VzeD,yeD

I. iHWa BianoBiab

O]

oe}

701. Ake 3i cniBBigHOLWEHb A5 Napu B3aEMHO-ABOICTUX 3a4ay NiHIMHOro nporpamyBaHHs L(x) —
min ta L(y) — max e npasursHM?

z€D yeD

<L(y) VxeD,ycD

VeeD,yeD

. L(z)>L(y) Vxe€D,ycD

iHLWa BianoBiab
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702. Aky ponb Bigirpae neplia Teopema ABOICTOCTi B NiHINHOMY nporpamMmyBaHHi?

a. [ae HeoOXxigHi i 4OCTaTHI yMOBM ONTMMAanbHOCTI B NiHINHOMY NporpamMyBaHHi
6. [o3Bonse NpoaHanisyBaTu CTINKICTb ONTUMAarnbHOMO NiaHy ABOICTOI 3aaadi
B. BCTaHOB/IOE YMOBM PO3B'A3HOCTI Napu B3aEMHO OBOICTUX 3a4au

I. iHWa BianoBiab

703. Aky ponb Bigirpae apyra Teopema ABOICTOCTi B MiHINHOMY nporpamyBaHHi?

a. BCTaHOBMOE YMOBM PO3B'AI3HOCTI Mapy B3aEMHO ABOICTUX 3agay
6. [o3BoONse NpoaHanisyBaTu CTIMKICTb ONTUMArnbHOMO NiaHy ABOICTOI 3aaadi



704.

705.

706.

707.

708.

B. Aae HeoOXiaHi i 4ocTaTHi yMOBM ONTUMAaIbHOCTI B JiHINHOMY NporpaMyBaHHi
I. iHWa BianoBiab

Aky ponb Bigirpae TpeTa Teopema ABOICTOCTI B MiHINHOMY NporpaMyBaHHi?

a. BCTaHOBMOE YMOBM PO3B'AI3HOCTI Mapu B3aEMHO ABOICTUX 3agay

6. [o3BONsA€E NpoaHani3yBaTu CTIMKICTb ONTUMArbHOMO NiaHy ABOICTOI 3aaadi
B. Aae HeoOXiaHi i 4ocTaTHi yMOBM ONTUMAaIbHOCTI B JiHINHOMY MporpaMyBaHHi
I. iHWa BianoBiab

OcHoBHa 3afa4a niHinHoro nporpamysaHHs y npoctopi R™ € BupompkeHoo 3agaveto, AKLWO ...

a. xo4a 6 oauH i ONOPHUI NNaH BUPOLKEHUI

6. yci ii ONOpHi NNaHn BUPOOKEHI

B. KiNbKiCTb Tl BAPOOPKEHMX OMOPHMX NSIaHiB MeHLa Big 7
r. iHWa BignoBiab

Uun moxe 3agaya niHiInHOro nporpamMyBaHHsA MaTu ABa i nivle ABa onTuMarbHi pO3B'A3KnN?

a. Tak

0. Hi

B. Tak, nvule 3a ymMOBW, LLO Lie 3agada y NpocTopi R?
r. iHwWa Bignosiab

Uun mMoxe BMpoOoKeHa 3ag4ada NiHinHOro NporpamMmyBaHHA MaT HEBUPOPKEHUIN ONOPHUIA NnaH?

a. Tak

0. Hi

B. Tak, nvLle 3a yMOBM, LLIO BOHA KaHOHIYHa
r. iHwWa Bignosiab

Y 060B'A3KOBO ONTUMANbHUIA NNaH 3adadi NiHiMHOro NporpamMmyBaHHs € BEPLUMHO i MHOXWHMN

nnaHis?

709.

a. TaK

0. Hi

B. Tak, nuule 3a yMmoBM HEOOMEXKEHOCTI MHOXMHMW MNaHiB
I. iHWa BianoBigb

Un Moxe ofHa i3 napu B3aeMHO OBOICTMX 3af4ay MaTy MOPOXHIO MHOXWHY MNaHiB, a iHwa

obmexeHy UinboBYy YHKLHO HA CBOTN MHOXWHI NnaHiB?

a. Tak

0. Hi

B. Tak, nuule 3a yMOBW iX HECUMETPUYHOCTI
r. iHwWa Bignosiab

710. fAkoro 3 HaCTyNHMX BNACcTUBOCTEN He Bonogie 36anaHcoBaHa TpaHCNOpTHa 3afada 3a KpuTepiem

BapTOCTi 3 1 NYHKTaMKM noctadyaHH4a Ta 7 NyHKTaMun CMNOXUBAHHA?

a. 3ajadva 3aBXau Mae po3B'si30K

6. paHr MmaTpuLi oGmexeHb 3aaadi gopisHioe m +n — 1

B. KO 3anacy Tosapy a; (¢ = 1, m) i notpe6u B ToBapi b; (j = 1, n) uini uicna, To B
onTMMarnkeHi NNaHu i LWoHaANMeHLLEe OAMH ONOPHUKI MaH 3agadi € Lino4YncnosnmMm



r. iHWa BignoBiab
711. [ns icHyBaHHA pO3B'A3Ky TPAHCNOPTHOI 3afadi 3a KpuTepieM BapTOCTi yMoBa GanaHcy €...

a. HeoOXxigHOK YMOBOO

6. OOCTaTHLOK YMOBOI

B. HEOoOXigHO i 4OCTaTHBOK YMOBOK
r. iHWa BignoBiab

712. 3akiHYiTb (hOpMYMOBaHHA: NiaH TPaHCNOPTHOI 3a4adi 3a KpUTepiemM BapTOCTi € ONOPHUM MNSIAaHOM,
SKLLO i TINTbKM SIKLLO BiH...

a. UMKNiYHUA
0. auuKniYHUn
B. ONTUMaribHUN
I. iHWa BianoBidb

713. BkaxiTb TMN TpaHCNOPTHOI 3agadi 3a KpUTepieM BapTOCTi 3 BEKTOPOM MOCTa4YaHHA a =
(63,37,42,58), sextopom croxmsants b = (30, 40, 35,52, 43) i fesikoto MaTpuLEro TPAHCTIOPTHNX
sutpart C.

a. HesbanaHcoBaHa

6. 3b6anaHcoBaHa HEBMPOMKEHA
B. 30anaHcoBaHa BUpOOXKeHa

r. iHWa BignoBiab

27 0 13 O
714. BkaxiTb, wo cobow sense matpuua X = | 0 35 0 25 | ana tpaHcnopTHoi 3aaavi 3a
13 0 32 5

KpUTepieM BapTocTi 3 BekTopoM noctadanHs a = (40, 60, 50), BekTopom croxwusanHs b =
(40, 35,45, 30) i pesikoro maTpuueto TpaHcnopTHUX Butpat C'?

a. nnaH
6. HEeBUPOAXKEHW ONOPHWIA NNaH
B. BMPOOKEHMI ONOPHUIA NnaH

r. iHWa BignoBiab

715. BnbepiTb NepeTBOpeHHs KoopauHaTt y = g(x) sKe NpMBOaUTbL 3agady ApoboBO-NiHINHOIoO
nporpamyBaHHs

2z, -3 .
F(z) = ﬁ —extr, —z1 + 22+ 23=3, z2—z4=1,2; >0(j =1,4)
00 3aadi NiHinHOro NporpamyBaHHA B OCHOBHI hopMi.

a. Yo = _mll_gmza Y = _wlmigzz (.7 = 174)
z; . T
6. Yo = w1+12a:2’ Y; = w1+]2m2 (.7 =1 4)

)
— 1 Ty —
B. Yo = 112350 Y = T1+225 (] - 1a4)

r. iHWa BianoBiab
716. Lo o3Hauae ymoBa ripasusibHOCMI BiOTUHY B LiNIOYMCIOBIN 3agadi NiHiMHOro nporpamyBaHHA?

a. ue gopgaTtkoBe OOMeXeHHs BiATMHAE YacTMHY MHOXWHW NNaHiB 3agadi niHinHoro
nporpamyBaHHS pa3oM 3 il ONTUManbHUM HELNOYMCNOBUM MNITAHOM
0. ue gogaTkoBe OOMEXEHHs BiATMHAE YaCcTMHY MHOXWHU NNaHiB 3agadi NiHinHoro



nporpamyBaHHs 6e3 BTpaTu >X04HOrO i1 LifT0YMCIIOBOro niaHy

B. Le JoaaTtkoBe 0OMeXeHHS BiATMHAE YaCTUHY MHOXMWHW MNaHiB 3agadi NiHinHoro
nporpamyBaHHS pa3oM 3 yciMma ii HELINOYNCIIOBUMM NiaHaMum

I. iHWa BianoBiab

717. Yun moxxe onTUManbHUI PO3B'sI30K 3adadi Apo6oBO-NiHIMHOrO NporpamyBaHHSA 6yT BHYTPILLHLOMK
TOYKOHO i gonycTumoi obnacTi?

a. TaK
6. Hi

B. TakK, fnvile 3a yMOBU HEOOMEXEHOCTi AOMYyCTMMOI obnacTi
r. iHWa BignoBiab

718. Yun moxe onTuManbHUN PO3B'A30K 3a4adi KBagpaTU4HOro NporpaMmyBaHHs ByTy BHYTPILLHBO
TOUKOH0 i gonycTumoi obnacTi?

a. TaK

0. Hi

B. Tak, nuule 3a ymoBmM HEOOMEXEHOCTI gonycTnumoi obnacrTi
I. iHWa BianoBidb

719. Yun Moxe onTMMarnbHWIA PO3B'A30K 3a4adi HEMIHIMHOrO NporpamyBaHHs B6yTW BHYTPILLIHBOK TOYKOHO il
aonyctumoi obnacTi?

a. TaK
6. Hi

B. TakK, fnvile 3a yMOBU HEOOMEXEHOCTi AOMYyCTMMOI obnacTi
r. iHWa BignoBiab

720. Yun moxe onTUManbHUN PO3B'A30K 3aadi ONyKroro nporpamMyBaHHs ByTU BHYTPILUHBOK TOYKOHO 1T
aonycTumoi obnacri?

a. TaK

0. Hi

B. Tak, nuule 3a ymoBM HEOOMEXEHOCTI gonycTnumoi obnacrTi
r. iHWa BianoBiab

721. Bigomo, o uinbosa yHKuis onTumisauinHoi sapadi f(z) — extr, z € X C R" ¢
HEMepepBHOIO Ha HEMOPOXKHIN MHOXUHI X . 3a siKOT yMOBM Ha MHOXMHY X iCHYe rmobanbHuin po3B'a3ok
uiei 3agadi?

a. obmexeHa

0. onykna

B. KOMMaKTHa

r. iHWa BignoBiab

722. KoTpe 3 HaCTynHUX TBEPAXEHb € NPaBUNTbHUM?

a. HaniBHenepepBHa 3HWM3Yy Ha Bigpi3Ky [a, b] dyHkuis f: R — R HeobmexeHa 3HM3Y Ha [a, b]
Ta Jocsrae CBOr0 HAMMEHLLOrO 3HaYeHHS

6. SAKLWO & € TOYKOK NOKANbHOro EKCTPEMYMY ANGEPEHLINOBHOI B Ll TOYLi dyHKLT f(:c) TO
f(@ =0

B. Akwo dyHkuis f(z) asivi audepenuinosHa B Touui Z, npudomy f'(Z) = 0i f”(Z) < 0, 10



dyHKLUiA f(x) Jocsrae B Ui TOYLi JIOKanbHOr0 MakCumMymy
r. iHWa BignoBiab

723. fke 3 HACTYMHWUX TBEPOXEHb € XNBHUM?

a. Skwo cyHkuis f(x) aBivi andeperuinosHa B Touui Z, npudomy f'(Z2) = 0i f(Z) > 0, 10
dyHkuis f(x) pocsrae B Lt TouLi TOKANBLHOMO MiHIMYMY

6. HaniBHenepepBHa 3Bepxy Ha Bigpi3Ky [a, b] dyHkuis f: R — R obmexeHa 3Bepxy Ha [a, b] i
[OCArae CBOro HambinbLLOro 3Ha4YeHHs

B. SKWO T € TOYKOM NOKaNbHOT0 MakCMMyMy ABidi AMDEPEHLINOBHOT Y it TouLi oyHKUiT f(a:)
10 £(%) =01 (%) <0

r. iHWa BianoBiab

724, O64ncniTh MiHIMarnbHe 3HAYeHHS LinboBOT yHKLi L(xl, x2) = 1 Ha MHOXWHi nnanis X =
{z1+22 <2, 2y — 29 > 0,25 > 0}.

a. 0
6. 1
B. 3
r.

iHWa BignoBigb

725. OBuncniTeb MakcmarnbHe 3Ha4YeHHs LinboBOT OyHKLT L(xl, azg) = 9 Ha MHOXWHI nnaniB X =
{z1+22 <2, 21 — 29 > 0,29 > 0}.

a. 0
6. 1
B. 3
r.

iHLWa BiANoBiAb
726. BubGepiTb HaMMOBHILLY BiANOBIAb: YNM € BEKTOP L = (1, 1) AN 3agadi NiHinHOro NnporpamyBaHHA

L(z) =21 - max, x+x2<2, 21— >0, z3 >07
a. Mamxke gonyctummi 6asmcHui po3B'a3ok
©. ncesponnaH
B. MnaH
I. OMOPHUN NNnaH

727. BubepiTb HaWNOBHILY BigNoBidb: YAM € BEKTOP & = (O, —5,0, 7) Ang 3agadi niHinHoro
nporpamyBaHHs

L(Jf) =z +4r3 — min, 221 —To +x3 =95, —x1 +2T3 + x4 =7, T; > O,j:m?
a. Mamxe gonyctuMmui 6asncHUi po3B'a3ok
©. ncesgonnaH
B. nnaH
I. OMOPHUN NnaH

728. MeTogoMm niBHIYHO-3aXigHOrO KyTa 00YMCIMTU 3HAYEHHS LiNbOBOT OYHKLIT Ha NOYaTKOBOMY
OMOpPHOMY MMaHi TPaHCNOPTHOI 3aAadi 3a KpUTEPIEM BapTOCTi 3 TAKMMWN BEKTOPAMM NOCTa4YaHHS,
CMOXWUBAHHSA | MaTpULEI0 TPAHCNOPTHUX BUTPAT



6 8 1 2
a = (40,60,50), b= (40,35,45,30), C=|4 5 9 7
2 4 3 5
a. 515
6. 540
B. 850
r. iHWa BignoBiab

729. MeTogom HaMMeEHLLOI BapTOCTi 06UYNCANTU 3HAYEHHS LinboBOi QYHKLii HA NOYaTKOBOMY OMOPHOMY
nnaHi TpaHCNoPTHOT 3a4adi 3a KpUTepieM BapTOCTi 3 TAKUMW BEKTOPaMU MOCTaYaHHS, CNIOXKUBAHHS
MaTpuLelo TPaHCNOPTHUX BUTpaT

6 8 1 2
a = (40,60,50), b= (40,35,45,30), C=|4 5 9 7
2 4 3 5
a. 515
6. 540
B. 850
r. iHwWa Bignosiab

730. MeTtogom noaBiiHOI NepeBarM 0BUNCIIUTIY 3HAYEHHS LinboBOT (PYHKLIT Ha MOYaTKOBOMY OMOPHOMY
nnaHi TpaHCNOPTHOI 3ajadi 3a KpUTepiem BapTOCTi 3 TaKMMU BEKTOPaMU NOCTa4YaHHS, COXMBAHHS i
MaTpuLelo TPaHCNOPTHUX BUTpaT

6 8 1 2
a = (40,60,50), b= (40,35,45,30), C=|4 5 9 7
2 4 3 5
a. 515
6. 540
B. 850
r. iHWa BianoBiab

731. Lo coboto siBnsie 3HadeHHss F'* = 2 ona sagadi opo60Bo-niHinHOro nporpaMyBaHHs

F(z1,my) = 2832 s extr, —a14+2,<3, 31 >0, 25 > 17

T1+T2
. MakCumym

a

6. acCUMNTOTUYHUIN MAKCUMYM

B. HE € eKCTpeMaribHUM 3HA4YEHHAM
r. iHWa BianoBiab

732. KoTpa 3 goyHKLUIN € HaniBHENEPEPBHOK 3HWU3Y B KOXHI TouLi po3pumBy?

2. f(z) = {a}

6. f(x) = 0, sxwo x - pauioHanske, i f(xz) = 1, aKwo x - ippauioHansHe

8. f(z) = [2]

r. iHWa BignoBiab

733. KoTpa 3 chyHKLiN € HaniBHENEPEPBHOIO 3BEPXY B KOXHIi TOYL po3puBy?

a. f(z) = {z}

6. f(x) = 0, sxwo z - paujoHansHe, i f(x) = 1, sKwo « - ippauioHansHe



. f(z) = [a]

r. iHWa BignoBiab
734. CKinbku cTauioHapHMX TOYOK Mae LinboBa (hyHKLiA ekcTpeMarnbHOi 3agadvi

f(z,y) = 3zy — 2y — zy? — extr, (z,y) € R??
a. 2
6. 3
B. 4
r. iHWa BignoBiab

735. Aka 3 HaCTyNHMX TOYOK He € CTaLiOHapPHO AN LiNboBOT PYHKLIT eKcTpeManbHoi 3agadil

f(z,y) = 3zy — z%y — zy? — extr, (z,y) € R??
a. (0,0)
6. (1,1)
B. (3,0)
I.

iHLWa BiANoBiab

736. Uu e cTauioHapHa Touka (0, 3) ekcTpemansHoi sagaui f(z,y) = 3zy — z?y — zy® —
extr, (x,y) € R? toukolo excTpemymy?

a. He € TOYKOK eKCTpeMyMmy

6. TOYKa NOKanNbLHOrO MakCUMymy
B. TOYKa NOKanbHOro MiHiMymy

r. iHWa BianoBiab

737. UYu e cTauioHapHa Touka (3, 0) ekcTpemansHoi sagaui f(z,y) = 3zy — zy — zy* —
extr, (x,y) € R? toukolo exctpemymy?

a. He € TOYKOK eKCTpeMyMmy

6. TOYKa NoKanbLHOro MakCUMymy
B. TOYKa NOKanbHOro MiHiMymy

r. iHWa BianoBiab

2

738. Uu e craujoHapHa Touka (0, 0) ekcTpemansHoi sagaui f(z,y) = 3zy — z?y — zy* —

extr, (m, y) € R? toukoto ekcTpemymy?

a. He € TOYKOK eKCTpeMyMmy

6. TOYKa NOoKanbLHOro MakCUMymy
B. TOYKa NOKanbHOro MiHiMymy

r. iHWa BianoBiab

739. Uu e craujioHapHa Touka (1, 1) ekctpemansHoi sagaui f(z,y) = 3zy — zy — zy* —
extr, (x, y) € R? toukoto ekcTpemymy?

a. He € TOYKOK EKCTpeEMYMY

6. TOYKa NoKanbLHOro MakCUMymy
B. TOYKa NoKanbHOro MiHiMymy

r. iHWa BianoBigb

740. 3HangiTe MHOXHUK Ao Y BUpasi Ans dyHKUii Jlarpaqka 3agadi Ha YMOBHUIN KCTPEMYM f(ac, y) =
 — min, 2 +y? = 0.



a. —1

6. 0

B. 1

r. iHWa BianoBigb

741. 3HangiTe MHOXHUK Ao Y BUpasi a4ns dyHKUii Jlarpaqka 3agadi Ha YMOBHUIN EKCTPEMYM f(x, y) =
y — max, 22 + 13> = 0.

a. —1

6. 0

B. 1

r. iHWa BignoBiab

742. Hexan S(D) - MHOXMHa CnenTtepa 6araTokpuTepINHOI 3agadi NPUAHATTS pilleHb

f=f1,f2sees fm) = max, fr: D — R (k=1,m),

a X, - MHOXMHa pO3B'A3KiB ONTUMI3aLiiHOT 3aaadi

m
F(z,a) = min oafr(z) > max, a € A = {(al,...,am) lagk, >0, > o = 1}.
1<k<m zeD k=1

Togi ...
a. S(D)C U Xa
acA
6. 5(0)2 U X,
acA
s. S(D) = | Xa
acA

r. iHWa BignoBiab
743. Hexan P(D) - MHOXWHa [MapeTo GaraToKpuUTEpPINHOI 3adadi NPUNHATTS pilleHb
f= (f17f27 '--afm) - mS.X, fr: D —R (k = lam)a
a X, - MHOXVHa po3B'A3KiB ONTUMI3aLinHOT 3aaavi

F(z,a) =) arfr(z) > max, a € A= {(al,...,am) lar >0, > o = 1}.
=1 z€D k=1

Togi ...
a. P(D)= | X.
acA
. P(D)D> | X,
acA
8. P(D) C | X,
acA
r. iHWa BignoBiab

(@)

744. Hexan P(D) i S(D) - MHOXMWHU MapeTo | Cnentepa 6aratokpuUTepiNHOT 3agadi NPUAHATTA pilleHb

f = (f17f27°-'7fm) — mgx, fk: D—R (k = lam)a
a X (D') - MHoXvHa po3B'askiB onTUMisaLiiHOi 3a8adi
fl(x) — m%x, D' = {x eD ’ fk(.’E) >tp, tr €R, k= 2,m}.
xzeD’

X (D)

C
c X(D")



s. P(D) C X(D') C S(D)

r. iHWa BignoBiab

745. 3HaiNTU PO3B'A30K MATPUUHOT rpu B uncTux ctparerisix A; (i =1,3)ta B; (j = 1,4) 3
naaTikKHOK MaTpuuero

1 -3 -2 0
C=12 1 3 1
4 -2 -3 5
d. (Al,Bl,].)
6. (As, By, 1)
B. (AQ,B4,1)
r. iHWa BignoBiab

746. 3HaiNTU PO3B'A30K MATPUYHOT rpu B uncTux ctparerisix A; (¢ = 1,3) ta B; (j
NNaTiKHOK MaTpULELo

Il
—_
S
N—r
w

5 —1 -2 6
cC=12 -2 -1 1
3 2 4 2
d. (Al,BQ,—].)
6. (A2, By, ?2)
B. (Ag,B4,2)
I. iHWa BianoBiab

747. 3HaiNTU PO3B'A30K MATPUYHOT rpu B uncTux ctparerisix A; (¢ =1,3)ta B; (j = 1,4) 3
NNaThkHOI MaTpuLeto

o -1 1 -1

c=12 -4 -5 3

-1 -5 —4 -2
a. (Al,B2,—1)
6. (A1, B, —1)
B. (Ag,Bl,—].)

r.

iHLWa BiAnoBiab

748. 3HaiNTU PO3B'A30K MATPUYHOT rpu B uncTux ctparerisix A; (¢ = 1,3) ta B; (j
3 -1 0 2

nnatixkHoto matpuueto C = |4 3 5 3
6 0 1 7

Il
—_
S
N—r
w

a. (Al,B2, —1)
0. (A3,B2,0)
B. (A3,Bg, 1)

r. iHWa BignoBiab

749. 3HainTu onTumarnbHy 3a KputepieM Jlannaca ctparterito B 3aadi NPUNRHATTS pilleHb B YMOBax
HEBM3HAYEHOCTI 3 MaTpULEIo BUrpaLLiB



5 -1 2

1 6 0

A=14 4 3

0 7T =2
a.A1
6. Ay
B.A3
I'.A4

750. 3HanTu onTuMansHy 3a Kputepiem Banbaa ctparerito B 3a4adi NPUNRHATTSA pilleHb B yMOBax
HEBU3HAYEHOCTi 3 MaTpu1LE0 BUrpaLLiB

5 -1 2

1 6 O

A=11 4 3

0 7T =2
a.A1
6. Ay
B.A3
F.A4

751. 3HanTu onTumanbHy 3a Kputepiem CesBigxxa cTparerito B 3agadi NPUAHATTS pilleHb B YMOBaX
HEBM3HAYEHOCTi 3 MaTpPULEI0 PU3NKIB

0 8 1
4 1 3
R =
6 3 0
5 0 5
a. Al
6. A
B. A3
r. A4
752. 3HanTu onTumarnbHy 3a Kputepiem MNypBuuA (3 NOKA3HUKOM ONTUMI3MY-NECUMi3My 1/2) cTparerito B
5 —1 2
. y . . . 1 6 0
3afjavi NPUMHATTA pilleHb B yMOBaxX HEBM3HAYeHOCTi 3 MaTpuueto Burpawis A = 1 4 3
0 7T =2
a. Al
6. Ao
B. A3
r. A4

753. Pusukom 7;; rpaBLs A npv BUKOpUCTaHHI HUM cTparTerii A; (7, = 1,—m) Konu npupopa nepebysae
y CTaHi Pj (] = 1,—n) Ha3MBaIOTb PI3HULIIO MiX BUrpaLLem, sSkuii rpaselb A Mmir 61 oTpumaty, ak6m BiH
3HaB, WO npupoaa nepebyBatume y LIbOMY CTaHi, i TUM peanbHUM BUrpallem, KOTpUin BiH OTpuMae, He
BOJIOAiH04M Takok iHdhopmalieto. LLlo 3 HacTynHoro € opmynoro Arist 0O6UNCNEHHS PU3NKY?



a. Tij = Cij — min cij

1<i<m
6. 7;; = max ¢;; — C;j
T ey G T
B. j; = IMAaX C;; — min ¢;;
Yo ikicm ! 1<i<m Y

r. iHWa BignoBiab

754. Po3B'A30Kk 6aratokpuUTepinHOI 3aadi MPURHATTS pilleHb Ha3MBatoTb ePEKTUBHUM (NapeTo-
onTUManbHUM), SKLO...

a. BiH He Moxe OyTu nokpalleHui 3a AesKUM 3 YaCTUHHUX KpuTepiiB 6e3 ogHoYacHoro
noripweHHsa cuTyauii xo4a 6 3a 0gHUM 3 peLuTn KpuTepiie

0. BiH He MOxe OyTn nokpalleHWi Bigpasy 3a BciMa YaCTUHHUMWU KpUTEPIaMA

B. BiH He MOXe OyTu nokpaLLeHuii xoda 6 3a OAHMM 3 YaCTUHHUX KpUTEpIiB

r. iHWa BignoBiab

755. Po3B'A30k baraTokpuTepinHoi 3agadi NpUAHATTA pilleHb Ha3nBaloTb Criabko ePeKTUBHUM
(cnenTep-onTMManbHUM), SKLLO...

a. BiH He Moxe OyTu nokpalleHui 3a AesKUM 3 YaCTUHHUX KpuTepiiB 6e3 ogHoYacHoro
noripweHHsa cuTyauii xo4a 6 3a 0gHUM 3 peLuTn KpuTepiia

0. BiH He MOxe OyTn nokpalleHuWi Bigpasy 3a BCiMa YaCTUHHUMWU KpUTEPISMA

B. BiH He MOxe OyTu nokpaLleHuii xoda 6 3a OAHMM 3 YaCTUHHUX KpUTEpIiB

r. iHWa BignoBiab

756. Yun moxe ogHa i3 napu B3aEMHO ABOICTMX 3a4ay MaTu HEMOPOXKHIO MHOXMHY MNNaHiB, a iHwa
HeoOMeXxXeHy LinboBy (OYHKLiO Ha CBOI MHOXWHI NNaHiB?

a. TaK

Hi
B. Tak, nuule 3a yMOBW iX HECUMETPUYHOCTI
I. iHWa BianoBiab

757. Ha siky BenuunHy 36inbLuyioTeca 06carn nepeseseHs y knituHax gogatHoro nisuykny C i
3MEHLLYIOTLCA Y KMiTuHax Big'eMHoro nisuvkny C~ npu po3s'sdyBaHHi TPAHCMOPTHOT 3aAadi 3a KpuTepiem
BapTOCTi METOAOM MOTEeHUjianiB?
a. min x;;
(i.j)eCt

6. max Lij
(i.j)eCt

B. Imax &I;
(4,9)€C
r. iHWa BignoBiab
758. Axwo ans posinsHoro a € Ria < f(x*) ichye e-okin O (z*) = {z € R™: |z — z*| < &}
Takuit, wo ans Beix ¢ € O (x*) cnpasmkyeTbes HepisricTs f(x) > a, To dyHkuia f(z) HasusaeTbes

a. HenepepsHoto B Touli ¥ € R™

6. HaniBHenepepBHOo 3HM3y B Touli * € R”
B. HamniBHernepepBHO 3Bepxy B Touui z* € R”
r. iHWa BignoBiab



759. Skwo ans gosinbHoro a € Ria > f(z*) ichye e-okin O (z*) = {z € R" : |z — z*| < &}
Takuii, wo ans seix ¢ € O, (x*) cnpasmkyeTbes HepishicTs f(x) < a, To dyHkuia f(x) HasneaeTbes

. HenepepsHoto B Touui £* € R™

. HaniBHenepepBHoo 38epxy B Todui ¥ € R"

a
6. HaniBHenepepBHOI 3HM3Y B Touli * € R”
B
r. iHWa BianoBiab

760. MiwaHy ctpaterito X * rpasus A HasmsaloTb onTUManbHO, SKLLO BoHa 3abesnevye rpasuesi A ...

a. cepeHin Burpall MeHLMn Big LiHK rpu

6. cepenHin BUrpall He MeHLWIA Bif LiHW rpu
B. CepeaHin nporpail piBHUI LiHi rpu

I. iHWa BianoBidb

761. MiwaHy ctparterito Y * rpasus B Ha3nBaloTb ONTUMarnbLHO, SKLLO BOHa 3abesnedye rpasuesi B ...

a. cepefHin nporpall 6inbLUniA Big LiHW rpu

6. cepeaHin nporpal He GinbLWA Big, LiHW rpu
B. CepeaHin BurpaLy piBHUN LiHi rpn

r. iHWa BignoBiab

762. Axwo X* 1a Y* € onTumanbHumm miiaHumm ctpaterismm rpasuis A ta B B aHTaroHicTuuHIn rpi,
TO cepeqHin Burpalw rpasus A B irposin cutyauii (X*, V™) ...

a. OinbLmni Big UiHW rpn
6. OOpiBHIOE LiHi rpun

B. MEHLUMI Big, LiHWX rpu
r. iHWa BignoBiab

763. Axwo X* 1a Y* € onTumansHumm MmitiaHumm ctpaterismum rpasuis A ta B B aHTaroHicTuuHIn rpi,
TO cepeqHin nporpau rpasus B B irposiin cutyauii (X*,Y™) ...

a. He GinbLKnn Big LiHW rpn
6. He JOpPIBHIOE LiHi rpu

B. He MEHLUMN Bif, LiHU rpu
I. iHWa BianoBigb

764. FAke 3 HACTYMNHUX NOPIBHSHb € NPABUNbHUM 4115 LONYCTUMUX PO3B'SA3KIB zW) 1a 2?2 3-KpuTepinHoi
3afjadi NPUNHATTA PilLeHb, OLIIHKM SKMX 3@ BEKTOPHUM KpUTEpPiEM f, L0 MAKCUMI3YETLCA, MatoTb BUMSAA

f(x(l)) = (-2,0,3) 1a f(:c(z)) = (-1,0,4)

1) € KpalLun 3a :1:(2)
2)

.z B ceHci [NapeTo

B ceHci [NapeTto

2)

o zW 1a ! HenopiBHOBaHi B ceHci [NapeTo

a

6. zVe ripwun 3a z(
B

r. iHWa BignoBiab

765. Ake 3 HACTYNHUX NOPIBHSIHb € NPaBUNbHUM OS89 JONYCTUMMUX PO3B'SA3KIB M) 1a £ 3-kpuTepinHoi
3adadvi NPUNHATTS pilleHb, OLIHKN SIKMX 33 BEKTOPHMUM KpUTepiemM f LLIO MaKCUMI3yETbCS, MalOTb BUMSL

f(zW) = (-1,1,2) 1a f () = (-3,0,2)



1

. a:( ) € Kpaluui 3a {B(2)

2)

B ceHci Cnentepa
B ceHci Cnewnrtepa

2)

czW 1a ! HenopiBHIOBaHI B ceHci Cnentepa

a

6. zVe ripwmm 3a z(
B

r. iHWa BignoBiab

766. 3HaAATU HWXKHIO LIiHY aHTaroHiCTUYHOI rpyn ABOX rpaBLiB A ta B, Bigomoi nig Hassoto "KaMmiHb,
HOXMUI, manip" (kamiHb Namae HOXML, KOTPi po3pi3atoTb Nanip, KOTpUM obropTae KamiHb). BennunHy
BUrpaLly NPUNHATY 3a OQMHULIO.

a. —2
6. —1
B. 0
nl

767. 3HaNTV BEPXHIO LiHYy aHTaroHicTUYHoi rpu asox rpasuis A ta B, sigomoi nig Ha3soo "KaMiHb,
HOXWUi, nanip" (kamiHb NamMmae HOXWLi, KOTpi po3pi3atoTb nNanip, KOTpu o6ropTae kKamiHb). Bennunny
BUIpaLLy NPUAHSTU 33 OOUHNLIIO.

a. —1
6. 0
B. 1
r 2
768. B aHTaroHicTuuHin rpi asox rpasuis A Ta B 3 matpuueto C' = (CU)ZL BurpaLuis rpasus A
irpoBy cuTyauito (Aio, Bjo) Ha3MBalOTb CUTYaLi€l piBHOBAru (CianoBok TOYKOK rpu), SKLLO ...

a. cijg S ciojo S Cz'oj \V/Z = l,m,j = 1,n

0. cioj S ciojo S cijg Vi = 1,m,j = 1,’)’L

B. Cijo S Ciojo Z Cioj Vi = l,m,j = 1,7’L

I. iHWa BiAnoBidb
769. Lo coboto siBnsie sHadeHHss F'* = —3 ana sapgadi opo6oBo-niHiiHOro NporpamMyBaHHs
F(z1,29) = % —extr, —x1+x2<3,21>0, 29>17

a. MiHiMym

6. acMMNTOTUYHUIA MiHIMYM

B. HE € eKCTpeEMarnbHNM 3HAYEHHAM
r. iHWa BignoBiab

770. [Ons po3B'a3HOCTi MaTPUYHOI IPU B YNCTUX CTpaTEridx yMOBa iCHyBaHHS CianoBOI TOYKM (CUTyauii
piBHOBarm) € ...

a. HeobxigHoto
©. JocTaTHLOW
B. iCTOTHOO

I. iHWa BianoBiab

771. Hexan X, Y - nosinbHi MiwaHi ctparerii rpasuis A 1a By maTpuuHin rpi 3 nnaTixHo0 MaTpuueto
Cia= m}e(mxn%inM(X, Y), pB= Ir%jnm)?xM(X, Y),ne M(X,Y) = XCYT - ouikysanmii

Burpai (nporpauu) rpasus A (rpasus B). Togi ...



a a<p
6. a =0
B. > f3
r. iHWa BignoBiab
772. B 6imaTpuuHii rpi asox rpasuis A ta B 3 signosigHumu matpuusmy surpawis A = (aij);nj’zl Ta

B = (b”):njzl irpoBy cuTyaLito (Aio, Bjo) Ha3MBalTb CUTYaLielo piBHOBaru (3a Heluem), SKWwo ...

a. Gy, S Qi 4, Vi = l,m Ta bioj S biojo VJ = l,n
6. aij, < a;j, Vi=1,m Ta bioj > biojo Vi=1,n
B. Qgj, Z Ao Vi = l,m Ta bioj S biojo Vj = 1,n
r. iHWa BignoBiab
773. B 6GimaTpuuHii rpi asox rpasuis A ta B 3 signosigHumu matpuusmy surpawis A = (aij)?;’zl Ta

B = (bw):r;; irpoBa cuTyauis (AZ-O, Bjo) € cuTyadieto piBHoBaru (3a Hewem), SKwwo ...

a. enemeHTM a; j, Ta bj,j, € MaKcumManbHUMK BiANOBIAHO Y jo-CTOBMLI MaTpUL A Ta B ig-paaky

matpuui B

6. enemeHt a; j, € MakcMManbHUm y Jo-cToBnui Matpuui A, a enemeHT biojo € MiHIManbHUM B 1
-psaoky matpuui B

B. €NemMeHT a;,j, Ta bjj, € MakcumarnsHUMM BiANOBIAHO B 4o-PAAKY MaTPUL A Tay jo-cToBnui

matpuui B

r. iHWa BignoBiab

774. 3HanTu cuTyadilo pisHoBaru (3a Hewwem) y 6imatpuuHin rpi asox rpasuis A Ta B 3 BianosigHuMu
MaTpuuaMKM BUrpaLLis

3 -1 2 0 1 -2 7 5

A=|-2 4 5 3|mnaB=|4 0 4 -1

0 6 1 4 3 2 1 O
a. (AQ,B3)
6. (A1, Bs)
B. (A3,B2)

bl

iHWa BignoBigb

775. 3HanTu cuTyauito pisHoBaru (3a Hewem) y 6imatpuynii rpi Asox rpasuis A ta B 3 signosigHumm
MaTpuuaMKM BUrpaLLiBs

4 0 -1 2 5 4
-2 3 5 -1 3 2
A=11 4 o|™B=|6 2 o
2 5 6 5 0 -1
a. (AQ,B2)
6. (As, B1)
B. (A4,Bg)
r. iHWa BianoBigb

776. 3HanTu cuTyauio pisHoBaru (3a Hewem) y 6imatpuuHin rpi asox rpasuis A Ta B 3 BianosigHumu
MaTpuusaMmM BUrpaLlis



4 -2 6 0 3 5 2 3
5 2 1 -1 1 0 1 -1
A=1lo 3 5 2|™B= 0 2 3 4
1 4 0 1 2 4 6 1
a. XOAOHOI cuTyalii piBHOBaru
6. eauHa cutyauis pisHosaru (As, By)
B. ABi cutyauii pisHosaru (A, By) ta (As, By)
r. iHwWa Bignosiab
777. B GimaTpuuHin rpi asox rpasuis A ta B 3 BignosigHumun matpuuamm surpawis A = (aij):.r;’il Ta

mmn .
B = (b;;). . irposy cutyauio (A; , B; ) HasusaoTb onTumanbHot (3a MapeTo), KO ...
J /1,7‘7:]_ 07 Jo

a. 3yMOB a;j, < a;j Ta b;,;, < b;; Ans pesikoro Habopy iHaekcis (2, j) Bunnueae A; = A;; Ta

Bj = Bj,
6. 3yMOB a;yj, > ai; Ta b j, > b;; ans pesikoro Habopy iHaekcis (2, j) Bunnusae A; = A;, Ta
Bj = Bj,
B. 3 YMOB @;,j, < a;; Ta b;,j, > b;; ans pesikoro HaGopy iHaekcis (4, j) Bunnmeae A; = A;, Ta
B; = Bj,

r. iHWa BignoBiab

778. Lo 3 HACTYNHOro BU3HaYae cuTyalLlilo piBHoBaru (3a Hewwem) y 6imatpuuHin rpi osox rpasuis A Ta
B?

a. y Ui irpoBin cutyadii >xoaeH 3 rpaBLiB, 4041 CAMOTYXKKN, HE MOXe 36inNbLUNTN CBOrO BNAacHOro
BurpaLly

6. y uin irpoBin cutyauii obuasa rpasLi HaBiTb CMIMBHUMW 3YCUNNAMN HE MOXYTb 30iNbLINTH
BUrpaLl OgHOro 3 HUX, He 3MEHLUUBLLW NPU LbOMY BUrpaLl iHLWOro

B. Y Uin irpoBin cuTyauii obuaga rpasLi, 4ilo4n CNifbHO, HE MOXYTb 36iNbLUMTY BUrpaLl KOXXHOro
(HaBiTb HecTporo)

r. iHWa BianoBiab

779. Lo 3 HacTynHOro BU3Ha4yae ontTumarnbsHy irpoBy cuTyauito (3a MNapeTo) y GimaTpuyHin rpi 4BOX
rpasuis A ta B?

a. Y Ui irpoBin cutyauii >xogeH 3 rpaBLiB, 4041 CAMOTYXKKN, HE MOXe 30iNbLUUTN CBOrO BNAacHOro
BUrpaLly

6. y uin irpoBin cutyauii obuasa rpasui, 4it04N CMINBHO, HE MOXYTb 36iNbLUNMTI BUrpaLl KOXXHOMO
(HaBiTb HecTporo)

B. Y Ui irpoBin cuTyauii 0yaob-xToO 3 rpaBUiB, 404N CaMOTYXKM, MOXe 30iNbLUNTY CBi BNACHWIA
BUrpa

r. iHWa BianoBigb

780. KoTpwuii 3 HACTYNHNX BEKTOPIB € 8UPOOXKEHUM OMOPHUM NIaHOM 3aadi NiHINHOro NporpamyBaHHS

L(z) =1+ 2y > max, 1 + 222+ 23 =6, 21+ z2 + 24 =6, 2; > 0 (j = 1,4)?

a. z = (0,3,0,3)
6. * = (3, 0,3, 0)
B. z = (2,2,0,0)
r. iHWa BignoBiab



781. KoTpuin 3 HACTYMHNUX rEOMETPUYHUX 06'EKTIB € 2-BUMIPHUM CUMMNEKCOM? [k-BUMIpHUM
CVMMNIIEKCOM Ha3nBatoTb onykny 060mnoHKy k + 1 adiHHO-He3anexXHUX TOUOK g, L1, ..., Tx (KOAHa 3
TOYOK He € adhiHHO koMOiHauieto pelwTr abo, iHWKUMK CnoBamm, CUCTEMA BEKTOPIB T; — Lg (z = 1,7)
NiHiNHO-He3anexHa)].

a. To4ka

6. Bigpi3ok
B. TPUKYTHMK
r. TeTpaeap

782. KoTpuin 3 HACTYMHUX reOMETPUYHUX 06'EKTIB € 3-BUMIpHUM CUMMNEKcom? [k-BUMIpHUM
CUMMIEKCOM Ha3nBalTb OMnyKny 06omnoHKy k + 1 agiHHO-HEe3anexHMx TOHOK Tq, L1, ..., Lk (KogHa 3
TOYOK He € adhiHHOK KOMBiHaujielo pelTy abo, iHWMMK croBamMu, cUCTEMa BEKTOPIB T; — I (z = 1,—k)
NiHINHO-He3anexHa)].

a. Touka
6. Bigpi3ok
B. TPUKYTHUK
r. TeTpaeap

783. KoTpuin 3 HACTYMHUX reOMETPUYHUX 06'EKTIB HE € CUMMINEKCOM? [K-BUMIPHUM CUMMMEKCOM
Ha3WBaKTb onyky 060moHKy k + 1 adiHHO-HE3aNeXHUX TOYOK Lo, X1, ..., L} (KOAHA 3 TOUOK HEe €
adiHHO koMOiHaujieto peLlwTh abo, iHWKMK CrnoBamKn, CUCTEMA BEKTOPIB T; — &g (z = I,—k) NiHINHO-
He3anexHa)).

a. Touyka
6. Bigpi3ok
B. TPUKYTHUK
r. iHWa BignoBiab

784. BkaxiTb KpUTEpin ONTUManNbHOCTI ONMOPHOro NiiaHy 3agavi NiHIMHOro NporpaMyBaHHS

;’L:_mﬂ
0 (j = l,n)

L(z1y .y @) = Y5 ¢jzj — max, z; +

j QT = bi, bz > 0 (Z = 1,m), ZT; >

m [
3a yMoBM, Lo cumnnekc-pisHnLi A; = Y ¢;ai; — ¢j (7 = 1,n).
i=1
6. HAJ'O <0 A a, <0 (’L = l,m)
B. HAJ'O <0 A Elaiojo >0
r. iHWa BignoBiab

785. BkaxiTb KpuTepii HEOOMEXKEHOCTI LiNbOBOI (OYHKLUIT 3HM3Y HA MHOXMHI NNaHiB 3agadi NiHinHOro
nporpamyBaHHs

L(z1, ..y ) = Y55 ¢z — max, z; + Z?:_mﬂ a;;jxj =b;, b; >0 (i=1,m), x; >
0(=1,n)
m [
3a ymoBM, Wo cumnnekc-pistnli A; = > ¢;aq; — ¢j (7 = 1,n).
i—1
2 A;20(j =T,n)
6. HAJ'O <0 A Qij, <0 (’L = 1,m)




B. E|Aj0 <0 A Elaiojo >0
r. iHWa BignoBiab

786. 3a sikuM NpaBunoM BUGUPAIOTLCS KIOYOBI J-CTOBMELb Ta -pPSA0K CUMMNEKC-Tabnuui Ana 3agadvi

NiHINHOro NporpamyBaHHs

n n
L(zi,...,xp) = Y, cjzj > max, ¢; + >, a;xj=0b,b>0(E=1,m), z; >0(j =
j=1 j=m—+1
1,n)

m
3a yMOBM, Lo cumnnekc-pistnui Aj; = > cia;; — ¢ (j = 1,n)7
i=1

a. jo = arg min Aj, iy = arg min b
j:Aj<0 i:aijo >0 Qijgy

6. jo = arg max Aj, i) = arg min b
3:8;>0 i:a45, <0 %o
B. jo = arg max Aj, iy = arg max ai
]ZA]'<0 110, >0 “uo

r. iHWa BianoBiab

787. SAxwo Bektopu £* Ta y* € NnaHamun NpsiMol i ABOICTOT 3a4ay NiHINHOIO NporpaMyBaHHs, AN SKUX B
OCHOBHiIil HepiBHOCTI ABoicTocTi focsiraeTbes pisHicts L(z*) = L(y*), ToBoHmM € ...

a. ONOPHUMM NriaHamu BiANOBIAHNX 3agay

0. HEBUPOMAXKEHNMU ONOPHUMU NNaHaMK BiAMOBIAHMX 3adau
B. ONTUManbHUMM NaHaMu BigMNOBiAHMX 3aaad

r. iHWa BianoBiab

788. Hexail ocHOBHa 3afja4a NiHiMHOro NporpamyBaHHa Mae onTUMarnbHWiA nnaH ™ i Hexan A, =
(aj,, Gjy, -, Gj, ) - GasUcHa MaTpuLs i cUCTEMU OBMEXEHDb, a ¢ = (Cjy, Cjy, -+, Cj, ) - BEKTOP
KoediuieHTiB Npn 6a3ncHMX 3MiHHKX. Toai onTMMarnbHWIA NNaH ABOICTOI A0 Hel 3agadi obunMcnoeTbes 3a
opmMynoto ...

a. y* = chgl
6. y* = A4, 'c]
B. y* = CbAb

r. iHWa BignoBiab

789. AKoto 3 HACTyMHMX BracTUBOCTEN Bonogie 36anaHcoBaHa TPAHCMOPTHA 3afava 3a KpuTepieM
BapPTOCTIi 3 171 MYHKTaMM NocTayaHHs Ta 71 NyHKTaMK CMOXMBAHHA?

a. paHr maTpuui obmexeHb 3agadi JOPIiBHIOE M + N

6. sikwo 3anacu ToBapy a; (¢ = 1,m) i notpe6u B ToBapi b; (j = 1,n) uini uicna, To BCi
OMOPHi NiaHn i WoHAaNMeHLIe OguH ONTUMarbHUI NaH 3agadvi € Lino4YncroBnmMm

B. 3aJaya MOXe He MaTu oNTUMarbHOro NraHy

I. iHWa BianoBiab

790. BkaxiTb TMN TpaHCNOPTHOI 3agadyi 3a KpUTepieM BapTOCTi 3 BEKTOPOM MOCTa4YaHHA a =
(45,75, 35,45), sextopom cnoxmsanHs b = (30, 40, 30, 70) i fesikolo MATPULLEID TPAHCTIOPTHNX
sutpar C.

a. HesbanaHcoBaHa
6. 3b6anaHcoBaHa HEBMPOMKEHA



B. 30anaHcoBaHa BUpOOKEHa
I. iHWa BianoBiab

40 0 0 O
791. BkaxiTb, wo cobow sense matpuua X = | 0 0 30 30 | ana tpaHcnopTHoi 3agavi 3a
0 35 15 0

KpUTepieM BapTocTi 3 BekTopoMm noctavanHs a = (40, 60, 50), BekTopom croxwveanHs b =
(40, 35,45, 30) i pesikoro MaTpuueto TpaHcnopTHUX Butpatr C'?

a. nnaH, ane He ONopPHUN

6. HEeBUPOMXKEHWUN ONOPHMWIA NNaH
B. BMPOOKEHMI ONOPHWUIA NnaH

r. iHWa BignoBiab

10 0 0 30
792. BkaxiTb, wo coboto sense matpuua X = [ 30 0 O O | ana tpaHcnopTHoi 3aaavi 3a
0 5 45 O

KpUTepieM BapTocTi 3 BekTopoM noctadanHs a = (40, 60, 50), BekTopom croxwueanHs b =
(40, 35,45, 30) i pesikoro maTpuueto TpaHcnopTHux Butpat C'?

a. nnaH, ane He ONOPHUN

6. HEBUPOMKEHUIN OMOPHUIA NIaH
B. BUPOKEHU ONOPHUN MnaH

I. iHWa BianoBiab

793. BubepiTb HaNOBHILLY BigNoBidb: YAM € BEKTOp & = (O, —5,0, 7) Ang 3agadi niHinHoro
nporpamyBaHHs

L(z) = x1 +4x3 — max, 21 — @2+ 23 =5, —x1 + 223+ 24 =7, x; > 0,5=1,47
a. Mamxke gonycTumMuii 6asncHUIA po3B'a30K
©. ncespgonnaH
B. MnaH

I. OMOPHUN NNaH

794. CkKinbku cTauioHapHMX TOMOK Mae LinboBa yHKLUiS ekcTpeMarnbHoI 3agadvi

f(z,y) = 2® +3° — 3zy — extr, (z,y) € R??
a. 1
6. 2
B. 3
g

iHLWa BianoBiab

795. Aka 3 HaCTyNHMX TOYOK HEe € CTaLiOHapHO AN LiNbOoBOT PYHKLIT eKcTpeMarnbHol 3agadi
f(z,y) = 2* + y° — 3zy — extr, (z,y) € R?*?

a. (0,0)

6. (1,1)

B. (—1,1)

r. iHWa BianoBiab

796. Yu e craujioHapHa Touka (0, 0) ekcTpemansHoi sagaui f(z,y) = z° + v* — 3zy —
extr, (x, y) € R? toukoto ekcTpemymy?



a. He € TOYKOK eKCTpeMyMy
6. TouKka NoKanbHOro MakCUMyMy
B. TOYKa NIOKanbHOro MiHiMymy

I. iHWa BianoBiab

797. Yu e crauioHapHa Touka (1, 1) ekctpemansHoi sagaui f(z,y) = z° + y® — 3zy —
extr, (x,y) € R? toukolo excTpemymy?

a. He € TOYKOK eKCTpeMyMmy
6. TOYKa NOKanNbLHOro MakCUMyMmy
B. TOYKa flOKanbHOro MiHiMymy

r. iHWa BianoBiab

798. CKinbku KpUTUYHUX TOYOK Mae LinboBa (PyHKLiS ekcTpemMarnbHOoi 3agadi f(x, y) =xy + % +
%—>extr, x>0, y>07?

a. 1
6. 2
B. 3
r.

iHLWa BianoBiab

799. fAka 3 HaCTyNHMX TOYOK € CTaUiOHAPHO ANA UinboBOT (PYHKLIT eKCTpemarbHOT 3aaadi f(x, y) =
50

a:y—l—;+%—>extr, z>0,y>0
a. (2,2)
6. (5,2)
B. (2,5)
r. iHwWa Bignosiab

800. Yu € crauioHapHa Touka (5, 2) ekctpemansHoi sagadi f(z,y) = zy + % + % — extr, © >

0, y > 0 Toukoto ekcTpemymy?

a. He € TOYKOK EKCTpeMyMY

6. TOYKa NoKanbLHOro MakCUMymy
B. TOYKa NoKanbHOro MiHiMymy

r. iHWa BianoBigb

801. BkaxiTb chopmy 3anmcy 3agadi NiHinHOro nporpamyBaHHSA

L(z1,z2,23) = 221 — 3x2 + 43 — min, o1 —z2 + 23 =4, 421 + 322 — 223 =1, x; >
0, 7€ {1,2,3}.
a. cTaHgapTHa
6. OCHOBHa
B. KaHOHiYHa
I. iHWa BianoBiab

802. Hexan X = {xl, T2, xg} - TPUTOYKOBA MHOXMHA Ha NNOLLMHI. KoTpa 3 HacTynHUX TOYOK He €
OMyKMO KOMBiHALIE TOYOK L1, Lo, L37?

_ 1 1 1
a. r = §w1 + ?’BQ + §x3
5T1 + 32 + 53

_ 1 2 1
B. x—ixl—l—gzz—gmg

o
8
I



r. iHWa BignoBiab

803. 3akiHuiTb hopmyntoBaHHA OAHIET 3 BNAacTMBOCTEN 3a4ad MiHINHOIo NporpaMyBaHHS: SKLLO LinboBa
yHKLUIA 3agadi NiHIMHOrO NporpamMmyBaHHs HabyBae ONTUMAanbHOrO 3HaAYeHHS BinbLU HiX B OAHIN BEPLUUHI
I MHOrOrpaHHuKa po3B's3kiB, TO BOHa HabyBa€e LbOro X 3HavyeHHs Y Oyab-sKiv Touui, Wo € ...

a. niHinHo KoMBiHaUIE UMX BEPLUUH
6. onyknot koMbGiHaujie unx BEPLUMH
B. OMyKJI0t0 OOONOHKOK LiMX BEPLUMNH
r. iHWa BignoBiab

804. lNMobyaysatn mateMaTuyHy Mogesb ONTMMI3auiiHOI 3agadi: agMiHicTpauia Bigno4YMHKOBOro
KoMnrekcy 3akynuna L meTpis NoroHHWx marepiany Afisi Oropoxi; NOTPIGHO OropoaAnTM NMPSIMOKYTHY
AOiNsTHKY MakcuManbHOT NoLLi 3 BUXo40M 4O MOpSI.

a. S(z) = (L — 2z)x — max , e T - W1pMHa AiNaHKM
0<z<L/2
6. S(z) = (2L — )z — max, fe - WnpUHA GinNsHKK
0<z<L
B. S(z) = (L — ) — max, fie & - ROBXMHA AiNsIHKN
0<z<L

r. iHwWa Bignosiab

805. lNMobyaysatn matemMaTnyHy MOAESb ONTMUMI3auiHOI 3a4aui: i3 MPAMOKYTHOIO KApTOHHOTO nncTa
po3mipy 16 am Ha 10 gm BMpi3aTK NO KyTax OAHAKOBI KBaapaTu Tak, LWob nicns 3rMHaHHs KpaiB oTpumaTtu
BiOKPUTY 3BEPXY KOPODOKY MakcumasibHOT MiCTKOCTI.

a. V(z) = (16 — 22)(10 — 2z)x — Jnax, fe - CTOpoHa BUPIIAHOTO KBaAPaTa
<a<
6. V(z) = (16 — 22)(10 — 2z)x — Jnax, fe T - CTOpoHa BUPIIAHOIO KBaApaTa
ST
B. V(z) = (8—2)(6 —z)z — Inax, Ae & - CTOpOHa BAPI3aHOTO KBappaTa
<w<

r. iHWa BignoBiab

806. MNobyayBaTn MaTtemaTMyHy MOAENb ONTUMI3aLAHOT 3a4adi: po3ginuTi Yicno 8 Ha OBi YacTUHM Tak,
Wwob fobyToK iX 4OBYTKY Ha iX pi3HuMLI0 ByB MakCUManbHUM.

a. D(z) =z(8 —z)(8 — 2z) — Jnax, pe z - MeHwWa YacTuxa wmcna 8
ST
6. D(z) =z(8 —z)(4—z) — Inax, Ae & - MeHWa JacTuxa wucna 8
ST
B. D(z) =z(8 —z)(8 — 2z) — Jnax, pe z - Ginbwa vactva wicna 8
ST

r. iHWa BianoBiab
807. CKirbKu KpUTUYHUX TOYOK Ma€ LiNnboBa dyHKLis ekcTpemanbHoi sagadi\ f(z,y) =1 —
z2 + y? — extr, (z,y) € R?*?
a. 1
6. 2
B. 3
r. iHWa BianoBigb
808. Aka 3 HaCTyNHMX TOYOK € CTaLiOHAPHO AN LinboBOl OYHKLiT eKCcTpemarnbHol 3agadil
f(z,y) =1 — /22 +y? — extr, (z,y) € R??
a. (0,0)



6. (0,1)
B. (1,0)

r. iHWa BignoBiab

809. Yu e kputnunHa Touka (0, 0) ekctpemansHoi sagaui\ f(z,y) = 1 — /22 +y? —
extr, (z,y) € R2? Toukoto ekcTpemymy?

a. He € TOYKOK eKCTpeMyMmy

6. TOYKa NoKanbLHOro MakCUMymy
B. TOYKa NOKanbHOro MiHiMymy

r. iHWa BianoBiab

810. 3HanaiTb onTuManbHe 3HaYeHHS LinboBOiI (OYHKLIT 3a4adi Ha YMOBHUIA ekcTpeMym/ f(ac, y) =
2z —y — min, (z —1)2 +4? = 0.

a. —2

6. 0

B. 2

r. iHWa BignoBiab

811. 3HangiTb onTMMarnbHe 3Ha4YeHHS LinboBoi hyHKLUIT 3aga4i Ha YMOBHUA eKCTPeEMyM\ f(ar:, y) =
2z —y — max, z2 + (y — 2)? = 0.

a. —2
6. 0
B. 2
r.

iHLWa BiANoOBIAb

812. Ake 3 HaCTynHWMX CNiBBIAHOLLEHb MK OMOPHUM i ONTUManbHUM NaHamu 3agadi niHinHoro
nporpamyBaHHs € NPaBUNbHUM?

a. KOXXEH OMOPHWI MfaH € ONTUMAaribHUM, ane He HaBnaku
6. KOXEeH onTMManbHWUi MNaH € ONOPHMM, ane He HaBnaku
B. LLOHANMEHLLE OANH 3 ONTUMASIbHUX MaHIB € ONOPHUM
r. iHwWa Bignosiab

813. CkKinbku cTauioHapHUX TOYOK Mae€ LinboBa (OyHKLiS ekcTpemMansHOoI 3agadil f(a:, y) = 2z +
yt — x? — 2y? — extr, (z,y) € R??

© o W

a.
0.
B.
r. iHWa BignoBiab

814. (C++) BraxiTb nomunky y supasi if (al=5); x=8; else x=12;

a. nicns yMOBW HE CTaBUTbLCA Kparka 3 KOMOK

6. nopieHioBaTK a Ta 5 Tpeba 3a gonomMoroo oneparopa <>, a He !=
B. nepep x=7 Tpeba gonucartu cnoeo then

r. nicna x=7 Tpeba 3abpatu Kpanky 3 KOMOH

815. (C++) Axkmm Oyne pesynbTaT BUKOHAHHS onepatopa if (2!=5) cout << "YES" else cout << "NOT"

a. BmBegeTbcs cnoso YES



816.

817.

818.

819.

820.

821.

822.

823.

0. BmBepetbes cnoso NOT
B. KOMMINATOP BUAACTb NOMUIKY B YMOBI
I. orepaTop He BUKOHAETLCS XXOAHOro pasy

(C++) Axe kntovoBe croBo 3agae onepatop b6aratoBapiaHTHOro Bubopy?

a. switch
0. if

B. case
r. choose

(C++) B sxomy 3 umkniB To4Ho BigdyaeTtbcsa xova 6 ogHa itepauia?

. do {x++;} while (x<10);

while (x<10) {x++;}

. for (x=0;x<10;x++) {cout >> x;}
if (x<10) {x++:} {x-;}

B () IV

(C++) BkaxiTb HenpaBunbHe BUKOPUCTaHHA Lnkny for:

a. for (a=0,a<10,a++){ ...}

6. for (i=0;i<10;i=i+0.01) { ... }
B. for (;i<10;i++) { ... }

r. for (i=0,j=2;i<10;i++,j-) { ... }

(C++) BkaxiTb HECKIHYEHHWI LK.

a. while (1) { cout << "Hello!" }
6. while (1) { cout << "Hello!" }
B. do { cout <<"Hello!" } while (12<3);
r. { cout << "Hello!" } while (!1)

(C++) Axum Byge pesynbrat BUKoHaHHs umkny for (i=0;i<2;) { cout <<i; }

a. Oyae HeckiHYeHHO BMBOAMTUCA Ymcno 0

6. Byay HeckiHYeHHO BuBoamTMcA yncna 0 Ta 1
B. BMBEOETbCS Tinbku Yncno 0

I. UMK HE BUKOHAETBLCA XKOOHOro pasy

(C++) Axum Byge pesynbrat BUKoHaHHs umkny for (i=0;i<2;i++) { cout <<i; }

a. BuBeayTbcd Yucna 0 ta 1

6. Oyay HeckiHYeHHO BuBoamTMcA yncna 0 Ta 1
B. Oyge HeckiHyeHHO BnBoanTucs Yncno 0

I. LMK HEe BUKOHAETbLCSH XKOOQHOTo pa3sy

(C++) Axum Byge pesynbrat BUKoHaHHs umkny for (i=3;;i++) { cout <<i; }

a. OyayTb HECKIHYEHHO BMBOOMTUCS HaTypasbHi yncna
6. Oyne HeckiH4eHHO BMBOAUTUCS YnCKO 1

B. BMBEAETbLCS Tiflbkn pa3 yncno 1
I. LMK HEe BUKOHAETbLCSH XXOOQHOro pa3sy

(C++) Axum Byge pesynbrat BUKoHaHHs umkny for (i=0;i>2;i++) { cout <<i; }

a. UMK HE BUKOHAETbCA XKOOHOIo pasy



6. Oyay HeckiHYeHHO BuBoamTMCA Yncna 0 Ta 1
B. Oyge HeckiHyeHHO BnBoamTucs Yncno 0
I. BUBeOeTbcs Tinbku yucro 0

824. (C++) Axknin enemeHT He € HeODOXiAHMM ANs KOPEKTHOI pOBOTU OOBINBHOMO LMKY?

a. BUBIg pesynbTartiB iTepadii Ha ekpaH
0. iHiyianisauis napametpa unkny

B. 3MiHa napameTtpa unKniy
I. YMOBa 3aBepLUEHHS LUKy

825. (C++) Uukn while (ymosa) {onepaTopn} BUKOHYETLCS, NOKK

a. yMoBa iCTUHHa

6. ymoBa xnbHa

B. LMKIT NPOMMUCaHUA HEKOPEKTHO

I. € XO4 OA4MH onepaTtop B Tifi LUKy

826. (C++) Lo BukoHye komaHaa break ?

a. Buxig 3 6rnoky (uukny Y nepebopy) Ha HacTynHy nicnsa 6roky KomaHgy
6. Buxig 3 nporpamu

B. Mepexig Ha HacTynHy iTepauito uukny

I. 3yMWHKY nporpamu Ha 1 MinicekyHay

827. (C++) Lo BukoHye komaHaa continue ?

a. nepexig Ha HaCTynHy iTepauito LMKy

6. NpPoOoBXEHHSI BUKOHAHHS QOYHKLji

B. MPOOOBXEHHS BUKOHAHHSA nporpamu nicnsa oneparopa break

r. BuXig 3 6Gnoky (umkny 4n nepedopy) Ha HaACTyMHy nicnst 6rnoky komaHay

828. (C++) Axkum Byge pesynbrat BUKOHaHHS umkny while (2) cout << " HELLO "

a. Oyne HeckiHYeHHO BMBOAMTUCA B psgok cnoso HELLO
6. oguH pas BuBegeTbes cnoso HELLO
B. ABiYi BuBegetbcs cnoso HELLO

I. LMK He BUKOHAETbLCS XKoAHoro pasy, 60 HekopekTHa ymoBa

829. (C++) Axknm Byge pesynbrat BukoHaHHs umkny while (1) { cout << " HELLO "}

a. UMK HEe BUKOHAETBLCS XXOOHOro pasy

6. oguH pas BuBegeTbes cnoso HELLO

B. HEKOpEKTHa YMOBa, NporpamMa He CKOMMINIETbCS

r. 6yae HeckiHYeHHO BnBogmMTUcs B paaok cnoso HELLO

830. (C++) Axum Byne pesynerat BUKoHaHHs umkny while (2) { cout << " HELLO "}

a. Oyae HeckiHYeHHO BMBOAMTUCA B cTOBMYMK cnoso HELLO
6. oguH pas BuBegeTbes cnoso HELLO
B. ABiYi BuBegetbcs cnoso HELLO

I. NporpamMa CKOMIMETLCS, arne He BUKOHAETLCS

831. (C++) Ckinbkn makcumarnbHO enemMeHTiB MOXe MICTUTM MacuBs, oronowennn gk int a[100];

a. 100



0. 99
B. 101
I. AOBINbHY KifIbKICTb €NeMEHTIB

832. (C++) BraxiTb npaBunbHe 3BEPHEHHS 40 neporo enemeHTy macumsy int a[100];

a. a[0]
6. al[i]
B. int a[0]
r. a(0)

833. (C++) BkaxiTb BipHO oronowweHui macus 20 AiNCHUX Ymcen.

a. double B[20];
6. int B[21];
B. double B[21];
r. char B[21];

834. (C++) Lo BuKoHye BKasaHu bparMeHT nporpamm?
for (int i=0;i<10;i++)

{cout<<"Entera["<<i<<"]:"

cin >> A[i];

}

a. BBeaeHHs 10 enemeHTiB Macuey A

6. BuBegeHHsa 10 enemeHTiB Macuey A

B. BBegeHHs 10 enemeHTiB Macusy A Ta Ix HOMepiB
I. BMBeAEHHs1 9 enemMeHTiB MacuBy A Ta ix HoOmepiB

835. (C++) Lo BukoHye pagok cout << A[10];

a. BMBOAWTb Ha eKpaH OaNHaAUATUA enemMeHT Mmacuey A
0. BMBOAWTbL Ha eKpaH AecATb eNeMeHTIB Macusy A
B. BMBOAWTb Ha eKpaH AeCATU eneMeHT macusy A
I. BUBOAWUTb HA eKpaH AEB'ATb eNeMeHTIB macuBy A

836. (C++) Lo BukoHye pagok cin >> A[5];

a. OdiKye BBEJEHHS LLOCTOro enemMeHTa macusy A
0. ouiKye BBeAEHHs N'ATOro enemeHTa macusy A
B. OYiKy€ BBEOEHHS LLICTbOX ernleMeHTiB macuey A
I. OdiKye BBEAEHHS M'ATbOX efleMeHTIB MacmBy A

837. (C++) BnopsigkoBaHa CyKynHIiCTb OOHOTUMHMX EMEMEHTIB - Lie...

a. macuB
0. noTik

B. CTPYyKTypa
r. Knac

838. (C++) BraxiTb BipHE 3a4aHHsA OEeCATOro efemMmeHTa MacuBy Linux Yicen numbers

a. numbers[9]=9;
6. numbers[10]=9;
B. numbers[10]=9.3;



839.

840.

841.

842.

843.

844.

845.

846.

r. int numbers[9]=9;

(C++) Axunin pgianasoH yncen 3agae dopmyna rand()%(6)-10 ?

a. [-10; -5]
6. [5; 10]
B. [-5; 5]
r. [-6; 4]

(C++) Axuin gianasoH yncen 3agae popmyna rand()%10 ?

a. [0; 9]
6. [0; 10]
B. [-10; 10]
r. [-5; 5]

(C++) Wo BukoHye pagok for(int i=0; i<=10; i++) cout << A[i] << endlI;

a. BuBoaAMTb 11 enemeHTiB MacuBy A B CTOBMNYMK
6. BuBoguTb 10 enemeHTiB MacmBy A B CTOBMYMK
B. BMBOAWUTb 11 enemeHTiB Macusy A B psifoOYOK
I. HEKOPEKTHE BMKOPUCTaHSA onepaTtopa cout

(C++) Lo BukoHye pspok for(int i=0; i<10; i++) cout << ag[i] << ™" "

a. BuBoauTb 10 enemeHTiB MacuBy A B pago4voK

6. BuBoguTb 10 enemeHTiB MacmBy A B CTOBMYMK
B. BMBOAWUTb 11 enemeHTiB Macusy A B psifoOYOK

r. BuBoanTb 10-nn enemeHT macuy A

(C++) BkaxiTb BipHY yMOBY NepeBipKX, YN OeCAaTun enemMeHT macuBy M He OOpiBHIOE OaNHWML.

a. M[9] = 1
6. M[10] != 1
B. M[10] <> 1
r M[9] <> 1

(C++) BkaxiTb BipHO oronowiueHui macus 5x10 gincHux yncen.

a. double b[5][10];
6. double b[5,10];
B. double b[4][9];

r. double b(5)(10);

(C++) BkaxiTb BipHE 3BepHeHHs 4o enemeHTa gsosumipHoro 10x20 macmey M gincHux yucen.

a. M[9][9];

6. M[9,9];

8. double M[9][9];
r. M(10)(9);

(C++) Ana oronoweHHa ctatnyHoro macusy double A[N], HeobxigHo, Wwo6...

a. N byno 3agaHo siK KOHCTaHTa
6. 3HauveHHsa N Byno BBegeHo (Hanp., 3 knasiatypu) 40 MOMEHTY OrOSOLLEHHS
B. N 6yno oronoLeHo sk 3MiHHa Winoro Tuny



r. N 6yno 3agaHo sik rmobanbHa 3MiHHa

847. (C++) BkaxiTb BipHO BU3HA4Y€HY KOHCTaHTY 3MiHHY A4S KiNbKOCTi enemeHTiB macusy 3 10 gincHux
yucen.
a. constint N=10;
6. const N=10;
B. constint N=11;
r. double N=9;
848. (C++) Akmn i3 BkasaHMxX enemMeHTIB CTOITb Ha FOMOBHIN AiaroHarni ABOBMMIPHOro macusy A po3mipy
10x10.
a. A[1[1]
6. A[10][10]
B. A[10][1]
r. A[1][10]
849. (C++) Lo BukoHae pagok nporpamu for(i=0;i<10;i++) cout << A[i][2] << endI; ?
a. po3gpykye TPEeTi cToBneub macmey A
6. po3gpykye Apyrun ctoBneub Macuey A
B. pO34pYKye TPETin paaok macusy A
I. pPO3ApyKye Apyrun psaok A
850. (C++) Lo BukoHae pagok nporpamu for(i=0;i<10;i++) cout << A[2][i] << endI; ?
a. po3gpykye TPeTi psagok macmey A
6. po3gpykye Apyrun ctoBneub Macuey A
B. PO3APYKYE TPETin cToBneLb macmey A
I. pPO3ApyKye Apyrun psaok A
851. (C++) 3miHHI, oronowleHi B Tini pyHKLUiT, HA3MBalOTb...
a. nokanbHUMM
6. rmoGanbH1MK
B. NosadyHKLUioHanbHUMU
I. cTaTUYHUMU
852. (C++) 3miHHI, oronowleHi Ha noyaTKy Nnpopamu neped yHkuUielo main() HasmeatoThb...
a. rmobanbH1MuK
6. nokanbHUMMK
B. NosadyHKLUioHanbHUMU
I. TUM4YacoBUMMU
853. (C++) Aki amiHHi BigoMi BCiM (pyHKLiAM nporpammn?
a. rmobanbHi
6. nokanbHi
B. No3adyHKLUiOHamnbHi
I. BU3HA4eHi
854. (C++) BraxiTb HEBIpHO OronoLieHy (OyHKLit0?

a. float seredne(int a=10, int c);



6. float seredne(int, int);
B. void seredne(int a, int b);
r. float seredne(int a; int b=10);

855. (C++) Ckinbkn napameTpiB Ma€e pyHKLUis, 3ageknaposaHa sk float seredne(int, int); ?

a. 2
6. 1
B. 0
I. HEBM3HA4YEHO

856. (C++) Ckinbkv napameTpis Mae yHKLUisA, 3aaeknaposaHa sk void seredne(); ?

a. 0

6. 1

B. 3aneXxuTb Bi TOYKU BUKIUKY PYHKLT
I. 3anexuTb Big Oonucy yHKUil

857. (C++) BraxiTb BipHO 3annucaHumn pagok nporpamMu, siKLO B Nporpami BU3HavyeHa yHKLis,
3ageknapoBaHa sk float seredne(int a, int b); ?

. f=seredne(5,6);

cin >> seredne(56);
seredne(5,6);

YCi pAOKu BipHi

07m oo

858. (C++) BkaxiTb BipHO 3anucaHui psagok nporpamMu, SKLWO B NporpamMi BU3HayeHa hyHKLiS,
3ageknapoBaHa 4k void seredne(int a, int b); ?

a. seredne(5,6);

6. cout << seredne(5,6);
B. f=seredne(5,6);

I. YCi pagKu BipHi

859. (C++) Konun 3agatotbesa hakTuyHi napameTpu pyHKUIT?

a. B TouLi il BUKMUKY

6. npw geknapau,ii dyHKLiT

B. MNPV BU3HAYEHHI OYyHKLi

I. 3anexuTb Big TMNy pesynbraty yHKuii

860. (C++) Aka 3 nogaHmx pyHKUin € 6e3TUNHOo?

a. void f (int x);
6. intf();

B. int f(int x);
r. char f(int)

861. (C++) Axwo Tino dyHKLii He MICTUTb cnosa return, TO AKOro TNy U OYHKLIA?
a. void
0. char
B. int

I. 3anexuTb Bif 3HA4YEHHS, siKe NoBepTae Usa pyHKLUisA



862.

863.

864.

865.

866.

867.

868.

(C++) Axa 3 BkasaHux OyHKLiN Npautoe 3 KoMigmn akTUYHUX napameTpiB?

a. void f (int x, double y);
6. void f (int &x, double &y);
B. int f (int *x, double *y);
I. yCi nepeniyeHi QyHKuji

(C++) [na akoi 3 BkazaHMX pyHKLUiN Nnepegada napameTpiB BiabyBaeTbCAa 3a agpecon?

a. void f (int &x, double &y);

6. void f (int x, double y);

B. int f (int x=20, double y=10);

I. Ang ycix nepeniyeHnx yHKUin

(C++) Aka 3 BkaszaHUX QyHKLiIN MOXE 3MIHUTK 3HAYEHHA PaKTUYHUX NapamMeTpiB?

a. void f (int * x, double * y);

6. void f (int x, double y);

B. int f (int x=20, double y=10);

r. Oyab-sika 3 nepenivyeHnx QyHKuii

(C++) BkaxiTb BipHO OronoLlueHui BKasiBHUK X HA CUMBOSIbHWI TUN.

a. char *x;
0. char x;
B. char x*;
r. *charx;

(C++) BkaxiTb BipHY onepadito po3iMeEHYBaHHA BKa3iBHMKA Ha Linvni Tyn.
a. *p=1;
6. p=1;
B. p*=1;
r. p=*1;
(C++) Hexan p — BkasiBHMK Ha LinoyncensHui Tvin. Bubepitb BipHUIM 3anuc.
. *p=20;
. p=20;
. *p*=20;
p*=20;

am O

(C++) Hexan p — BkasiBHMK Ha LinoyncensHuni Tun. Bubepitb BipHUI 3anuc, skui 36inbLuye

3HaYeHHs, Ha fKe BKa3ye BKa3iBHUK, Ha 1.

869.

a. *p="p+1;
6. p=p+1

B. *p=&a+1;
L p=r(p+1);

(C++) Axwo B nporpami BU3Ha4eHi Taki 3MiHHi int *p; int @, To sikni 3 3anuciB BipHUA?

a. p=&a;
6. *p=&a;
B. p="a;



r. &p=a;
870. (C++) Axwo B nporpami BU3Ha4eHi Taki 3MiHHi int *p; int a=10, To akuin 3 3anucis BipHUA?

a. *p=a;
6. *p=&a;
B. p=*a;
r. &p=a;

871. (C++) Axwo BKasiBHWK p BKadyBaB Ha enemeHT s[5] macusy umcen tuny short, To Ha Akni enemeHT
BKadyBaTUMe BKasiBHUK (p+4)?

a. s[9]
6. s[4]
B. s[5]
r. s[10]

872. (C++) BkasiBHMK/MOKaX4UK - LiE...

a. 3MiHHa, 3Ha4YeHHsIM aKOoi € agpeca (abo noB'a3aHe 3 agpeCcor0 3HAYEHHS) KOMIPKM NaM'aTi
6. uncnose NodaHHs agpecu iHWOT 3MiHHOT

B. 3MiHHa, B 5Kl 30epiraeTbCst pO3Mip iHLIOT 3MHHOT

I. OinsHKa AMHaMivHOI nam'aTi, BuaineHa nig macus

873. (C++) o pobutk pagok int *w = new int[6];?

a. Buainge nam’aTb Nig AMHAMIYHUA MacuB 3 6 LinnX enemMeHTiB
0. BuAiNsge naM’aATb Nif AUHAMIYHUI MacuKB 3 7 LINUX enemMeHTIB
B. CTBOPHE CTaTUYHUIN MacCMB 3 6 Linnux enemMeHTiB
I. iHiLianisye ctTaTMyHUn MacuB 3 7 Linnux enemMeHTiB

874. (C++) BkaxiTb BipHO CTBOPEHY ANHAMIYHY 3MiHHY.

a. int *p = new int;
6. *p = new int;

B. new *p =int;

I. new *p;

875. (C++) BkaxiTb BipHO CTBOPEHUI AMHAMIYHUA MacuB.

a. char *X = new char[256];
6. char X [65536];

B. new char X [65536];

r. X =new char[65536];

876. (C++) Aka dyHkuia o pagka s1 "goknetoe" pagok s2?

a. strcat(s1,s2);
6. strcmp(s1,s2);
B. strcpy(s1,s2);
r. strset(s1,s2);

877. (C++) Ckinbkn makcumarnbHO eNeMeHTIB-CUMBOSIB MOXE MICTUTK pSAfoK CUMBOJSIB, OrONOLLEHWI SIK
char C[10]; ?

a. 9



878.

879.

880.

881.

882.

883.

884.

885.

6. 10
B. 11
I. AOBINbHY KiNbKICTb

(C++) Ckinbkn enemeHTiB MacuBy Oyae 3anoBHEHO Npw iHilianisadii pagka char Text[] = "Hello!"
a. 7
0. 6
B. 8
r.

Taka iHiuianisauis HeBipHa

(C++) Ckinbkn 6anTiB HeobxigHO ons 36epiraHHA TekcToBoro pagka "ABCD"

= a O

6
20

" @ oo

(C++) Yum BigpisHsitoTbes 3anucu 'n' 1a "n"?

a. 'n'-ue 1 cumeon, a "n" - Le pSAOK (QOBXMHOK 2 CUMBOMK)

6. 'n' - ue nitepa, a "n" - ue CMMBON NepeBeAEHHSA Ha HOBUI PAOOK
B. "n"-ue 1 cumBon, a'n' - Lue pAOOK (JOBXMHOK 2 CUMBONN)

r.

HiYnm
(C++) Axuin Tn gaHnx moxxe 06'egHyBaTh B cobi gaHi pisHNX TUNiB?

a. CTpyKTypa
0. cTatm4yHU Macue
B. AWHaAMIYHNA MacuB

r. OyHKUis

(C++) Y MmoxXyTb Nonst CTPYKTypu ByTU pisHMX TMNIB?
a. TaK
6. Hi

B. 3anexuTb Big TUMY CTPYKTYpH

I. 3anexuTb Big po3Mipy nonis

(C++) Y moxyTb nonst CTPYKTypu ByTn ogHaKOBMX TUMIiB?
a. TaK
6. Hi

B. 3aNnexuTb Big TUMY CTPYKTypU
I. 3anexuTb Big po3mipy nonis

(C++) Axuin TN gaHnx 3garteH o6'egHyBaTh B cobi AaHi pisHUX Tunis?

a. struct

6. void

B. array

r. string

(C++) Y MOXyTb enemeHTn 0gHOro Macusy ByTu pisHUX TUNIB?

a. Hi



6. Tak
B. 3anexwuTb Big TMNy Macuey
I. 3anexuTb Big po3Mipy Macuey

886. (C++) Axwo nporpama MictuTb psgok X.A=5; Lue o3Havae, Wo B Nporpami OrosfioLleHo...

a. 3MiHHY X TUMy CTPYKTYpa, WO MiCTUTL none A
6. dyHKuito X 3 dopManbHMM napameTpom A
B. 3MiHHY A TUNy CTPYKTYypa, WO MiCTUTL none X
r. doyHKuito A 3 bopmanbHMM napamMeTpom X

887. (C++) BkaxiTb NpaBUNbHO OrofoLIeHy CTPYKTYpY.

a. struct Stud { char Name[10]; int payment; }

6. struct Stud { char Name[]] = "lvan" int payment=1000; }
B. struct { char Name[10]; int payment; }

r. struct Stud (char Name[10], int payment);

888. (C++) B nporpami oronoweHy ctpyktypy struct Point {double x, y;} Ta amiHHy point A. Aknn i3
3anucis BipHUN?

. Ax=1; Ay=2;
x.A=1; y.A=2;
- AX)=TAY)=2;
X(A)=1,y(A)=2;

07m oo

889. (C++) MNporpama, HanucaHa Mmoot C++, 060B'I3KOBO MiCTUTb

a. dyHkKuito main()

6. dyHKuito system()

B. KIOYOBE CIOBO hamespace
r. dhyHKLUi0 BUBOOY Ha ekpaH

890. (C++) Axe knto4voBe crioBo 06OB'A3KOBO MICTUTL Nporpama, HanmcaHa Ha moi C++

a. main
0. cin
B. cout
r. void

891. (C++) Papok cumBoniB (CrIOBO MOBUM NpOrpamyBaHHs), KM Mae crnevianbHe 3Ha4YeHHs1 Ans
KOMMINsiTopa i BUKOPUCTOBYETHLCA TifTbKM B TOMY CEHCI, B IKOMY BiH BU3HA4Y€HUI, HA3NBAETLCA. ..

a. KI4oBe CroBo
0. 3MmiHHa

B. onepaTtop

r. onepavuisi

892. (C++) BraxiTb kntoyoBe cnoso mosu C++.

. double
integer
reality

programma

B () IV



893. (C++) Ake i3 3anponoOHOBaHNX iIMEH 3MIHHOI € ineHTUdiKaTopom?

a. x_1
0. x1
B. X-1
r x*1

894. (C++) Ake i3 3anponoOHOBaHMNX iIMEH 3MIHHOI HE € ineHTuikaTtopom?

a. a+1
6. al
B. _a
r.

a

895. (C++) Axkun pssgok cumeoniB He MoXe ByTn B sSIKOCTi ineHTudpikatopa?

a. unsigned
6. i_n_t

B. integer
r. my_main

896. (C++) Aki enemeHTU Nnporpammn BUKOPMUCTOBYHOTLCA AN [OOATKOBMX MOSICHEHb KOAY Nporpamu 1a
iIrHOPYKTLCA KOMMINATOPOM?

a. KoMeHTapi

6. knw4yoBi cnosa
B. igeHTudikatopu
I. iMeHa yHKLUIn

897. (C++) AkMMu cMmBONamm 3afaeTbCs OOHOPSAKOBUA KOMeHTap y C++7?

a. /l
6. \
B. /[*

I_ *%*

898. (C++) YactumHa kogy nporpamu C++, WO MICTUTLCA MiXK CMMBOnamu /* Ta */ Ha3MBaETLCA. ..

a. baraTtopsgkoBMM KOMEHTapPeEM
6. ogHOPSOKOBMM KOMEHTapeMm
B. TiNIOM nporpamu

I. po34inomM gaHnx

899. (C++) BenunuuHa, sika He MOXEe 3MIHIOBaTU CBOIO 3HAYEHHS B MPOLECi BUKOHAHHS Nporpamu,
Ha3MBa€eTLCH. ..

a. KOHCTaHTO

6. 3MiHHO

B. ideHTudikatopom
r. oyHKUieo

900. (C++) Axui TN gaHMX HANEXUTb A0 LiNTOYNCENbHNX?

a. int
0. bool



B. float
r. double

901. (C++) BkaxiTb LiNoO4YNCENbHUIA TUN JAHUX:

a. unsigned int
6. bool

B. double

r. float

902. (C++) Axui TN gaHNX HANEXUTb A0 OINCHNX?

a. float
6. char
B. bool
r. unsigned int

903. (C++) Axkun tnn float un double mae BuLLY TOYHICTE?

a. double

6. float

B. BOHW MalTb O4HAKOBY TOYHICTb

I. 3anexuTb Big APOOOBOI YaCTUHN 3MIHHOT

904. (C++) Akmn i3 BkasaHuxX pagkis nporpamu Byae irHopyBaTncsa KOMNINATopom?

a. /[#include
0. intx

B. /main()/
r. /cout >> x

905. (C++) BkaxiTb BipHO OpraHizoBaHuii BUBiA 3MiHHOI X.

a. cout << x << endl;
6. cout << x <<

B. cin >> x >> endl;
r. cin >>x

906. (C++) BkaxiTb BipHO OpraHi3oBaHui BBif 3MiHHOI Y.

a. cin>>y;

6. cin >>\"BBeniTb y\" >>y;
B. cout <<y <<endl;

r. cout <<y,

907. (C++) fAke knoYOBE CMOBO CNYXWUTb ANSA NepeBeaeHHs BUBOAY iHpopMaLlii Ha HAaCTyNHWUIA PAOOK?

a. endl
6. end
B. next
r. cout

908. (C++) Axknn onepaTop BUKOPUCTOBYETLCS Af1s1 BBOAY OAHUX 3 KraBiaTypu?

a. cin
0. read



B. main
r. cout

909. (C++) Axku onepaTop BUKOPUCTOBYETLCS ANSA BUBOAY AaHMX B KOHCOSb?

a. cout
6. read
B. main
r. cin

910. (C++) BkaxiTb ogHOpsiAKOBMI KOMEHTap B C++.

a. //xomeHTap
6. \\komeHTap
B. {KomeHTap}
r. *kOMeHTap*

911. (C++) Axnin Kepyrounin CUMBOI BUKOPUCTOBYETLCA ANS Nepexony Ha HaCcTYMNHUI PSAOK NPy BUBOA;
JaHux?

a. '\n'

6. '\r'

B. "\new'
r. endl

912. (C++) B skomy psiaKy nporpamum BipHO OrosiolleHa Ta iHiuianisoBaHa UinovncenbHa 3MiHHA X?
a. intx=12;
0. x=12;

B. int x

r. intx=12.4

913. (C++) B sxomy psaKy nporpamu BipHO ororiolleHa 3miHHa y?

a. chary;
6. double y=12
B. y=10;
r. floaty

914. (C++) Axkuin 3 onepaTopiB He HanNeXxmnTb 40 onepaTopiB NOPIBHAHHA?

a. ll<<ll
6 ll|=ll
B. n__n
r ||<|l

915. (C++) BkaxiTb onepatop NOPiBHAHHA ABOX AAHWNX Ha PiBHICTb:

916. (C++) BraxiTb noriynmi onepatop HE JOPIBHIOE:

a. ll!=l|



6. ll><|l

||<>ll

917. (C++) Axknin 3 onepaTopiB 3aBXan NOBEPTAE NOTiYHNA pesynbTaT?

918. (C++) Axy onepaduito 3givicHioe onepatop || ?

a. ABO

0. AJIE

B. BUKITKOYHE ABO
r. |

919. (C++) BkaxiTb noriuHmnn onepatop |I.

a. &&
6. ||
B. OR
r. &

920. (C++) Bkaxitb noriuHnn onepatop ABO.

a. ||
0. &&
B. OR
r. &

921. (C++) Axoi onepadii He icHye B moBi C++?

=/
%

" @ oo

/=
922. (C++) Axkuin 3 onepaTopiB € yHapHUM?

a. ++
6. %
B. +=
r /=

923. (C++) B skomy BMNaaKy y BUpasi BAKOPUCTAHO YHapHUIM onepartop?

a. -x;
0. x%=2;
B. X=2;
r. x<1i;

924. (C++) B sxomy BMNaaKy y Bupasi BUKOpUCTaHo GiHapHui onepatop?

a. x+=2;



925.

926.

927.

928.

929.

930.

931.

932.

0. X++;
B. X-;
. ++X;

(C++) BkaxiTb nocTdikcHy chopmy onepaTtopa iHKpeMeHTa:

a. i++;
0. i+;
B. +i;
r. i=i-1;

(C++) Axuin 6yge pesynstaT BUKOHaHHA onepadii 1/107?

(C++) BkaxiTb BipHO 3anucaHuin Bnpas este

a. exp(5+x)
6. pow(5+x)
B. pow(e,5+x)
r. eM5+x)

1

(C++) BraxiTb BipHO 3anucaHmii Bupas3 5 cos b

a. cos(b)/2
6. cos*b/2
B. 1/2*cosb
r. cosb/2

(C++) Aka byHKLUiS BUKOPUCTOBYETHCS AN 3HAXOMAXKEHHS KOPEHS KBaApaTHOro 3 yncna x?

a. sqrt(x)
6. sqr(x)
B. square(x)
r. kor(x)

(C++) BkaxiTb onepauito gogaBaHHs 3 NPUCBOEHHAM.

a. +=
0. ++
B. +/
r. +%

(C++) Aka onepauin 3HaxoanTb OCTady Bifg AiINEHHSA X HA y?
a. x%y

6. xly

B. xy

r. xmody

(C++) Axun Byne pesynstaTt BUKOHaHHSA onepauii 127%107?



933.

934.

935.

936.

937.

938.

939.

940.

a. 7
0. 12
B. 0
r. 12.7

(C++) Axun Byne pesynsrat BUKOHaHHS onepauii 127/107?

(C++) Yomy popiBHOE 3Ha4eHHA Bupasy (12>3) ? 3 : 4;

7TE o
o b w

1
(C++) Yomy pgopiBHIOE 3Ha4YeHHS Bupasy (12<3) ? 3 : 4;

a. 4
6. 3
B. false
r. 12

(C++) B axomy BUNaaky BipHO BMKOHaHO ABHE MPUBEAEHHS TUMIB 3MIHHUX?

a. x =(int) 2.5;
0. x=2.5;

B. intx=2.5;
r. Xx=int2.5;

(C++) BkaxiTb TepHapHuiA onepaTtop.

a. (12>3)?3:4;

6. if (12>3) x=2;

B. if (12>3) x=2; else x=10;
r. switch (x)

(C++) OocTyn 0o eneMeHTIB CTPYKTYpM 3a 3aMoBYyBaHHAM (MS Visual C++):

a. public

6. private

B. €MIEMEHTM CTPYKTYPU HE MaKOTb AOCTYNY 3@ 3aMOBYYBaHHAM
I. iHWa BianoBiab

(C++) OocTyn oo enemeHTiB kKnacy 3a 3amoBdyBaHHAM (MS VISUAL C++):

a. private

6. protected

B. €MEMEHTM Knacy He MarkTb 4OCTYMy 3a 3aMOBYYBaHHAM
I. iHWa BianoBiab

(C++) daiin 3 SKMM PO3LIMPEHHSIM HE BXOAWTL [0 CKIagy NpPOoekTy B CEPEAOBULLi NporpamyBaHHs



MS Visual C++

941.

942.

943.

944.

945.

946.

947.

a. .ncd
6. .dsp
B. .dsw
r. iHWa BianoBiab

(C++) exe-gpann ctBoptoeTbes Ha eTani (MS VISUAL C++)

a. KOMMOHOBKMU

0. komninauji

B. CTBOPEHHS MPOEKTY
r. iHWa BianoBiab

(C++) Cneuudikauis knacy B MS VISUAL C++ po3milyeTbcsa y doansi 3 po3LUMPEHHSIM

a. .h

6. .cpp

B. .ncd

r. iHWa BianoBiab

(C++) Knac — ue

a. BOygoBaHMI YN BU3HAYEHU KOPMCTYBaYeM TUN JAHUX, SKUA MICTUTb AaHi Ta QyHKUii And
po6oTH 3 HUMK

6. Habip He3anexHMX 3MiHHUX Ta YHKLIN

B. 3MiHHa, oronolueHa 3a im’ssM abo yepes BKkasiBHUK

r. iHWa BignoBiab

(C++) O6’ekT Knacy, abo eksemnnsap knacy — ue

a. KOHKpEeTHa 3MiHHa TuMy, BU3HAYEHOro AaHMUM KIlacoM
6. cam knac

B. GibnioTeka 3 parinamu knacy

r. iHWa BignoBiab

(C++) Mig yac BnkoHaHHA nporpamu o6’ekT knacy CBook cTBoptoeTbea B pagky (MS VISUAL C++)

a. CBook pnt

6. pnt=new CBook()

B. pnt-> SetYear (2010)
r. iHWa BignoBiab

(C++) Mpu cTBOPEHHI 06’€KTa KNacy

a. CTBOPIOIOTLCH HOBI KONIi YNEeHiB-AaHNX Ta YneHiB-yHKLiN Kracy
6. aBTOMaTMYHO BUKMMKAETLCA KOHCTPYKTOP

B. migkniovaetbes 6ibnioteka 3 dannamm knacy

r. iHWa BignoBiab

(C++) Npu 3BEpHEHHI A0 YneHa knacy Yyepes iM'a 06’eKTa BUKOPUCTOBYETLCS onepalis (MS

VISUAL C++)

a. .
6. ->



B. I
I. iHWa BianoBiab

948. (C++) Npwn 3BepHEHHI 40 YneHa knacy Yepes BKa3iBHUK Ha 06’€KT BUKOPUCTOBYETLCA onepadia (MS
VISUAL C++)

a. ->
0. .
B.
r. iHWa BignoBiab

949. (C++) Ckinbkn o6’ekTiB Knacy cTBoptoeTbcs B AaHomy npuknagi (MS VISUAL C++) monstr Vasia;
monstr Super(200, 300); monstr stado[100]; monstr *beavis = new monstr (10)

a. 4
0. 611
B. 103

I. iHWa BianoBidb

950. (C++) Aki pannu onucytoTs knac (MS VISUAL C++)?

a. ghann cneumndikauii Ta pann peanisauii
6. dhaiin 3 ronoBHOK YHKLIE

B. (bann, B AKOMY CTBOPHOKOTbCA 06’EKTM Knacy
I. iHWa BianoBiab

951. (C++) Lo o3HayaloTb eNemMeHTU ONMCY YneHiB knacy private, protected ta public (MS VISUAL
C++)?

a. ue cneumndpikatopu goctyny
0. ue 6aszoBi meToau

B. L& OUPEKTUBM ENIEMEHTIB Knacy
r. iHWa BignoBiab

952. (C++) 3a wo BignosigatoTb cneumdikatopm goctyny private u public (MS VISUAL C++)?

a. private u public BignosigaloTb 3a 06nacTb BUANMOCTI BKa3aHWUX B HUX ENEMEHTIB Knacy
6. public BignoBigae Tinbkn 3a obnacTtb BUAMMOCTI METOAIB

B. B private oronowyTbCs TiNbKN 3MiHHI
r. iHWa BignoBiab

953. (C++) o HasuBaeTbca enemeHTamu knacy (MS VISUAL C++)?

a. TiNbKW YNEeHU-NONS | YNeHNn-MeToan
0. TiNbKW KOHCTPYKTOP i 4ECTPYKTOP

B. TifbKW YneHu-nongd
r. iHWa BignoBiab

954, (C++) Wo onucaHo B npuknagi (MS VISUAL C++) monstr:: monstr(){} ?

a. [ecTpykTop
6. nepeBN3HAYEHHS
B. KOHCTPYKTOp

r. iHWa BignoBiab



955. (C++) Lo o3Havae npmHUMN iHKancynsuii B 06’€KTHO-OPiEHTOBAaHOMY MpOrpamMyBaHHi

a. ob’egHaHHA gaHux 3 PyHKUissMK TX 06pobKM pasoM i3 NpnxoByBaHHAM iHGOpMaLlii, gka He
noTpibHa ANA BUKOPUCTaHHS LIMX AaHUX

0. MOXNMBICTb HacnigyBaHHs enemMeHTiB 6a30BOro knacy

B. PO3MilLieHHs dpansiB Kracy Ta rorioBHOI PYHKLiT B OAHOMY MPOEKTi

r. iHWa BignoBiab

956. (C++) Axmn cneuncpbikatop goctyny mae koHcTpykTop (MS VISUAL C++)?

a. public

0. 3anexuTb Big nporpamicta
B. private

r. iHWa BignoBiab

957. (C++) Konu Buknukaetbcst KOHCTpykTOp (MS VISUAL C++)?

a. npu CTBOPEHHI 00'eKTy

0. BUKIMKAETBLCH NPOrpamicTom
B. NpwW 3anycky nporpammu

r. iHWa BignoBiab

958. (C++) Ckinbkun KOHCTPYKTOPIB MOXe MaTtu knac (MS VISUAL C++)

a. He obmexeHo

0. ogvH

B. 3anexub Big koMmninsatopa
r. iHWa BignoBiab

959. (C++) Aki BMAM KOHCTPYKTOPIB icHYt0Tb Yy MS VISUAL C++7?

a. KOHCTPYKTOP 3a 3aMOBYYBaHHSIM, KOHCTPYKTOP 3 NapameTpamm, KOHCTPYKTOP KOMNitOBaHHSA
0. KOHCTPYKTOpP Knacy, KOHCTPYKTOp 00’eKTy

B. KOHCTPYKTOP crieumdikaLii, KOHCTPYKTOp peanisauii

r. iHWa BignoBiab

960. (C++) Lo 3HaxoouTbCs nicnst 4BOKPAnkKU MiX 3arorioBKOM Ta TifloM KoHCTpykTopa (MS VISUAL
C++) B npuknagi monstr::monstr(int he, int am):health(he), ammo(am), skin(red), name(0){}

a. CMUCOK iHiuianisaTopis

0. po3wmnpeHHsa obnacTi BUAMMOCTI
B. TiNIO KOHCTPYKTOpa

r. iHWa BianoBiab

961. (C++) Ckinbkn gectpykTtopiB moxe matu knac (MS VISUAL C++)

a. oauH

6. He obmexeHo

B. 3anexwub Big koMmninstopa
r. iHWa BianoBiab

962. (C++) ImeHi pectpykTtopa 6e3nocepeaHbo nepenye cumeon (MS VISUAL C++)

a.
6. &



963.

964.

965.

966.

967.

968.

969.

970.

B. I
I. iHWa BianoBiab

(C++) Ake TBepaXeHHA HeBipHe (MS VISUAL C++)?

a. [OecTpyKTop He Moxe ByTun OronoLleHni 3 KN4oBMM CIOBOM const
6. OecTpyKTop He Moxe ByTV OrofnoLeHMn 3 KNOYOBUM CnoBom virtual
B. AECTPYKTOP He MoXe ByTn oronoLueHuii 3 Knio4oBMM croBom static
I. iHWa BianoBiab

(C++) Axwo nporpamicT He BKasaB KOOQHOro KOHCTpykTopa, komninsatop (MS VISUAL C++)

a. CTBOPWUTb aBTOMATUYHO KOHCTPYKTOP 3a 3aMOBYYBaHHSM
6. CcTBOPUTb abCTpaKTHUIA Knac

B. BMAACTb NOMWIIKY

I. iHWa BianoBidb

(C++) Wo 3 nepeniyeHoro ycnagkoByeTbca B noxigHomy knaci (MS VISUAL C++)?

a. ycnagkoByeTbCHA BCe
0. 3MiHHi

B. MeToau

I. iHWa BianoBidb

(C++) this — ue (MS VISUAL C++)

a. HesIBHO BM3HA4YEHMI BKA3iBHWMK HA NOTOYHMI OO’EKT Knacy
6. agpeca NOTOYHOro MeToay Knacy

B. MOTOYHUM Knac
r. iHWa BianoBiab

(C++) KoHcTaHTHi MmeToamn (MS VISUAL C++)

a. MOXYTb YATaTK, ane He MOXYTb 3MiHIOBATW 3HAYEHHSA MONiB Knacy
6. MOXyTb OYTW TiMbKM KOHCTPYKTOpamu

B. MOXYTb 3afjaBaTu No4aTKOBi 3HAYEHHSA KOHCTAHTHUM MONSAM Knacy
r. iHWa BianoBiab

(C++) Wo onucyetbea B npuknagi ang knacy (MS VISUAL C++) T T::T(const T&){} ?

a. KOHCTPYKTOP KOMitoBaHHS
6. wabnoH yHKuiji

B. KOHCT@HTHMM MeToq

r. iHWa BianoBiab

(C++) Wo 3 Hxue nepeniyeHoro € npuknagom nonimopdiamy (MS VISUAL C++)?

a. HasIBHICTb B KNaci AeKiNIbKkOX KOHCTPYKTOPIB
0. HasBHICTb B KNnaci AeKiNbKoX YneHiB-AaHnx
B. CTBOPEHHS AeKinbKox 06’eKTiB knacy
r. iHWa BianoBiab

(C++) Wo 3 nepeniyeHoro € npuknagom nonimopdiamy (MS VISUAL C++)?

a. BUKOPUCTAHHS BipTyanbHUX YHKLiN
0. HasBHICTb B KNnaci AeKiNbKoX YneHiB-AaHnX



B. CTBOPEHHS OeKinbKox 06’eKTiB knacy
I. iHWa BianoBiab

971. (C++) Akwo knac MICTUTb KOHCTPYKTOP 3@ 3aMOBYYBaHHSIM Ta KOHCTPYKTOpP 3 napametpamu (MS
VISUAL C++), Ui KOHCTpYKTOpU

a. BUKMNKAETLCA TiNbKN OOMH i3 HUX

0. nNpu HAABHOCTI 3aBXAW BMKITMKAETbCS KOHCTPYKTOP 3 NapameTpamu
B. BUMKIIMKAOTbCA MNOCNIAOBHO B NMOPSAKY OrofiOLIEHHS

r. iHWa BignoBiab

972. (C++) lNepeBaHTaxXeHHA PYHKLUIN — ue

a. BUKOPUCTAHHS OA4HOrO iMeHi A4S OeKinbKoX OYHKUiM 32 YMOBM Pi3HUX CNUCKIB NapamMeTpis
0. nepeBaHTaXXeHHSA OECTPYKTOPIB

B. BMKOPWUCTaHHA OAHOrO iMeHi AN AeKinbKoX OYHKLIA 32 YMOBW Pi3HUX TUNIB 3HAYEHb, LLO
noBepTalTbCH

I. iHWa BianoBidb

973. (C++) [lo nepeBaHTaXeHHs1 OYHKLiA MOXHa BigHECTU

a. nepeBaHTaXEHHS KOHCTPYKTOpIB
6. nepeBaHTaXXEHHS OECTPYKTOPIB
B. MEpeBaHTaXeHHS OMPEKTUB
I. iHWa BianoBiab

974. (C++) OpyxHi dyHKUii matoTb 3mory (MS VISUAL C++)

a. 3BepTaTUcsa OO BCiX eNeMeHTIB knacy

6. 3BepTaTuCA TiNbKN A0 3aKPUTUX SaHUX Knacy
B. 3BepTaTuCs TiNbkW 0O 3aXMLLEHUX AaHMX Knacy
I. iHWa BianoBiab

975. (C++) ®dyHkuis, oronowieHa sk apyxHa (MS VISUAL C++)

a. Mae kniovoBe cnoBo friend y npotoTtuni i He mae y peanisauii
6. mae kntoyoBe cnoso friend nepen BUKIMKOM

B. Mae krntodoBe cnoso friend y npotoTtumni i y peanizauii

I. iHWa BianoBiab

976. (C++) OpyxHi yHKLUIi Ta ApYyXHi knacu NoBuHHI ByTn oronoweHi B cekuii (MS VISUAL C++)

a. public
6. protected
B. HE Mae 3Ha4YeHHs
I. iHWa BianoBiab

977. (C++) ObGepiTb BipHe TBEPAXKEHHS OO0 HaBeaeHoro npuknaay (MS VISUAL C++) class CMenu {
public: CCatalogue * m_pCatalogue; }

a. onucaHa KoMnosuuis knacis
6. CMenu — abcTpakTHMIA Knac
B. CCatalogue — 6a3oBui knac
r. iHWa BignoBiab



978. (C++) [Ina nepeBaHTaXXeHHs1 onepaTopiB BUKOPUCTOBYIOTb KntovoBe crioeo (MS VISUAL C++)

a. operator

0. new

B. Ha3Ba onepaTtopa
r. iHWa BianoBiab

979. (C++) Konn nepeBaHTaxyeTbCcs onepartop, nepeBaHTaxeHHs gie (MS VISUAL C++)

a. TiNbKW Ans Knacy, B SKOMy oneparop BU3HAYaeTbCs

6. ans Bcix BUNaaKiB BUKOPUCTaAHHA onepaTopa B nporpami

B. TAKOX Ha CTaHOApTHE BU3HAYEHHS onepaTtopa 3 HEKITacoBUMW 3MiHHUMM
r. iHWa BianoBiab

980. (C++) Axun metog knacy CMatrix onncanun B npuknagi (MS VISUAL C++) CMatrix & operator = (
const CMatrix& );

a. nepeBaHTaXeHHs onepaTtopa =
0. NPUCBOEHHSA KNacy agpecu

B. iHiUianisauis 3amiHHOI operator
r. iHWa BignoBiab

981. (C++) ObpaTtu BipHY iIHCTPYKLiO NepeBaHTaXXeHHsA onepavii "yHapHui MiHyc" meTogom knacy (MS
VISUAL C++)

a. Point&Point :: operator—()x = —x;y = —y; return * this;
6. Point :: operator — ()x = —x;y = —y; return * this;

B. Point&operator — () = —z;y = —y;

r. iHWa BignoBiab

982. (C++) Ana nepeBaHTaxeHux metogdis (MS VISUAL C++) HeBipHO, WO

a. ogHoiMeHHa byHKUiA 3 MOXigHOro Knacy nepesnsHadae Metog 6a3oBoro knacy

0. nepeBaHTaXeHi MeToaM MOXYTb OyTW OronoLleHi 3 pisHMMK cneuundikaTtopamm gocTyny
B. OAHOIMEHHa (hyHKLUis 3 NOXiQHOro Knacy nepeBaHTaxye Mmeton 6a3oBoro knacy

r. iHWa BignoBiab

983. (C++) Axkuin metog knacy CMatrix (MS VISUAL C++) onucanui B npuknagi friend bool operator ==
( const CMatrix&, const CMatrix& ); ?

a. nepeBaHTaXEHHS onepaTtopa == APY>KHbO (PYHKLIED
0. KOHCTPYKTOP KOMitoBaHHS

B. NepeBaHTaXKeHHs onepaTtopa == APYXHiM Knacom

r. iHWa BianoBiab

984. (C++) NpokomeHTyIhTE KO class A : public B {} (MS VISUAL C++)

a. knac A noxigHun Big 6asosoro knacy B

6. knac A micTuTb B cekuii public uneH B

B. B KOHCTPYKTOPI Knacy A iHiuianisyetbcs uneH B
r. iHWa BianoBiab

985. (C++) MNpokomeHTynte npuknag const monstr Dead(0,0); (MS VISUAL C++)

a. CTBOPHETLCS KOHCTAHTHWUI 06’EKT knacy



6. nepepn Ha3BO Kracy He MOXHa nucaTtu const
B. CTBOPKETLCA abCTpaKTHWIA Knac
r. iHWa BignoBiab

986. (C++) KoHctpykTop Ta gectpyktop (MS VISUAL C++)

a. ycnagkoBYHTbCS pasoM 3 iHLWMMK MeTodamu

6. He yCnaaKoBYKTbCS MOXiAHWM KIlacoM

B. YCMAOKOBYETLCS TifTbKM KOHCTPYKTOP, AECTPYKTOP — Hi
r. iHWa BignoBiab

987. (C++) WWo onucyetbesa B npuknagi (MS VISUAL C++) public: im'a knacy (); ?

a. KOHCTPYKTOp Kracy
6. 6a3oBun knac

B. METOZA Knacy

r. iHWa BignoBiab

988. (C++) Lo moxHa ckasatu npo count gns knacy A 3 npuknagy (MS VISUAL C++) int A::count=10;
int main(){ cout << A::count; } ?

a. ue none knacy

6. ue metog knacy

B. Lie abcTpakTHe none
I. iHWa BianoBiab

989. (C++)Akowo € dyHkuia fact srigHo 3 npuknagom (MS VISUAL C++) long fact(long n){ return (n>1) ? n
*factn—1):1;}?

a. PEKYPCUBHOIO
6. nepeBaHTaXXeHO
B. MEpPEBU3HAYEHOI0
r. iHWa BignoBiab

990. (C++) Axe 3 npasun HacnigyBaHHA gectpyktopis nomunkose (MS VISUAL C++)?

a. [EeCTpyKTOpu yCcnaakoBYyHOTLCS, arne 000B'A3KOBO MakoTb ByTW onucaxi nporpamictoMm
6. y noxigHoMy Knaci He NoTpPiBHO SABHO BUKIMKATN OECTPYKTOPKU 6a30BUX Kracis

B. LECTPYKTOPM BUKMMKAKOTLCS B NOPSAKY, 3BOPOTHOMY BUKITMKY KOHCTPYKTOpPA
r. iHWa BignoBiab

991. (C++) lNepeBnsHadeHHs meTody 6a30BOro Knacy NpoOBOAUTHLCSA LUMISIXOM OrOSTOLLEHHS B NOXiAHOMY
knaci (MS VISUAL C++)

a. MeToay 3 TaKnM Xe iM'am

6. meToay 3 KIMoYOBMM CIIOBOM NEW
B. METOAY 3 KIIH4YOBMM CNTOBOM extern
r. iHWa BianoBiab

992. (C++) AKWwo Npu MHOXMHHOMY yCNaaKyBaHHi B 6a30BUX Knacax € OAHOMMEHHI eneMeHTn Ta
KOHNIKT ineHTudgikatopis, BiH ycyBaeTbCcsa 3a gonomoroto onepadii (MS VISUAL C++)

@ oo
oo



r. iHWa BignoBiab

993. (C++) Axwo y 6a3oBux Knacie € 3aranbHWA NPeaok, To NoXigHWR Big LMx 6a30BMX Knacis knac
ycnagkye aBa npuMipHuku nonis npegka. Wo6 yHukHyTv uboro, Tpeba (MS VISUAL C++)

a. Npw cnagKyBaHHI 3aranbHOro npeaka BU3Ha4YMTK MOTo SK BipTyaribHWI Knac
0. BU3HA4YUTK KNac npegka sk cTaTU4HUN

B. BMKOPWCTOBYBATW KOHCTPYKTOPWU 3 Pi3HNMU NapameTpamm

I. iHWa BianoBiab

994. (C++) Yu moxHa BUKOPMCTOBYBATK creuudpikatopy 40CTyny y nogaHomy Hwkye npuknagi (MS
VISUAL C++) class D: A, protected B, public C {}?

a. MOXHa

6. MOXHa BMKOPWUCTOBYBaTU OAWNH cneuunddikaTop A4ns BCix 6a3oBux knacis
B. MOXHa 6yno 6 Tinbku B pasi ogHoro 6a3oBoro knacy

I. He MOXHa

995. (C++) BiptyanbHa cyHkuia (virtual) — ue

a. meToA, oronoweHnin B 6a3oBoMy Knaci Ta Skui Moxe ByTv nepeBM3HaYeHU y NoXigHoOMyY
6. cTtaTu4HM MeTog abCTpakTHOroO Knacy

B. MeTOof, SKUin He Mae NpPorpamMHoOro Koay B peanisauii

r. iHWa BignoBiab

996. (C++) [nga koxHOro knacy 3 BipTyansHuMn metogamm komninatop cteoptoe (MS VISUAL C++):

a. HiYoro He CTBOPHOE
6. iepapxito knacis

B. (bamn 3i cnnuckom MeTosiB

r. Tabnuuto BipTyanbHUX METOAIB

997. (C++) BraxiTb BipHE OronoLlueHHsi 4ncTo BipTyansHoro metoga (MS VISUAL C++):

a. virtual void f(int) = 0;
6. virtual void f(int) = \0’;
B. virtual clear void f(int);
r. iHWa BignoBiab

998. (C++) Axwo B Ga3zoBOMY Knaci MeTOA OrofnoLeHN SK BipTyarnbHUA, TO B NOXiAHOMY Knaci MeTof 3
TakuM xe iM’sim Ta Habopom napameTpis Gyae

a. 3BU4YaHMM METOLOM
0. KOHCTAHTHMM METOAO0M
B. CTaTM4HUM METOAOM
I. BipTyanbHUM MeTOA0M

999. (C++) AbcTpakTHui knac (MS VISUAL C++):

a. MiCTUTb xo4a © O04MH YNCTO BipTyanbHUA METOL,
6. € KnacoM 3 KOHCTaHTHUMMW AaHUMN

B. MICTUTb BipTyarnbHi YneHn-gaHi
I. iHWa BianoBiab

1000. (C++) O6’ektn abcTpakTHoro knacy (MS VISUAL C++)



a. He MOXHa CTBOpHOBaTH
6. MOXHa CTBOpHOBATK

B. MOXHa CTBOPOBATU TifTbKM ANHAMIYHI
I. iHWa BianoBiab

1001. (C++) CtatuyHi gaHi (MS VISUAL C++)

a. iCHYIOTb HaBiTb 3a BiACYTHOCTI 00’eKTiB Knacy

6. CTBOPHOIOTLCA AN KOXKHOMO 06’EKTY AaHOro Knacy
B. € HE3MIHHUMW JaHUMK

I. iHWa BianoBiab

1002. (C++) Konu oronowyeTbcst CTaTUYHUIA €NEMEHT Kracy, TO BiH

a. BUKOPUCTOBYETbLCSA CNiflbHO BCiMa 06'ekTamun JaHoro knacy

6. BMKOPUCTOBYETHLCA TifNbKN HEOUHAMIYHMMMK 00'eKTammn JaHOro Knacy
B. HE MOXe 3MiHloBaTMca ansa ob6'ekTiB gaHoro knacy

I. iHWa BianoBidb

1003. (C++) [ins cTBOPEHHS CMiNbHO BMKOPUCTOBYBAHOIrO eNeMeHTa AaHnx Knacy Tpeba Bunepemxkatu
iM'a enemeHTa knacy kniovosum cnosom (MS VISUAL C++)

a. static
6. template
B. public
r. include

1004. (C++) OronoweHHs wabnoHa gyHKuii nouMHaeTbes 3 kntodosoro croea (MS VISUAL C++)

a. template
6. function
B
T.

. type
. iHLWAa BignoBigb

1005. (C++) 3HauyeHHs gkoro Tuny noseptae KoHCTpykTop (MS VISUAL C++)?

a. HiYoro He nosepTae

0. class

B. null

I. 3anexHo Big TUMY KOHCTPYKTOpa

1006. (C++) Cnucok chopmanbHUX napameTpis wabnoHa BkasyeTbcs B Ayxkax (MS VISUAL C++)

a. <>
6. []
B. ()
:

. iHLWAa BignoBiab
1007. (C++) LLabnoH dyHkuii € (MS VISUAL C++)

a. yHkuieto

6. knacom

B. 00’ekTOM Knacy
I. TUNOMm



1008.

1009.

1010.

1011.

1012.

1013.

1014.

1015.

fka HanmeHwa oamHuus 36epexxeHHs iHdopmauii B 6asi gaHmx?

a. chann
6. bant
B. none
r. 3anuc

Aka mogenb 6a3n gaHux Gyna 3anponoHoBaHa iCTOPUYHO NepPLLIO?

a. MepexeBa
6. iepapxiyHa
B. pensiuinHa
I. CTPYKTypHa

[nsa BupileHHsA sKkol npobnemMu He Npu3HayveHa Hopmarnisauis 6asu gaHnx?

a. aHomania HagnULLKOBOCTI
0. aHomanisi BuaaneHHs
B. aHOManisi CnoBiflbHEHHSA NPOAYKTMBHOCTI
I. aHoManisi NOHOBIEHHS

#Aki 3 BUCNOBMOBaHb HEKOPEKTHI MO BigHOLIEHHIO 40 iHAEeKCIB y 6a3ax gaHnx?

a. B Tabnuui He moxe ByTun BinbLue ogHOro iHAeKCy

6. iHOeKCcu B OCHOBHOMY MOKpAaLLYOTh LUBMAKICTb BUBIpKM AaHKX i3 Tabnuui
B. iHOEKCKM MOXYTb ByTn cknageHumm

I. iHOEeKCM Npu3HayeHi Ans 3B’a3yBaHHA Tabnuupb

K Ha3MBaloTb KITHOY, LLO MICTUTb ABa 4u Ginbwe atpmbyTn (cToBnui Tabnuui) y 6asax gaHmx?

a. npocTtun
0. 30BHILLHIN
B. YHiKanbHWUi
I. CKnageHun

[nsa yoro notpibHa Hopmanisauia 6asu gaHnx?

a. anga midimisauii gyéntoBaHHa iHpopmauii

6. Ans NpMcKopeHHs poboTn 6a3n gaHux

B. AN 36inblUeHHSs KinbKOCTi Tabnuub y 6asi gaHux
I. ANS 3MEHLLEHHS KiNbKOCTi Tabnuup y 6a3i gaHux

#Ki 03HaKM He BiAHOCATLCS 4O nepLlol HopmanbHoi dopmu (6asn aaHnx)?

. Byab-sike HeknyoBe nosie NOBMHHO OQHO3HAYHO BU3HAYaATMCh Yepes KyoBe none
Tabnuusa He MOXe MICTUTK iMeHa NoniB, siKi MOBTOPOKTLCSA

. ycCi aTpubyTun Tabnuui NoBMHHI ByTK yHiKanbHUMK

yCi pagku Tabnuui NOBMHHI MaTh OAHAKOBY CTPYKTYPY

0w oo

#ka i3 3a3HaYeHnX CKknagoBmx He BXOAUTb A0 iHdonoriyHoi mogeni (6a3n gaHux)?

a. iHdopmauinHun 0b’exT
0. KinbKiCHi 0OBMeXeHHs
B. iHopmaUinHWIA 3anuT
I. CTPYKTYPHWUI 3B’A30K



1016.

1017.

Bbrnok gaHnx He MOXHa 6y/J,e Ha3BaTy 6a3o gaHuX, SKLLO NPUCYTHA BUMOra:

a. iHTerpoBaHOCTiI

0. mMopanbHOCTI

B. B3aEMO3B'A3HOCTI

I. 3anexHOCTi OnN1Cy AaHuX Big NPUKNagHUX nporpam

3 HaBeOeHux npasun 3HaNaiTb Te, sike He Aae npaBuUIibHO Ta e(beKTVIBHO BU3HAYNTUN NOHATTA

Kno4oBoro nons (6asu gaHux):

1018.

1019.

1020.

1021.

a. K1Y HEe MOBUHEH MICTUTU MONS, KOTPIi MOXHA 3HULLMUTW, HE MOPYLUMBLUM NPU LbOMY
YHiKanbHIiCTb Knto4va

6. KIOYOBMM MOSIEM MOXe ByTuK none, KoTpe MICTUTb PO3LUMPEHi KOMEHTapi 4O NEBHUX 3anuciB
Ansa geranisauii yHikanbHOCTI

B. OaxaHO 3agaBaTy KOYOBI NONA B KOXHIM Tabnuui 6a3n gaHux, HaBiTb AKLWO iX NPUCYTHICTb Ha
nepwuin normnsig He € HeobXiaHICTIo

I. SIKLLO BMKOPUCTOBYETbLCSA Mofie, MO SKOMY NPOBOAUTLCA HyMepalisi 3anucis, To € CEHC 3pobuTu
MNOro KMYOBMM, OCKIfTbKM HOMEpP 3anucy Byae yHikanbHuMm

Axkun TMN cniBBigHOLWEHb CHOPMYBLOBAHO HEKOPEKTHO (6a3n gaHnx)?

a. Tvn cniBsigHoLWeHHs "oanH go ogHoro" T(A1:A2) == (1:1) icHye ToAi, KOnn ogHOMY | TOMY
camomy 3HadeHHto atpmbyTta A1 Bignosigae He Binbll 9k ogHe 3HavyeHHs atpubyta A2

6. Tvn cnieeigHoLWeEHHs "oanH 0o Garateox" T(A1:A2) == (1:B) icHye Togi, KoM 0QHOMY 3HAYEHHIO
atpubyta A1 moxe BignoBigatu Hynb abo 6arato 3HavyeHb aTpmbyta A2. BogHouac Gygb-sikomy
ek3emnnspy atpmbyta A2 Moxe BignoBiaaTu Kinbka 3HadeHb atpubyta A1

B. Tun cniBBigHoLWeHHSA "6arato ao ogHoro" T(A1:A2) == (b:1) icHye, KON OAHOMY 3HAYEHHI0
aTpubyTta A1 Bignosigae LWoHanbinbLIe ogHe 3Ha4YeHHs atpmubyTa A2, a Oyab-skomy aTpnbyty A2
MOXe BignoBigaTh Hynb Yn 6arato 3HayYeHb aTpubyTta A1

I. TUN cniBBigHOWeEHHSA "6araTto ao baratbox" T(Al:A2) ==(B:B) o3Hauae, Wwo byab-akomy
3Ha4eHHo A1 mMoXe BignoBigaT HyNb YK Kinbka 3Ha4YeHb A2 i, HaBnaku, Byab-aKomy 3HadeHHo A2
MOXe BignoBigaTu Hymb YK Kinbka 3HavyeHb A1

Aka mogenb AaHux YacTiwe 3yCTpivaeTbCs B HABKOMULLIHBOMY CBITi?

a. MepexeBa
6. iepapxiyHa
B. pensiuinHa
I. CTPYKTypHa

Ak 3 BapiaHTIB He € (DYHKLiED cncTtemmn ynpaeniHHA 6asamu gaHnx?

a. 3axuUCT i UinicHicTb gaHux

6. peani3auis MOB BU3HAYEHHSI Ta MaHiNyntoBaHHA JaHUMKW

B. KOOpAMHaLis, NpOeKTyBaHHs, peani3auis Ta BegeHHs 6a3 gaHnx

r. 3abe3neyeHHss KOpMCTyBa4a MOBHUMW 3acobamMu MaHinyntoBaHHS AaHUMN

ke OCHOBHE MUTaHHSA BUPILLYE fOriYHe NPOeKTyBaHHsS 6a3 gaHux?

a. pge 36epiratn
6. wo 3bepiratn

B. §K 36epiratu

I. sk 3ag0Bro 36epiratu



1022. Lo Take TpaH3akuis B 6aszax gaHux (Bnbepite HanGinbL NoBHY BignoBsiab)?

a. gesiki gii Ha 6asi gaHux, Wo nepeBogdATh i 3 04HOMO HECYNEPEYSIMBOrO CTaHy B iHLLMN
6. Oyob-sika gia Hag 6a3oto gaHmx

B. Byab-dgKa gis Ha hisnvyHoMy piBHI Hag AaHUMK

I. AesiKi aii Ha 6asi gaHuX, siki MOXXHa BiAMIHUTY Y BUNaaKy BUHUKHEHHSI MOMUITKU

1023. Ake 3 cniB He € Kn4YoBUM crnosom SQL?

a. SELECT
6. INSERT
B. INVERT
r. UPDATE

1024. Axe 3 cnie SQL BUKOPUCTOBYETHCS A1151 BU3HAYEHHS HAMMEHLLOrO 3HaYeHHNA?

a. LOWER
6. LOW
B. DOWN
r. MIN

1025. ke 3 nepenivyeHux cnie € pesepsoBaHnm crosom SQL?

a. UPDATING
6. GROWN
B. FROM

r. DELETING

1026. Axe SQL cnoBo BUKOPUCTOBYETLCS ANA MOBEPHEHHS TifbKW YHiKanbHUX 3Ha4YeHb?

a. UNIQUE
6. DISTINCTIVE
B. DIFFERENT
r. DISTINCT

1027. Aka pisHuua mix gppazamm WHERE i HAVING (SQL)?

a. dpasa HAVING snnuBae Ha pesynbrat nepeg dpasoto WHERE, dpasa WHERE
3acTocoByeTbCs nuwe 3 dppasoto SELECT i 3agae ymoBu Bigbopy Ang rpynysBaHHs
6. dpasa WHERE BnnuBae Ha pesynbrat nepes dppasoto HAVING, dpasza HAVING
3acTocoByeTbCs nuwe 3 dppasoto SELECT i 3agae ymoBu Bigbopy Ang rpynysBaHHs
B. bpa3m WHERE i HAVING BuKOHyHOTb OgMHaKOBI Al

r. dppasm WHERE i HAVING B3aeMOBUKITHO4HI

1028. Aka 3 hyHKUIN BU3HAYaE KinbkicTb paakie B SQL 3anuTi?

a. COUNT()
6. NUMBER()
B. ROWS()
r. TOTAL()

1029. Aka 3 dyHkuin SQL arperatHa?

a. LEN
6. JOIN



1030

1031.

1032.

1033.

1034.

1035.

1036.

1037

B. AVG
r. LEFT

. fAka 3 cppa3 SQL BUKOPUCTOBYETLCSA st COPTYBaHHS pe3ynbraTiB?

a. SORT

6. ORDER BY
B. SORT BY
r. ORDER

Aka 3 hppa3 SQL BUKOPUCTOBYETLCS ANA OTPUMAHHS Pi3HNX 3HAYEHb?

a. SELECT DIFFERENT
6. SELECT DISTINCT

B. SELECT UNIQUE

r. SELECT NOT UNIQUE

Aka 3 ppa3 SQL BUKOPUCTOBYETLCA ANSA 3MiHN AaHMX?

a. SAVE AS
6. SAVE

B. MODIFY
r. UPDATE

Aka 3 ppa3 SQL BUKOPUCTOBYETLCH ANA 3aaHHS YMOB MOLLYKY?

a. WHILE
6. SEARCH
B. WHERE
r. FIND

Aka 3 ppas SQL BMKopUCTOBYETLCA ANl AOAABAHHA AAaHUX?

a. ADD RECORD
6. INSERT NEW
B. ADD NEW

r. INSERT INTO

Aka 3 ppa3 SQL BMKOPUCTOBYETLCA ANSA BUAANEHHA AaHNX?

a. DELETE

6. REMOVE
B. CLEAR

r. DROP DATA

®pasa UNION y SQL BUKOpPUCTOBYETLCS:

a. Tinbku 3 ppasoto UPDATE

6. 3 dpasamm DELETE i UPDATE

B. TiNbku 3 dopasoro SELECT

I. Y XOOHOMY 3 nepeniyeHux BapiaHTiB

. Cnoso NULL y SQL 3acTtocoByeTbCA Ans:

a. 3agaHHsa 0 3Ha4YeHHs
0. 3agaHHA BiACYTHBOIO YN HEBIAOMOIO 3HAYEHHSA



B. 3aJaHHA 4oJaTHOI HeCKiIHYEeHHOCTI
I. 3a4aHHs Bid'€MHOI HECKIHYEHHOCTI

1038. MNigsanutn y SQL MOXyTb BUKOPUCTOBYBATUCh:

a. Tinbku B INSERT
0. B UPDATE, DELETE, INSERT i SELECT
B. Tinbkn B UPDATE
r. Tinbkn B DELETE

1039. Aka 3 HaBegeHux komaHa SQL BuBoauThb yci pagku 3 Tabnuui "Products” i BnopsakoBye 3a nonem
"ProductID"?

a. SELECT * FROM Products ORDER BY ProductID

6. SELECT ProductlD FROM Products

B. SELECT * FROM Products ORDERED BY ProductID
r. SELECT * FROM Products WHERE ProductlD>200

1040. Ak Ha mosi SQL BubpaTtn BCi pagkm 3 Tabnuui "Persons”, BiaCOpTOBaHi B NOPsiAKY cnagaHHA 3a
kornoHkoto "FirstName"?

a. SELECT * FROM Persons ORDER FirstName DESC

0. SELECT * FROM Persons SORT BY 'FirstName' DESC
B. SELECT * FROM Persons ORDER BY FirstName DESC
r. SELECT * FROM Persons SORT 'FirstName' DESC

1041. Axnii BUA 3B'A3Ky 3aCTOCOBYOThL MpU 3B’sA3yBaHHI Tabnuui camoi o cebe (6a3un gaHmx)?

a. nepexpecHuii 3B’s130K

6. camMo3B’s130K

B. BMOIpKOBMI 3B’A30K

r. Tabnmua He MOXe 3B’A3yBaTMCb cama C CO00H0

1042. Axvn SQL 3anut Bnbepe BCi 3anucum 3 Tabnuui "Persons™?

a. SELECT *.Persons

6. SELECT * FROM Persons

B. SELECT [all] FROM Persons
r. SELECT Persons.*

1043. Axvn SQL 3annT go3BONUTL OTPUMAaTK BCi pagku 3 Tabnuui "Persons”, oe 3Ha4eHHSA KONMOHKU
"FirstName" € "Peter"?

a. SELECT * FROM Persons WHERE FirstName<>'Peter'

6. SELECT [all] FROM Persons WHERE FirstName="'Peter’

B. SELECT * FROM Persons WHERE FirstName="'Peter’

r. SELECT [all] FROM Persons WHERE FirstName LIKE 'Peter’

1044. SQL 3anut "SELECT Customer, COUNT(Order) FROM Sales GROUP BY Customer HAVING
COUNT(Order)>5" BuBognTb:

a. KinbKicTb 3anuciB 3 Tabnuui Sales, AkLWwo X KinbkicTb OinbLia 3a 5

6. Bcix knieHTiB (Customer) 3 Tabnuui Sales, wWo 3gincHuNm GinbLue, Hixk 5 3amoBneHb (Order), a
TaKOX KiflbKiCTb ix 3amoBneHb (Order)

B. BCix knieHTiB (Customer) 3 Tabnuui Sales



1045

1046

1047.

1048.

1049.

1050.

1051

1052

r. Bcix knienHTiB (Customer) 3 Tabnuui Sales, wo 3gincHmunm 5 samosneHb (Order)
. ®yHKuisa ABS 3aCcTOCOBYETLCA OS5 NOBEPHEHHS:

a. MaKCUMarnbHOro 3Ha4YeHHs BUpasy
6. abconTHOro 3Ha4YeHHS BMpasy

B. MiHiManbHoOro Bupasy

I. cepenHbOoro 3Ha4YeHHs BMpasy

. fka 3 dpa3 SQL € kopekTHOo?

a. SELECT CustomerName, COUNT(CustomerName) FROM Orders ORDER BY
CustomerName

6. SELECT CustomerName, COUNT(CustomerName) FROM Orders

B. SELECT CustomerName, COUNT(CustomerName) FROM Orders GROUP BY
CustomerName

r. SELECT CustomerName, COUNT(CustomerName) FROM Orders HAVING
CustomerNamenotnull

Aka 3 ppas SQL noeepTae KinbKicTb paakis Tabnuui "Sales"?

a. SELECT COUNT(*) FROM Sales
6. SELECT COUNT(*) IN Sales
8. SELECT COUNTER(*) FROM Sales
r. SELECT NUM() FROM Sales

Ak oTpMmartm 3aranbHe 3HadYeHHs1 KONoHkM "Price” B Tabnuui "Sales"?

a. SELECT SUM(Price) FROM Sales
6. SELECT ADD(Price) FROM Sales
B. SELECT SUM(Price) WHERE Sales
r. SELECT TOTAL(Price) FROM Sales

Abpesiatypa DML BU3Ha4aeTbCs SK:

a. DataModelLane

6. DifferentModeLevel

B. DataManipulationLanguage
r. DataModelLanguage

AbpesiaTtypa SQL Bu3HavaeTbCA AK:

a. StructuredQueryLanguage

6. StructuredQuestionLanguage

B. StrongQuestionLanguage

I. cepen HaBedeHMX BapiaHTiB HEMAE NpaBuibHOI BigNoBigi

. BigHoleHHs nepBUHHNIN-30BHILLHIN KMNOY 3aCTOCOBYETLCA ANSA:

a. iHaekcauii Tabnuub

6. pecTpykTypu3auii 6asm gaHux

B. MEPEXpPEeCcHOro 3B’A3Ky Tabnumub

I. cepen HaBedeHUX BapiaHTiB HEMAE NpaBuibHOI BignoBigi

. 3OBHILLIHIN KMtoM - Le none, o:



a. MicTuTb 3Ha4YeHHa NULL

6. BMKOPUCTOBYETLCA ANs ONOKyBaHHA Tabnuub
B. MOB’si3ye Tabnumuto 3 iHWOo Tabnuueto

I. HE MICTUTb NOBTOPEHb

1053. ®pasa UPDATE possonse (6a3un gaHux):

a. 3MiHUTW OOWH pSIAOK Tabnuui

6. BMOAnNMTX OOUH PAOOK Tabnuui

B. BMAanutu GinbLue, HiXX oanH psiaok Tabnuui
I. 3MiHUTK Ginblue, HiXk ogMH PAAoK Tabnuui

1054. Ak 3miHuTK "Hansen" Ha "Nilsen" B konoHui "LastName" gns Tabnuui "Persons” (SQL)?

a. MODIFY Persons SET LastName="'Nilsen' WHERE LastName='Hansen'
0. UPDATE Persons SET LastName="Hansen' INTO LastName="Nilsen'
B. MODIFY Persons SET LastName='Hansen' INTO LastName="Nilsen'
r. UPDATE Persons SET LastName='Nilsen' WHERE LastName='"Hansen'

1055. Ak Ha moBi SQL Buganutu pagku, ge "FirstName" mictute 3HaveHHs "Peter" y Tabnuui "Persons”?

a. DELETE FirstName='Peter' FROM Persons

©6. DELETE FROM Persons WHERE FirstName='Peter’
B. DELETE ROW FirstName='Peter' FROM Persons

r. DELETE FROM Persons WHERE FirstName IS 'Peter’

1056. Ak Ha moBi SQL gogaTtn HoBMIM pagok y Tabnuuto "Persons™?

a. INSERT (Jimmy', 'Jackson') INTO Persons

6. INSERT VALUES ('Jimmy', 'Jackson') INTO Persons
B. INSERT INTO Persons VALUES ('Jimmy', 'Jackson')
r. INSERT INTO Persons SELECT ('Jimmy', 'Jackson')

1057. Axkvn SQL 3annT go3BONUTL OTPUMAaTK BCi pagku 3 Tabnuui "Persons”, oe 3Ha4eHHSA KOMOHKU
"FirstName" nounHaeTbca 3 "a"?

a. SELECT * FROM Persons WHERE FirstName LIKE 'a%'
6. SELECT * FROM Persons WHERE FirstName="a'

B. SELECT * FROM Persons WHERE FirstName='"%a%'

r. SELECT * FROM Persons WHERE FirstName LIKE '%a'



