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6a3oBuM piBEHb
1. Cuctema niHiMHMX PiBHSAHb CYMICHA, SIKLLO paHr 1i pO3LLIMPEHOT MaTpuL:

a. piBHMM paHry matpuui koedilieHTiB

6. GinbwKnn 3a paHr maTpuui KoediuieHTiB
B. MEHLUMI Bif paHry maTpuui koedilieHTiB
I. PiBHWM KiNbKOCTi HEBIAOMMX

2. CymicHa cnctema niHinHNX PiBHSHb BU3HA4YeHa, SKLWO paHr ii po3LUMPEeHOi MaTpuLi:

a. pIiBHUK KiNbKOCTI HEBIOOMMX

6. piBHMI paHry maTpuui kKoedilieHTiB

B. GinbluniA 33 paHr MaTpuui koedilieHTiB
I. MEHLUMN Bif paHry matpuui KoediuieHTis

3. Metogom Kpamepa MoxHa 3HanTK po3B'a30K:

a. NiHINHOT CUCTEMM PIBHSIHB, B SIKil KiNbKICTb HEBIAOMMX OOPIBHIOE KiNTbKOCTI PiBHSIHbL | BU3HAYHUK
MaTpuLi koediuieHTiB BigMiHHUIA Big HyNA

©. AOOBINbHOI NiIHINHOT CUCTEMW PIBHSAHb

B. MNiHIMHOI CUCTEMMU PIBHSAHD, B AKIN KifbKICTb HEBIAOMMX OOPIBHIOE KifTbKOCTi PIBHSAHb

I. NiHINHOI OAHOPIAHOT CUCTEMU PIBHSIHb

4. MaTpuyHUM METOAO0M MOXHAa 3HANTN PO3B'A30K:

a. NiHIMHOT CMCTEMM PiBHAHb, B AKiM KiNbKICTb HEBIAOMUX AOPIBHIOE KiNTbKOCTi PIBHAHb | BU3HAYHUK
MaTpuui koedilieHTiB BigMiHHUIA Big HyNst

6. AOBINbHOI NiHINHOT CUCTEMIN PIBHSHb

B. NiHIHOI CUCTEMMU PIBHSHb, B SKil KiNTbKICTb HEBIQOMMX OOPIBHIOE KiTbKOCTi PiBHSIHb

I. NiHINHOI OQHOPIAHOT CUCTEMU PIBHSHb

5. BusHayHMK MaTpuLi He 3MIHUTBLCS, SKLLO:

a. [0 eneMeHTiB OQHOro psiaka go4atyv BignoBigHI erleMeHTH iHLWOoro psiaka
6. enemMeHTX ABOX pPAOKIB MOMIHATU MicUSAMMK

B. [0 ereMeHTiB AesKoro pagka gogatn Yncno BigMiHHe Big Hyns

I. enemMeHTU OesiKoro psigka MOMHOXWUTY Ha OOBINbHE OiNCHE YnMcno

»

. [lo kBagpaTHOi MaTpuLi icHye obepHeHa MaTpuus nuiie Togi, Konm

a. il BU3HAYHUK He JOPIBHIOE HYMHO
©. 11 BU3HAYHMK OOPIBHIOE OQMHULI
B. BCi Il enemMeHTV BigMiHHI Big HyNs
I. il BUBHAYHUK JOPIBHIOE HYIO

7. BusHayHMK KBagpaTHOT MaTpuLi AOPIBHIOE HYIHO, SKLLO

a. BCi eneMeHTN AedKoro psaaka piBHi HymMo

0. BCi giaroHanbHi enemMeHTn MaTpuLi PiBHI HynMto

B. KilbKiCTb €NeMeHTIB, SIKi piBHI Hymto Ginblua 3a NopsaoK MaTpuLi
I. KiNbKiCTb eneMeHTIB, SKi PiBHI HYMN0 JOPIBHIOE MOPAOKY MaTpuLi

(o¢]

. MignpocTip niHinHOro npocrtopy - ue:

a. MigMHOXMHA 3aMKHEHa BiAHOCHO 004aBaHHS i MHOXEHHS Ha ckansp
©. AoBinbHa MOro NiAMHOXMHA



B. MiAMHOXWHa 3aMKHeHa BigHOCHO AOAaBaHHSA
I. NiAMHOXMWHA 3aMKHEHa BiJHOCHO MHOXEHHS Ha cKansp

9. Bba3suc niHINHOro NPOCTOpPY - Lle MHOXMHA NOro enemMeHTIB, SKi:

a. NiHiMHO He3anexHi i Byab-AKMIi eneMeHT NPOCTopYy € IX MiHINHO KoMbiHaLieto
6. NiHINHO He3anexXHi

B. NiHIMHO 3anexHi

I. NMiHINHO 3anexHi i byab-AKMIN eneMeHT NPOCTOPY € iX MiHINHOK KoMbiHaujie

10. Po3MipHicTb MiHINHOrO NpocTOpy piBHA

a. KiNbKOCTi enemMeHTiB B Moro 6asi

6. KiNbKOCTi BCiX AOr0 eNeMeHTIB

B. KINbKOCTiI MOro nignpocTopis

I. KiNbKOCTi enemMeHTiB AesKOoro 1oro nignpocropy

11. Matpuusa nepexoay Big ogHOT 6a3m 40 iHLWOT 4EeAKOro NiHIMHOro NPOCTopY €:

a. HEBUPOOXKEHOIO
0. BMPOOKEHOO
B. CUMETPUYHOIO
r. AiaroHarnbHoO

12. Hanisrpyna 3 OAMHNYHUM €rTEMEHTOM Ha3MBaETbCS:

MOHOIAOM

rpynoigom

KBasirpynoto
rpynoto

"o

13. pynoto Ha3mBaeTbCA

a. MOHOIa, BCi enemMeHTU Koro € 060pOTHUMM
6. HaniBrpyna 3 oAuHWYHUM €NeMEHTOM

B. HaniBrpyna 3 KOMyTaTuMBHO onepadi€eto

I. Hanisrpyna 3 acouiaTMBHOI onepadwieto

14. EnemeHTu a,b rpynu G HasnBaTbLCSA NepecTaBHUMMU, AKLLO

a. b= g lag ans peskoro g € G
6. b=g lagpnascixg € G

B. ab = ba

g

iHWa BignoBigb
15. pyna HasnBaeTbCcsA abeneBoto, sIKLLIO 3aaHa Ha Hin GiHapHa onepauis €:

a. KOMyTaTMBHOK
0. acouiaTMBHOIO
B. OUCTPUOYTUBHOIO
I. HenepepBHO

16. lMigcTaHOBKOK HA MHOXWHi X HA3UBAa€ETLCS

a. OiekTuBHe BigobpaXkeHHs
6. iH'ekTUBHe BioGpaxXeHHS
B. CIOP'EKTUBHE BigoOpaXKeHHs
I. HenepepBHe BigOOpPaXXeHHs

17. EnemeHT e HaniBrpynu S Ha3MBaeTbCA OANHULIEID, SKLLO ANa Oyab-aKoro s i3 S



a. se=3s
6. s ls=e
B. ES= S
res=s8e=3s

18. CymicHa cncTema niHINHUX PiBHSHb BU3HAYeHa, SKLWO paHr i po3LLMpeHoi MaTpuui

a. PIiBHUK KiNbKOCTI HEBIOOMMX

6. piBHMI paHry maTpuui KoedilieHTiB

B. GinblumiA 33 paHr MaTpuui koedilieHTiB
I. MEHLUMN Bif paHry matpuui KoediuieHTis

19. MeTtogom Kpamepa mMoxHa 3HanTh po3B'a30kK

20.

21.

22.

23.

24,

25.

a. NiHINHOT CUCTEMM PIBHSHL, B SIKil KiNbKICTb HEBIZOMMX OOPIBHIOE KiNTbKOCTI PiBHSIHL | BU3HAYHUK
MaTpuLi koediuieHTiB BigMiHHUIA Big HYNA

©. OOBINbHOI NiIHINHOT CUCTEMW PIBHSAHb

B. MNiHIMHOI CUCTEMMU PIBHSAHb, B AKIN KiNbKICTb HEBIAOMMX OOPIBHIOE KiflbKOCTi PIBHSAHb

I. NiHINHOI OAHOPIAHOT CUCTEMU PIBHSIHb

MaTpuyHUM METOOOM MOXHA 3HANTU PO3B'A30K

a. NiHIMHOT CUCTEMM PiBHAHb, B AKil KiNbKICTb HEBIAOMUX AOPIBHIOE KiNTbKOCTi PIBHAHb | BU3HAYHUK
MaTpuui koedilieHTiB BigMiHHUIA Big HyNs

6. AOBINbHOI NiHINHOT CUCTEMIN PIBHSHb

B. NiHIHOI CUCTEMMU PIBHSIHb, B SKil KiNTbKICTb HEBIQOMMX OOPIBHIOE KiNTbKOCTi PiBHSIHb

I. NiHIMHOI OQHOPIAHOT CUCTEMU PIBHSAHDb

Axwo cuctemy NiHIMHNX PiBHAHb MOXHa PO3B'A3aT MeTogoM Kpamepa, To il MOXHa po3B'd3atu

a. metogom [layca Ta MaTpu4yHMM METOLOM

6. metogom lMayca, ane He 3aBXAW MaTPUYHUM METOLOM
B. MaTPM4YHUM METOOOM, are He 3aBxau MeTogom [ayca
I. Tinbku metogom Kpamepa

ManI/ILUO MO>XHa NOMHOXUTWU Ha YNCNO, AKLLO BOHa €

a. TiNbKW KBagpaTHOK

©. OOBINbHOLO

B. TiflbKM MaTpULEO-CTOBMLEM
I. TiNbKM MaTpuULEero-psiAKOM

Cwucrtema niHiNHMX piBHAHb HA3MBAETLCS O4HOPIAHOM, SKLLO

a. BOHa He Mae XXO[HOro po3B'a3ky

6. BOHa Ma€ egMHUIN PO3B'sA30K

B. BOHa Mae binbluUe Hi>XXK OOUH PO3B'sI30K
I. BCi BiNbHi 4fieHW JOPIBHIOKTE HYMHO

Matpuo A MoxHa NOMHOXUTKU Ha MaTpuuo B, akwo

a. A i B posinbHi matpuui

6. KkinbkicTb paakis matpuui A gopiBHIOE KinbkocTi cToBnuiB MaTpuui B
B. KifbKiCTb CTOBMUIB MaTpuLi A [IOPIBHIOE KiNbKOCTI paakie matpuui B
r. Ai B ogHakooro poamipy

Matpuui A i B maoTb ogHakosi poamipy 4 X 2. Haf HUIMM MOXHa BUKOHATM Taky onepaLwiio:



26.

27.

28.

29.

30.

31.

32.

33.

a. nepemuoxutn A na B
0. gogatu

B. nepemHoxutn B Ha A
r. noginutm A na B

OAaHopigHa cnctemMa nNiHinHKX PiBHAHb 3aBXau

a. CyMmicHa i BuU3Ha4eHa
6. cymicHa i HeBM3Ha4eHa
B. He cyMicHa

I. CymMicHa

B13Ha4YHUK MaTpuui HE 3MIHUTBCH, SKLLO

a. 00 eneMeHTIiB OQHOro psigka go4aTtyv BignNoBigHI €NeMEeHTM iHLOro psigka
6. enemMeHTM ABOX pPAOKIB MOMIHATU MicUuAMMK

B. [0 erneMeHTIiB AesAKOoro psagka ogaTtv YMcno BigMiHHe Big Hyns

I. eNfEMEHTU AESKOro psiaka MOMHOXUTM Ha AOBINbHE AiNCHE YNCIo

BuaHayHuk gobyTKy ABOX MaTpuLb

a. AopiBHIOE JOOYTKY BM3HAYHMKIB LMX MaTpuLb

6. MeHLWwwun Big A0BOYTKY BU3HAYHUMKIB LIMX MATpULb
B. Binblini Big OOYTKY BU3HAYHUKIB LUX MaTpuULb
I. AOPIBHIOE CYMi BU3HAYHMKIB UUX MaTpuULb

AK 3MIHUTBLCA BU3HAYHUK MaTpuLi, SKLWO B HbOMY NMOMIHSTY ABa PAAKM MiCLAMN?

a. He 3MiHUTbLCS

0. 3MiHUTb TiNbKN 3HaK

B. [OPiBHIOBaATMME HYIIHO
r. 30iNbWMTLCA B ABa pasu

AK 3MIHUTLCA BU3HAYHWMK MaTpuUi, AKLWO ii TpaHCNOHyBaTW?

a. He 3MiHUTbCA

6. 3MiHUTb TiNbKW 3HaK

B. AOPiBHIOBATMME HYIIO
r. 30iNbWMTLCA B ABa pasu

[o kBagpaTHOi MaTpuLi icHye obepHeHa mMaTpuusa nue Togi, Konm

a. il BU3HAYHUK He JOPIBHIOE HYIHO
©. 11 BU3HAYHMK OOPIBHIOE OQMHULI
B. BCi il enemMeHTn BigMiHHI Big Hyns
I. il BUBHAYHUK JOPIBHIOE HYIO

Matpuui A i B Ha3vBaloTb NoaibHUMU, SKLLO

a. icHye HeBupomkera matpuus C taka, wo A = C~1 BC
6. icHye HempomxkeHa matpuus C Ttaka, wo A = BC'

B. A= B!

r A= B2

BuaHayHuK KBagpaTHOT MaTpuLi OPIBHIOE HYNO, SKLLO

a. BCi eneMeHTN edAKoro psaka piBHi Hyro
0. BCi giaroHanbHi enemMeHTn MaTpuLi PiBHI HynMto



34.

35.

36.

37.

38.

39.

40.

41.

42.

B. KiNbKiCTb €neMeHTIB, siKi piBHi Hynto GinbLua 3a Nopsagok MaTpuui
I. KiNbKiCTb €NeMeHTIB, SKi PiBHI HYMN0 JOPIBHIOE NOPAAKY MaTpuLi

MignpocTip niHinHoro npocTtopy — ue

a. NiAMHOXWHA 3aMKHEHa BiAHOCHO 004aBaHHS | MHOXEHHS Ha ckansp
©. [JoBinbHa NOro NigMHOXWHAa

B. MiAMHOXMHa 3aMKHEHa BiQHOCHO AoaaBaHHS

I. NiMHOXMHA 3aMKHEHa BiAHOCHO MHOXEHHS Ha cKansp

Basuc niHinHoro NpocTopy — L& MHOXMHA NOro eNeMeHTIB, SKi

a. NiHIHO He3anexHi, i Byab-AKMN eneMeHT NPOCTOPY € iX MiHiNHOK KoMBiHaLiE
6. NiHINHO He3anexHi

B. NiHIMHO 3anexHi

I. NiHINHO 3anexHi, i Oyab-AKuin eneMeHT NPOCTOopY € iX MiHINHO KoMbiHaLuieto

Po3MipHiCTb MiHIMHOMO NPOCTOPY AOPIBHIOE

a. KiNbKOCTi enemeHTiB B Moro 6asi

6. KINbKOCTI BCiX Oro enemMeHTiB

B. KiNbKOCTi MOro nignpocTopis

I. KiNbKOCTi eNeMeHTIB 4esKOro 1oro nignpocropy

B saranbHomy pieHsiHHi npsimoi Az + By + C = 0 (4, B) - ue:

a. KoopAuHaTh HanpPsIMHOro BEKTOpa NpsiMoi

6. KoopaMHATK TOYKKM, Yepes Ky NPoxoauTb npsima

B. BEMNWYMHWM Bigpi3KiB, SIKi BiATMHAE NpsiMa Ha OCAX KoopAaunHaT
I. KOOpOWHATU HOpManbHOro BEKTOpa

HopmarnbHe piBHSHHA NPAMOT Mae BUA:

a. zcosa —ysina—p=20
6. zcosa+ysina—p=20
B. zsina +ycosa—p =0
rnxcosa+ysina+p=20

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

a. [OOBXMHa BiApi3ka, KM BiATMHAE npsiMa Ha oci abcumc

0. OoBXMHa Bigpi3ka, KU BioTMHAE NpsiMa Ha oci opanHaT

B. AOBXMHA Bigpi3ka MK TO4KaMU NepeTuHy NpsMOi 3 KOOPANUHATHUMN OCAMM
I. BiACTaHb Bif No4aTKy KOOpAMHAT 4O NPSAMOi

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

a. KyT, KU yTBOPIOE NpsAMa 3 goaatHiM Hanpsimom oci Ox
6. KyT, IKWi1 YyTBOPIOE NpsiMa 3 AoAaTHiM Hanpsimom oci Oy
B. KT, KU YTBOPIOE HOpPMarb [0 NPAMOi 3 AofaTHIM Hanpsimom oci O
. KyT, iKWl yTBOPIOE HOPMarb A0 NpsIMOi 3 fgoaaTHiM HanpsiMom oci Oy

#ka 3 HaCTYMHMX NiHiN € 0BMEXeHOI0:

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

#ka 3 HaCTYMHMX NiHi HE Mae XXOQHOI OCi CUMETPII:



a. rinepbona

6. napabona

B. eninc

I. iHWa BiaNoBIAdb.

43. fka 3 HacTyMHUX NiHiK He Mae LeHTpa CUMeTPiIl:

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

44. PigHsinHs npsamoi uAx + uBy + puC = 0 matme HopmarnbHWUit BUMMSA, SIKLLO:

1

aHm=Trg

5 1=~

B. 4 = j:\/i npuiomy uC' < 0
Lop= i\/m,npmqomy,u0>0

45, KaHoHiYHe piBHAHHA eninca Mae HacTyNHUIM BUMMSA:
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46. KaHOHiYHe piBHAHHS napabonv Mae HacTyMHUI BUrMSAa:

[
N

5 g -1

2 2

X
A |

2 = 2px
2 |y
ratE=0

47. KaHoHiYHe piBHAHHSA rinepbony mae HaCTyMHUIN BUMAA;

N

2
w w1
z? o
y2:2p$
2 2
s +4%&=0

48. Bextopn a = (x1, Y1, 21) Ta b= (22, Y2, 22) ByoyTb KONIHEAPHUMU, SIKLLO:

a. 122 +y1y2 + 2122 =0
T Yo oa
6. T2 + Yo + 22 0
B. T _ Yz
z2 Y2 22
Tityita
T2 +Yy2+22

49. MnowwuHa, piBHAHHS skoi az + by + ¢z = 0 (abc # 0),

a. napanenbHa Tinbku 4o oci Ox
6. napanenbHa Tinbku 8o oci Oy
B. napanenbHa Tinbkn go oci Oz
. NPOXOAMTL Yepes NoYaToK KoopauHaT

50. OpT — ue BeKTOp, AOBXMHA SKOro AOPiBHIOE



51.

52.

53.

54.

55.

56.

57.

a. 1

6. 0

B. \/ﬁ e T — BUMIPHICTb NpoCTOpy
. , Ae N — BUMIpHICTb NpocTopy

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

Tmoop
© wan

CkansipHuit 10ByTok BekTopis @ = (2;5) Ta b = (2; 3) nopisHioe

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

CepeauHoto Bigpiska 3 kiHuamu y Toukax A(0;4) ta B(—2;2) e Touka
a. M(2;2)
6. M(—2;6)
B. M(—1;3)
r. M(—2;—2)

Flka 3 TOYOK HanexwTb nNnowwHi 2z +y + z — 4 = 0?

(2;2;—2)
(- 2, ;0)
(—1;3;1)
- (0;2;-2)

Touka M pinuts Bigpisok AB y BigHowWweHHI 2:1. Y SKOMy BigHOLLEHHI AinuTb LS Touka Bigpisok BA

a.
6.
B.
y

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

MnowwwmHa, pisHsHHA sikoi ax + ¢z + d = 0 (acd # 0), napanenbHa

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

Bcranosutn Bug YotupukytHuka ABC D 3 Bepwmtamm y Toukax A(0; 0), B(1;3), C(4;4),

D(3;1):

58.

a. pomb

6. NPAMOKYTHUK
B. KBagpat

r. Tpaneuis

KoHiuHa NoBepxHS! - Lie NMOBEPXHS, yTBOPEHA NPSIMUMU, SiKi



a. nNpoxogaTb Yepes 3agaHy TOYKY | MepeTnHaloTb 3agaHy MiHito
6. NpoxopATb Yepes 3afaHy TOUKY

B. MapanernbHi 3agaHin NpaMin i nepeTMHaoTb 3a4aHy iHito

I. napanernbHi 3agaHin npamin

59. PieHsiHHs 922 — 4y? — 422 = 0 3apae B npocTopi

a. enincoig,

6. KOHiYHY NOBEPXHIO

B. UMMIHAPWUYHY NOBEPXHIO

I. OAHOMOPOXHUHHWIA rinepbonoing

60. PiBHsiHHs 922 + 4y? + 422 = 36 3anae B npocTopi
a. enincoig
6. KOHiYHY NOBEPXHIO
B
r.

. UMNIHOPWYHY NOBEPXHIO
OLHOMNOPOXHUHHMI rinepbonoig

61. PisHsiHHs 922 — 422 = 36 3apae B npocTopi
a. enincoif
6. KOHiYHY NMOBEPXHIO
B
r.

. UMNIHAPWYHY NOBEPXHIO
OLHOMNOPOXHUHHWIA rinepbonoig

62. PiBHsiHHs 922 + 4y? — 4z = 0 3apae B npocTopi

a. enincoif

6. KOHiYHY NOBEPXHIO

B. UMNIHAPWUYHY NOBEPXHIO
r. eninTM4HUn napabonoin

63. CepeauHu cTopiH TpuKyTHUKa nexarsb y Toukax My (—1;5), My(3;4), M3(8; —4). Cknactu
PIBHSHHA CTOPOHM TPUKYTHMKA, SKa NPOXOAMTb Yepes Touky M;:

a. 5z +8y+35=0
6. 8 +5y—17=10
B. 8 +5y+25=0
ror+8y—19=0

64. lNpamoniHivHi TBIPHI NOBEPXHI APYroro Nopsaaky - ue npsiMi, ski

a. NepeTMHaoTb MOBEPXHIO B OOHIN TouLi
0. nepeTMHaKTb NOBEPXHIO B ABOX TOYKaAX
B. OOTUKAaKTLCA A0 NOBEPXHI
r. iHWa BianoBigb

65. JliHis nepLioro nopsaky Ha NNOWWHI — ue

a. [OoBiNbHa 3aMKHeHa niHia 6e3 camonepeTuHiB
0. [JoBinbHa 3aMKHeHa JiHis

B. npsiMa

I. KOmno

66. Hepisnictb ax + by + ¢ < 0 BU3Ha4ae Ha NnoLmHi

a. npsmy
6. Bigpi3ok



B. Kpyr
I. NiBAAOWMNHY

67. 3aranbHuii po3s's3ok pisHsHHA (22 — 5)y’ = 1:

a. y= %arctg% +C

T—+/d
6.y—2fln "y +C

_ 1 z++/5
B.y—2\/gln P +C

r. Cepen HaBedeHWX BapiaHTiB HEMaeE NPaBUIbHOI BiANOBIAi
68. 3aranbHuil po3e'asok pisHaAHHA V'3 — 2 dy = dz:
LY = arcsm +C
6 Yy = farcsma: +C
B. Y = arcsmﬁ +C
r. Cepeq HaBegeHMX BapiaHTiB HEMa€e NpaBUIbHOI BigNoBiAi

69. 3aranbHuii poss'asok pisHaHHa (22 + 2)y = 1:

a. y:arctg% +C
6. y:%arctg\%
B. Yy = 2\/—ln % +C

r. Cepen HaBedeHWX BapiaHTiB HEMae NpPaBUIbHOI BiAMNOBIAi

70. 3aranbHuii po3s'asok pisHaHHS y' + 9y = 0 mae Burnaa;

a. y=Cjcos3z + Cysin 3z

6. y = C1e3® + Che 3

B. y = €”(Cy cos 3z + Cysin 3x)

r. Cepen HaBedeHWX BapiaHTiB HEMae NPaBUIbHOI BiANOBIAi

71. ®ynkuis y = C) cos 7 + Cy sin § € 3aranbHnM po3s'a3kom piBHAHHS:

a. 16y" +y=¢€"

6. 16" +y =0

B. ¥ + 16y =0

r. Cepeq HaBegeHMX BapiaHTiB HEMae NpaBUIbHOI BignoBiAi

72. ®yHpameHTanbHa cuctema pose'askis pisHaHHA ¥ — 4y’ + 4y = 0 mae surnaa:

_ 2z _ 2z
a Yy =€, Y —¢€

6. Yy = e, y, =2e*

B. y1 =e*, y, =0

r. Cepen HaBedeHMX BapiaHTiB HEMae NpPaBUIbHOI BiAMNOBIAi
73. Akwo andepeHuiansHe pisHaHHA ¥ + 4xy’ — 10y = 0 mae ABa 4aCTUHHI PO3B'A3KM Y1 | Yo, TO:

a. y1 + yo 6yme, a C1y; — Cyyy He Byae po3B'A3KOM LbOro PiBHSHHS

6. y1 +yo i Cry; — Cays ByayTb po3B'A3KamMm LbOMO PIBHAHHS

B. Y1 + ¥ i C1y1 — Cyys MoXyTb ByTH, @ MOXYTb i HE ByTI PO3B'A3KAMM LIbOTO PIBHAHHS
r. Cepen HaBedeHWX BapiaHTiB HEMae NPaBUIbHOI BiANOBIAi

74. SKWo Yy i Yo - ABA NiHIHO He3anexHi po3s'asku audepeHuiansHoro pisHaHHA ¥ + a1 (z)y +
as(z)y = 0, To 3ararnbHUI PO3B'A30K LOTO PIBHSIHHS MA€E BUTTIAL;



75.

76.

77.

78.

79.

80.

81.

82.

a. y = C1e"? 4 Che¥?®

6. y=uy1 + ¥

B. y = Ciy1 + Coypr

r. Cepeq HaBegeHMX BapiaHTiB HEMae NpaBUIbHOI BigNoBiAi

dyHaameHTanbHa cuctema poas'askis pisHaHHs ¥ — 3y’ — 10y = 0 mae surnaga:

_ bz =
a Yy =€, Y =€

_ .3z _ ,—10z
6. Yy =¢€ ’ Yo =€
B. y; = e*cosdx, 1y, = e*sindx
r. Cepen HaBeaeHWX BapiaHTiB HEMae NPaBUIbHOI BiANOBIAi

2x

SaranbHuit po3s'asok pisHsHHA iy — 2y’ — 3y = 0 mae Burnag:

a. y=Cie "sin2x + Cye * cos 2z

6. y = C1e3® + Che 3"

B. y = Cre ® 4 Cye®®

r. Cepen HaBedeHWX BapiaHTiB HEMae NPaBUIbHOI BiAMNOBIAi

dynkuia y = C4 e’ + 026_4‘” € 3aranbHUM PO3B'A3KOM PIBHAHHS:

ay —y —12y=0
6. v +y — 12y =0
B. ¥y +3y —4y =0
r. Cepen HaBegeHMx BapiaHTiB HEMae NpaBUIbHOI BignoBiAi

Mopsiok andepeHuiansHoro piskanks (y' )% — 4zyy’ + 8y? = 0:

W NN -

a.
0.
B.
r. Cepen HaBedeHMX BapiaHTiB HEMae NPaBUIbHOI BiAMNOBIAi

#ke 3 HaBeOeHUX PiBHSIHb He € AndepeHLianbHUM:

a [y|+y =0
6. g—; + 5yg—z =1
8. dy = (dz)?

r. Cepen HaBedeHWX BapiaHTiB HEMae NPaBUIbHOI BiANOBIAi
Mopsinok avdepeHLiansHoro pisHanks (y')3 + dzyy” — Ty = O:
a. 1
0. 2
B. 3
r. Cepen HaBedeHWX BapiaHTiB HEMae NpPaBUIbHOI BiAMNOBIAi

BkaxiTb goyHKLit0, iKa € PO3B'A3KOM piBHSAHHS zdx + ydy = 0:

a. y=¢€"
6. y==
B. Yy = 2

r. Cepen HaBedeHWX BapiaHTiB HEMaeE NPaBUIbHOI BiANOBIAi
' . 1 ! .
3aranbHuM po3B'sskoM piBHsHHA Y + 3y = O e:

a. y=Cp + Che™
6. y=1



B. Yy —= Cl + 0263”3
r. Cepen HaBeaeHWX BapiaHTiB HEMae NpPaBUIbHOI BiANOBIAi

83. XapakTepuctnyHe piBHAHHA 4N4 NiHINHOMO O4HOPIAHOrO ANMepeHLianbHOrO PiBHSAHHS 3i cTannmm
koediuieHTamu mae kopeHi Ay = 1, Ay =1 — 34, A3 = 1 + 3i. Togi 3aranbHUM po3B'saskom
Uboro AndepeHLianbHOro PiBHAHHS €:

a. y = Cie® + Cre 3 4 Cye®”

6. y = (C1 + Cy cos 3z + Cssin 3x)e”

B. y = C7 + Cycos3x + C3sin3x

r. Cepen HaBedeHWX BapiaHTiB HEMae NpPaBUIbHOI BiAMNOBIAi

84. XapakTepuCTuiHe piBHAHHA AN NiHINHOrO OfHOPIAHOrO AndepeHLianbHOro PiBHAHHSA 3i cTanumMm
koedilieHTamn Mae kopeHi A\; = 2, Ay = 2 — 24, A3 = 2 + 2. Togi 3aranbHUM pO3B'A3KOM
Lboro AndepeHLianbHOro PiBHAHHS €:

a. Yy = 0162”” + 026_2:6 + 0362:6

6. y = C7 + C5 cos 2z + C5 sin 2z

B. y = (C; + Cy cos 2z + Cj sin 2x)e*®

r. Cepen HaBedeHWX BapiaHTiB HEMae NPaBUIbHOI BiANOBIAi

85. XapakTepuncTuuHe piBHAHHSA ANs andepeHuiansbHoro pisHaHHA ¥ + a1y’ + asy = 0 mae gea
oaHakosi kopeHi k; = k9. Toai saranbH1UM po3s'saskoM AudepeHLianbHOro piBHsAHHS Byae:

a. y = CieM® + Cheh®

6. y=Cicoskix+ Cysinkyx

B. y = eM(C} coskyx + Cy sinky )

r. Cepen HaBedeHWX BapiaHTiB HEMae NpPaBUIbHOI BiAMNOBIAi

86. 3aranbHuM poas'askoM piHaHHA ' = 6(z + 1) + e” €:

ay=3@x+1)?2+e+Cz+C,

6. y=6(z+1)>3+e*+C
B.y=2xa>+x24+ e+ Ciz+ O,

r. Cepen HaBedeHWX BapiaHTiB HEMaeE NPaBUIbHOI BiANOBIAi

87. XapakTepuctn4yHe piBHAHHSA 414 NiHINHOMO 04HOPIAHOrO AndepeHLianbHOro PiBHSAHHSA 3i CTannmm
koedilieHTamn Mae kopeHi A\; = 2, Ay = 3, A3 = 3. Topi 3aranbHM po3B'A3KOM LibOro
andepeHUianbHOro piBHAHHSA €:

a. y = C1e*® + (Cy + Csz)e’®

6. y = C1e?® + Che’®

B. Yy = C’lezm + C’2€3:B + 036356

r. Cepeq HaBegeHMX BapiaHTiB HEMa€e NpPaBUIbHOI BigNoBiAi

88. XapakTepucTuyHe piBHAHHA Ana audepeHuiansHoro pisHaHHA §¥' + a1y’ + asy = 0 mae
KoMmnnekcHi kopeHi o + (1 i o — (. Toai 3aranbHUM PO3B'A3KOM AN epeHLianbHOro PIBHAHHS €:

a. y = e°2(C} cosaz + Cy sin azx)

6. y = C; cosax + C5 sin fx

B. y = C1e*® + CreP?®

r. Cepen HaBedeHWX BapiaHTiB HEMae NPaBUIbHOI BiANOBIAi

89. BararnbHiM po3B'A3koM piBHsHHA ' = cos 3z + %% e:

a. y= —cos3z + e + C
6. y:—%cos&n—keh—f—C



90.

91.

92.

93.

94.

95.

96.

97.

B. Yy = —% cos 3x + ie% +C
r. Cepen HaBeaeHMX BapiaHTiB HEMae NPaBUIbHOI BiANOBIAi

dyHkuis y = C1e*® + Cye™® € 3aranbHiuM po3s'siskoM PiBHSIHHS ...

a y' +2y +8y=0
6.y +2y —8y =0
B. ¥ —2y +8y=0
r. Cepen HaBedeHWX BapiaHTiB HEMae NPaBUIbHOI BiAMNOBIAi

3aranbHUM poas'askom pisHaHHA ¥’ — 4y’ = O e:

a. y= Cl + C2€4$

6. y=1

B. y = C; + Che™**

r. Cepen HaBedeHWX BapiaHTiB HEMae NPaBUIbHOI BiANOBIAi

BkaxiTb oyHKLt0, SIKa € PO3B'A3KOM PiBHAHHS ydy = z(ﬁl) :
a. y=¢€"
6. y=2
_ 1
B. Y = m

r. Cepen HaBedeHWX BapiaHTiB HEMae NPaBUIbHOI BiAMNOBIAi

dyHaameHTarnbHa cuctema po3s'askis pisHaHHS y' + 4y’ + 20y

a. y; = cosdx, Yy =sindzx
_ 2 N7

6. y1 =€, Yy =e

B. Y1 = e ®cosdx, 1y, =e Fsindx

r. Cepeq HaBegeHMX BapiaHTiB HEMae NpPaBUIbHOI BigNoBiAi

2x

OudbepeHuiantHe pisHanns ¥ — 4z3y” + 6(x + 5)y’ — ytgz

a. JliHinHuM HeogHOpPIgHUM
6. HeniHiHMM HeoaHOPIOHUM TPETBLOro NOPSIAKY

0 mae Burnsaa;

B. JIiHiMHUM ogHOpPIgHUM TPETbOro NOpPAAKY 3i 3MiHHMMUK KoedilieHTaMu

r. Cepen HaBedeHWX BapiaHTiB HEMae NPaBUIbHOI BiANOBIAi

Po3B'A3koM pPiBHAHHSA a:2y’ = y + 4 e dyHkuis:

a. y=_¢€"
6. y:2e§—4
B.y=4

r. Cepeq HaBegeHMx BapiaHTiB HEMae NpaBUIbHOI BigNoBiAi

dyHaameHTanbHa cuctema poas'askis pisHaHHS ¥ — 2y’ + 26y = 0 mae surnaa:

a. Yy = e*cosdzr, Y, = e’sindx
_ 2 _ 26z

6. Yy —=¢€ y Yz =€

B. Yy = e “cosdx, yYy =e “sindx

r. Cepeq HaBegeHMX BapiaHTiB HEMa€e NpaBUIbHOI BigNoBiAi

Ake cepepn HaBegeHWX audepeHuianbHUX PIBHAHb HE € NIHINHUM:

a. z2y" + bxy' + 3y = sinx

6.y +3y —5=0
B.yy' +3y +2=0
r. Cepen HaBedeHWX BapiaHTiB HEMae NPaBUIbHOI BiAMNOBIAi



98. [ndepeHuianbHe piBHAHHSA y(”) + aly("_l) + a2y(”_2) + ... 4+ a,y = 0 HasvBaeTbCs:

a. HeniHinHnm m-ro nopsiaky

6. JliHiMHUM OaHOPIAHMM T-TO NOPSAAKY

B. JIiHINHUM HeoaQHOPIAHUM T -ro NOPSAKY

r. Cepeq HaBegeHMX BapiaHTiB HEMa€e NpPaBUIbHOI BignoBiAi

99. SKwo xo4a 6 opHa 3 O4HOCTOPOHHIX rpamub  lim f(x), lim f(z) nopisHioe 400 abo —oo
z—x0—0 z—x0+0
, TO NPSIMY T = T Ha3\BalOThb

a. BEPTUKarbHOK acuMnToTo rpadika dyHkuii y = f(z)
6. rOPM3OHTamNbLHOK acuMATOTO rpadika dyHkuii y = f(x)
B. MOXWIIOK acumnToTolo rpadika dyHkuii y = f(x)

. [OTMuHOM A0 rpadika yHkuii y = f(z)

100. lMocnigoBHICTb {an} Ha3MBaETbCSA HECKIHYEHHO Marnoto, SKLLO

a. lim o, =0
n— o0

6. lim o, =1
n—oo

B. o, =0
Lo, =+

101. Cyma pauioHanbHuX Yncen He Moxe ByTn Yncriom

a. ippauioHanbHUM
©. OincHUM

B. 0

I. pauioHanbHUM

102. HenepepBHa Ha KOMMaKTi PYHKLiS € HA LbOMY KOMMaKTi

a. piBHOMiIpPHO HenepepBHOID
6. KyCKOBO HemnepepBHOI

B. PO3PMBHOIO

I. HeoOMeXeHOo

103. Akwo f"(x) < 0 wa intepsani (a, b), To rpadik dyHkuii y = f(x) Ha ubomy iHTepBani

a. Onyknun Bropy
6. onyknuin BHU3
B. Mae nepervH

I. Mae MakCUMym

104. HenepepBHicTb yHKUIT y ToULi Ana AndepeHLiNnoBHOCTI doyHKLIi y AaHin Toyli €

a. HeoOXxigHO YMOBOO

6. [OOCTaTHLOK YMOBOIO

B. HeoOXxigHO i 4OCTaTHLOK YMOBOK

I. Hi HeobXigHOLO, Hi 4OCTATHLOK YMOBOK

105. [Bi HECKIHYEHHO Mani Npu T — T QyHKUii f | g Ha3VMBaKOTL eKBiBANEHTHUMMU, SAKLLO

a. lim f@) _ 1
T 9(z)
6. lim [z) _ 0

T 9(z)



B. lim {2 =
Tz 9(z)
r lim {2 — 7
T 9(z)
106. Mpadik dyHkuii y = f(2x) moxHa nobyaysatu, kLo Woao rpadika dyHkuii y = f(x)
30INCHUTN

a. cTucK y 2 pasu B3nosx oci Ox
6. ctuck y 2 pasm B3gosx oci Oy
B. po3Tary 2 pasv B3noex oci Ox
r. posTtary 2 pasu B3aosx oci Oy

107. [Ons 4icnosoro pagy 2211 a, ymosa lim,, , a, =0¢

a. HeobXigHOK YMOBO 36iXKHOCTI

6. [OCTaTHBLOK YMOBOI 36iXKHOCTI

B. HeOOXigHO i 4OCTaTHLOI YMOBO 306iXKHOCTI
I. NpaBWUNbHOI BiANOBIAi HEMaE

108. Pagom Ternnopa ansa qyHkuii f(a:) B OKOMi TOYKW I Ha3nBaloTb CTeNeHeBUN paa

a. f(zo) + Jf—ol(:g o) + LG (5 — )2 ...+%f—ol($_xo)n+...
6. f(zo) — L5 (2 — mo) + L3 (2 — 20)? + -+<1w—%ﬁw—xwwnn
. f(20) + L8 (2 + 29) + L0 (2 + 20)2 + ...+ L) (g 4 ) 4

()m0 n
nf@w+—%%x—%%+—%Hm—%ﬁ+~~+LiJ@—x@—%-

n

109. Mnouwy S nnockoi dirypu D oBumncniooTs 3a POPMYnoo
a. §= [, dedy

6. S=[,/1+x2+y>dedy

B. = [,zydedy
r S:fD./:cyda?dy
110. dynkuii f(z) = lgz®ig(z) = 2lgz

a. TotoxHi ans scix € (0, +00)
6. ToTOXHi Ans Beix = € [0, +00)
B. TOTOXHI Ans Beix ¢ € (—00, +00)
I. HE piBHi ANs XKOQHOrO aprymeHTy

111. ®ynkuis f(x) HenepepBHa B TOULi T, KO

a lim f(z) = f(ao)

6. 39}52 f(z) =
8- m—1>lmrn f( ) - m—l>lmrn+0f( )

r. (OyHKLis BU3HaAYeHa B TOuL X(

112. MoxigHy dyHkuii y = y(x), 3apaHoi napameTpuiro sik = z(t), y = y(t), obuncriotoTs 3a

cdopmynoto
a Yy, = %;
pa
6. Y, =
B. Yy = wéyé
r Yy = o (y,)?



113. Hexan R — papiyc 36kHOCTi cTeneHeBoro paay ZZOZO an,(x — xo)". Len pag 3asxam 36bkHUN
Ha MHOXWHi

a. (zg — R,z + R)
6. [2130 — R, To + R]
B. (—R,R)

r. [-R,R]

114. 13 Oyab-sikoi 06MeXXeHOI NOCNiAOBHOCTI AINCHMX YMcen MoXHa obpatu

a. 30ikHy nignocnigoBHiCTb

6. cTporo cnagHy nignocnigoBHICTb

B. CTPOro 3pocTarody nignocnigoBHICTb
I. NpaBWUNbHOI BIANOBIAI HEMaeE

115. AKwo dyHKUIa ¥ = f(:z:) andepeHuinoBHa B TouLi L, TO BOHA

a. HenepepBHa B TouLi I
6. pospuBHa B ToOYUI I

B. 3pocTaroyda B TouLi &
I. cnagHa B TouUi I

116. AKwWoOo PyHKUIA ¥ — f(ac) AndepeHuinoBHa B TouUi g, | MA€e B TOULi £y EKCTPEMYM, TO

a. f'(zo) =0
6. f'(z) =1
8. f'(o) #0
r f'(zo) >0

o0
117. Pap Z a,, Ha3nBaeTbCcs abCcontoTHO 36KHMM, SKLLO 36iraeTbes paa

118. Tpadik dyHKUiT Yy = f(%m) MoXHa noByayBaTm, SKLLO WoAo rpadika dyHkuii y = f(z)
30INCHUTN

a. posTary 2 pasu B3gosx oci Ox
6. ctuck y 2 pasm B3aosx oci Oy
B. CTUCK y 2 pa3u B3aosx oci Ox
r. po3tary 2 pasu B3goex oci Oy

119. padik dyHKUii y = %f(a:) MoxHa nobyayBsaTm, SKLWO wofo rpadika dyHkuii y = f(z)
30INCHUTN

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



120. padik dyHkuii y = 2 f(x) moxHa nobyaysatu, sKio Wwopo rpadika dyHkuii y = f(x)
30INCHUTN

a. postary 2 pasu s3goex oci Oy
6. posTary 2 pasu B3gosx oci Ox
B. CTUCK Yy 2 pa3u B3aosx oci Ox
r. cTuck y 2 pasu B3goex oci Oy

121. Tpadik pyHKUIT Yy = f(:z; - 1) MOXHa nobyaysaTy, AKLO LWoAo rpadika yHKUiT y = f(a:)
30INCHUTN

a. nepeHoc Ha 1 Bnipaso B3aoex oci O
6. nepeHoc Ha 1 BniBo B3oBX oci O
B. nepeHoc Ha 1 Bropy B3gosx oci Oy

r. nepeHoc Ha 1 BHK3 B3gosx oci Oy

122. Tpaddik PpyHKLiT Yy = f(:p + 1) MOXHa nobydyBaTy, AKLWO WoAo rpadika yHKuUil y = f(a:)
30INCHUTN

a. nepeHoc Ha 1 Bniso 30X oci O
6. nepeHoc Ha 1 Bnpaeo B30BX oci O
B. nepeHoc Ha 1 Bropy B3gosx oci Oy

I. MepeHoc Ha 1 BHWU3 B3QOBX OCi Oy

123. Tpadik dyHkuii y = f(x) + 1 moxHa nobyaysatu, skwo woao rpadika dyHkuii y = f(x)
30INCHUTN

a. nepeHoc Ha 1 eropy B3aosx oci Oy
6. nepeHoc Ha 1 BnpaBso B3nosx oci O
B. nepeHoc Ha 1 Bniso B3gosx oci Ox

r. nepeHoc Ha 1 BHM3 B3aosx oci Oy

124. Tpadik pyHKUIT Yy = f(:z:) — 1 moxHa nobyayBaTu, AKLLO Woao rpadika yHKUiT Yy = f(a:)
30INCHUTN

a. nepeHoc Ha 1 BHU3 B3goBx oci Oy
6. nepeHoc Ha 1 Bnpaeo B30oBX oci O
B. nepeHoc Ha 1 Bniso B3aosx oci Ox
r. nepeHoc Ha 1 Bropy B3goex oci Oy

125. paddik pyHKLiT Yy = ln(x - 2) CUMETPUYHWUI BIAHOCHO NPAMOI Yy — & [0 rpadika dyHKuii

a.y=e"+2
6. y=e€*—2
B. y = e*t?2
ry=e*?

126. KoxxHa HeENopoXXHSA obmexeHa 3BepXy MHOXMHA MaE

a. TOYHY BEPXHIO rpaHb
6. TOYHY HWDKHIO rpaHb
B. MiHIMyM
I. MakCMMyM

127. Ona MHOXMH HaTypanbHuX, Winux Ta pauioHanbHMX Yncen BUKOHYIOTLCS BKIIOYEHHS

a NCZcCcQ
6. NCQcCZ



B. QCNCZ
rZcNcCQ

128. 3HaNTX MiHIMYM Ta MakCUMyM MHOXUHU F = (0, 1):

a. MiHiMyMy Ta MakCcumMymy Hemae
6. min F =0,maxFE =1

B. MiHiMymy Hemae, max F = 1
r. min ¥ = 0, makcumymy Hemae

129. Ske 3 TBEpPAKEHb € NMPABUMBHUM AN MHOXWHM AiicHuX yncen R

a. daeR:—a=a

6. VaeR:—a=a

B. Va € R He icHye o6epHeHoro Ao a
r. YVa € R icHye o6epHeHuin o a

130. MHOXWHa AicHUX Yncen €

a. LWinbHOW

0. He LWinbHOo

B. CKiIHYEHHOI0

I. WiNbHO Ta CKiIHYEHHOI

131. MHOXMHa AicHUX Yncen

a. MICTUTb EAMHWI HYMb

0. He MICTUTb OAMHUYHOIO enemMeHTa

B. MIiCTUTb 0GEepHEHN eneMeHT Ao byab-aKoro 4incHoro ymMcna
I. HEe MICTUTb HYNbOBOrO efeMeHTa

132. Hexan Touka x( € TOUKOI po3puBY GOYHKLLT f(ac) Lis Touka € TOUKOK YCYBHOIO pO3puBY, SKLLO

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

r. f(zg) He Bu3HAYEHO

2 2
133. Ckinbkn 0gHO3HAYHUX OYHKLI BU3Ha4Ya€e PiBHAHHS 2—2 + %3 = 1 B okoni ToOukM (—a, O)?

a. »XogHoi
6. ogHy
B. 6e3niy
r. Asi

134. 3Hako4deprytoummn psag Mae BUMMsA:
0 0]
a. > (=1)"tec,,c, >0
n=1

o0
6. Y. cn

1
r Y (=) te,,e, >0

135. OBUUCANTU rPaHMLIIO lin% 9:%'—:35:
z—



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

sin 5z .

136. O6umcnuTU rpaHuuo lim 5
z—0 =%

aom oo
L“"'kc.::ahlm;«a|cmx>|c>1

137. O6umcnuTy rpaHuuo lim tgdz.
z—0 %

7w oo
N AW

N
)

m2—1_
x2—zx°

138. O6umcnuTU rpaHuuo lim
z—1

nE oo
B o = o

sin 2 .

139. O6umcnuTu rpaHuuo lim 3222
70 Sindz

a. 04
6. 0,2
B. 0,3
r. 0,7
140. OBUYUCNIMTU rpaHULIo glcir% S—tfl%
a. 1,5
6. 2
B. 2,5
2

-3

141. O64mcnuTy rpaHuio lim %:
z—0

"m oo
O = N

. —1
sin 3z .

142. OBYUCNUTY rPaHULIIO l_li% e

0w oo
1%l cows |~3~Tleo

143. OBUMCNNTM NOXIaHY Y., AKWOo & = a cost,y = bsint:



ot
a
—zctgt
jctgt

144. O64mcnuTH noxigHy yg AKWwo y = /1 + 2tgz:

1
a. vI1+2tgz cos? x
1

o V142tgz sin® z
-2
T+2tgz cos?

2

r V1+2tgz sin® 2

145. OBuncnnTn noxigHy y; aKWo = = a cos® t,y = bsin® t:

T ® oW

_biot
étagtg
a

Ttgt
—¢tgt

" @ oo

146. O64YMCNINTYM NOXiAHY Y., skwo y = sinv/ 1 + x?:

g, Lcos V1+az2

6 L sin y/14a2
’ Vi14a?

B —Z sin /142
’ 1422

[ —Zcosy 1£x2

1422
147. OBuncrmMTv noxiaHy y.,, sikwo & = a(t — sint),y = a(1 — cost):

sin t
l—cost
sint
1+cost
cost
1—sint
cost
* 14sint

oo

1

—X

148. O6nacTb BU3HaYeHH:A YHKLiT Yy = BM3Ha4YeHa yMOBOK

3

S
N

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

149. OGnacTb BU3HAYEHHS hyHKUii Yy = +/cos T — 1 BU3HaYeHa yMOBOLO

a.r=2kmn, ke’
6.33:%”,kEZ

B. kn <x<m+kmkecZ
r 0

150. (In(ysin2zy)), =

. 2yctg(2zy)
. —2tg(2zy)
ctg(2zy)

—2ctg(2zy)

omoo

B
151. O6umcnuTu rpaHuuo lim M:
z—0



a. W
6. 21
B. 0
r. 10u

arcsine .

152. O6umcnuTy rpaHuuo lim <& :
LB*)O s T

T w o
=

153. O6uncnuTu rpanmuo: lim 227 —
z—0 Cos nNx

SINCTNC R
—
—_ Ik @

154. dxr =

—

B

in? 5z

. —tctghbr + C
. tetgbr + C
. —bctgbhx + C
ttgbr 4+ C

b B ©) B o))

155, dz

1-22 =
a. %ln|ﬁ'—§|+0
6. ln}%}ﬂ-l-C
B. %lnHJ_’—i‘—FC

r. ilnH;—i}—l—C’

156. OBYMCnIMTU NOABINHWUIA iHTErpan fD dx dy, pe obnacte D — npsAMOKYTHUK, OBMEKEHWIA MiHIAMM
x=0y=0,z=a,y=0

a. ab
6. a+b
o b
r 1l

157. 3uaiiTn noxiaHy dyHkuii y(z) = 2°32:

a. £23%(3 + z1n3)
6. 223°(3 — z1ln3)
B. 3223 In3
r. z23%
158. 3HauTu noxiaHy dyHkuii y(z) = arcctg%:
1

a. —m2+1
6. —i
B

2 -1
1

S|
|

z2—1

159. 3namTu noxigHy dyHkuii y(z) = arcsin(cosx):



sin z
a. ——F7/———

l—cos®
6, —2nZ

1—cos? z
sin z

v/ 1+cos? x
sin

r V1+4-cos? x
160. ®PyHKuiga Yy = F(az) € nepBiCHO AN QYHKUIT Y — f(ac) BkaxiTb sika 3 (pyHKLUIN € nepsicHO ANA

y = 2f(-2z):

a.y=—F(—2xz)
6. y = —2F(—2x)

B. —

B. y = 2F(—2x)
nLy= ——F( 2x)
(n+3)!+(n+2)!
161. OBuUnCnUTK rpaHuLIo hm Zn_+3mn_+2ﬁ'
a. 1
6. 3
B. 2

jm (PoUH(tLt
162. OBUUCIIUTU rPpaHULIo T}gﬁlo n!(2n—3)

a. 3
6. 1

s
B. 3

. | |
a. 1
6. 2
B. —1
r. 0
164, OBunchnTM rpaHnuo lim (Ha=(nr2)t.
n—00 (n+3)!
a. 0o
6. —o0
B. 0
r 1l
165. 3HanTh 0bnacTb BU3HaYEHHS PYHKLIT Y = _:C+1|I‘:

a. (0;00)
6. (—o0;0)
B. (—00;0) U (05 +00)
r. [0;00)

166. Aka yHKUia € napHOO?

f(z) =2 + In|z|
f(z) = z* —sinz
. flz) =tg(2z +1)

a.
6.
B
r f(z) =cosz —sin’x

167. 3HailTy 06nacTb BU3HaYeHHs dyHKUii y = sin v/z2 — 1:



168.

169.

170.

171.

172.

173.

174.

175.

a. (—oo;—1] U [1;4+00)

6. (—1;1)

B. (—oo;—1) U (1;+400)

r [—1;1]

3HanTn obnacTb BU3HAYEHHS PYHKUIT Y = 2?725:

a. (—00;2,5) U (2,5;+00)

6. (—00;400)

B. (—00;5) U (5;+00)

r. (0;+00)

3HaNTN MHOXMWHY 3Ha4YeHb PYHKLiT §y = :BZ, T c [—3, 2):

a. y € [0;9]
6. y € [4;9]
B. y €1[0;9)
ry € (49

Aka 3 yHKLUIN € HenapHO?

— 1+z
a.y=In—

6. y =9 — x2
_ z34a?

B. Y= z+1

r y:2COS$

O6uncnuTy iHTerpan f ‘,f—\/%:

a. ﬁW—{—C’
6. =LYz T4+ C
B. "TH"W-I-C
r ﬁ"’\l/ﬁ—i—c

1
O6uncnuTy iHTerpan f S dx:

. —er +C
.er +C
C—ler 4O
%eE-I—C

@ O QO

b

. \2
O6umcnnTy iHterpan [ %de:
—I

. \3
a. a'r’cs;nw + C
6. luresinal |
N3
B. — !a'f‘csgnw! _|_ C

r. 2arcsinx + C

6
O6umncnntn iHTerpan f Ve —2dz:
2

| oo|oow|5

16
3

" ® oW

16

ana dyHkuii y = lg % 3HaTK obepHeHy:



a.z=2-10Y,y € (—o0; +00)
6. ¢ =10,y € (—o0;+00)
B. £ = 10%,y € (—o0; +00)
re=2-10Yy € (0;+o0)
176. 3anucatu y sBHOMY BUrnsai dyHKLito Yy, 3agaHy piBHsHHaM 107 + 10Y = 10:
a. y=1g(10 - 10*),—co <z < 1
6. y=1g(10 —z),—c0o <z <1
B. y =1g(10 — 10%),—c0o < z < —1
ry=1g(10 — 10z),—c0o <z < 1

177. CknapeHy dyHKuUito, 3agaHy piBHocTaMu y = arctgu, u = /v, v = lg x, sanucatu y surnaay
OfHI€l piBHOCTI:

a. y = arctgy/Igz

6. y = arctg/x

B. y = /arctg(lg z)

r. y = lg(arctgy/z)

. !n+23—!n—3!3_
178. OBUMCNUTU rPaHULIIO 1};120 (37 (3

a 1
6 15
)
5
B. 5
r —2
. 3
179. OBuncnmtv rpaHuuo lim 47;"87;:
n—00 -
1
a. —3
6. —8
B. 8
1
3
. 2n+3+3n+2
180. OBuMcnnTKM rpaHuLo lim ST
n—oo
9
a. i
6. 7
B. 9
7
3
. (n+1)3 +(n—1)*
181. O6umcnuTy rpaHuuio lim —
n—o0
a. 2
1
0. g
B. b
r 1
182. OBuUnCNUTK rpaHuLIo hm %

-7

2
7

nw oo

N~



(n+10)*+(3n+1)? .
(n+6)" —(n+1)°

183. OBuMcnnTM rpaHuuo lim
n—oo

a. 2
6. L
o
"2
P2
6
184. O6uucnuTy rpaHuyio lim %:
n—00
a. —b
6. 3
B. D
- -3

(n+1)3 —(n—1)* .
185. OBYMCNUTU rPaHULIIO 11m N CE o yE

O oo
CINoles N GO

186. OyHkuis y = x* — 222 + 5 Ha inTepsani (05 2)

a. Mae MiHiMyMm

6. Mae Makcumym

B. MOHOTOHHO 3pOCTae
I. MOHOTOHHO cnajae

187. ®ynkuia y = 3z + 2x? — 2 Ha intepsani (0; 2)

a. MOHOTOHHO 3poCTae
6. Mae MakCcumMym

B. Mae MiHiMyM

I. MOHOTOHHO crnagae

188. Hexany = f(z) — napHa dyHkuis, a y = g(x) — HenapHa yHKuis. BkaxiTb, sika 3 dyHKLiN €
NapHoIo:

a. y= f(z) — g(lz])
6. y = f(z)g(z)
8. y = f(x) + g(z)
ry=f(z)—g(z)
189. 3HanTu sHadenHs s’ (—1), akwo s(t) = (ﬁ)m'
a. 10
6. —1
B. 1
. —10

190. 3HalTu 3Ha4YeHHs 1’ (%) sakwo r(p) = sin® 2¢:

o o
N
= Sl

P v v



cos asin a ,

191. 3wanTu noxigHy dyHkuii R(a) = 1+2tgf -

cos 2
T 142tgp
cos 2«
T (1+2tgp)?
B cos 2a
T 2(14+2tgB)
__ _cos2a
1+2tgB

r.

o . . [ee) n
192. 3HanTM MHOXWHY 30DKHOCTI CTENEHEBOrO pAdY anl %:

a. [-1,1)
6. (—1,1)
B. [—1,1]
r (—1,1]

< . . o0
193. 3HalT MHOXMHY 3GKHOCTI CTeneHeBoro psiay » ., N’

(-1,1)
[-1,1)
C[-1,1]
- (—1,1]

T O Q

—

—z .
sin z+cosz *

194. O6umncnuTtun noxigHy y:'E AKWO Y =

a sin z+cos z+x(sin z—cos z)
T 1+4-sin 2z
6 sin x+cos x
1+sin 2z
sin £ —cos z+z(sin z+cos )
. 1+4-sin 2z
sin z—cos =
1+4-sin 2z

r.
195. femzzcda: =

a. %e’“’z +C
6. e* +C
B. %e“’—i—C’
ie’“ﬂ +C

196. O6uUnCnUTK rpaHuLIo lin(l) Mlgﬁl:
T—

bl

a. —3
6. —4
B. —2
r—1

197. O6umcnny rpanuyo lim (v + 1 — /z):
T— 00

T O Q

.0

o1

.2
3

—

198. SAxwo f"(x) > 0 na intepsani (a, b), To rpadik dyHkuii y = f(x) Ha ubomy iHTepsani

a. ONyKnuin BHU3
6. onyknwui Bropy
B. Mae nepervH

I. Mae MakCMMyM

199. Akwo f'(z) > 0 Ha inTepsani (a, b), To rpadik pyHkuii y = f () Ha uboMy iHTepsarni



a. MOHOTOHHO 3pocTae
6. onyknui BHM3

B. OMyKMun Bropy

I. MOHOTOHHO cnagae

200. fAkwo f'(x) < 0 Ha inTepsani (a, b), To rpadik pyHkuii y = f () Ha usomy iHTepsani

a. MOHOTOHHO crajae
6. onyknui BHM3
B. OMYKNWin Bropy
I. MOHOTOHHO 3pocTae

201. Axvn Burnag mae GiHoMianbHUn gudpepeHuian

a. z™(a + bx")P dz
6. (a+b)"

B. z(a + bx")Pdx

r (z+a"zP)dz

202. B skomy BUNagKy BUKOPUCTOBYETLCA NepLua niacraHoBka Yebuiuesa ans iHTerpana f x™ (a +

bx" )P dx

a. AKWo p € uinum
0. SAKWO 7 € uinum
B. SAKLLO 171 € Uinum
r.

AKLLO mTH € Uinum

203. B sikomy BUNaaKy BUKOPMCTOBYETLCS Apyra niacraHoBka Yebuwiesa ans iHterpana f ™ (a +
bx" )P dx

a. AKLWO mTH € Linum
6. AKWO P € uinum
B. SAKLWO 7 € Uinum
r.

skwo £ e uinum

204. B skomy BUNaZKy BUKOPUCTOBYETLCA TPETH NigcTaHoBka Yebuiiesa ans iHTerpana f x™ (a +
bx" )P dx

. KO mTH + p € uinum

a

6. AKWO P € uinum
B. SKLLO 71 € Linum
r.

AKLLO mTH € Uinum

205. B akomy BMnagKy BUKOPUCTOBYETLCA NepLua niactaHoBka Ennepa ans iHterpana

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

a. akwoa > 0
6. akwo b > 0
B. skwoc > 0
r. AKWo ax? + bx + ¢ Mae QincHi pisHi KOpeHi

206. B akomy BMnagKy BUKOPUCTOBYETLCA Apyra nigctaHoBka Ennepa ans iHTerpana

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

a. skwoc >0
6. skwo b > 0



B. skwoa >0
r. skwo ax® + bz + ¢ mae aiicHi Pi3Hi KOpeHi

207. B sxomy BUNagKy BUKOPUCTOBYETLCA TPETA NigcTaHoBka Ennepa ang iHterpana

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

a. FKLWo ax? + bx + ¢ mae fincHi pisHi KopeHi
6. askwoa > 0
B. akwo b > 0
r. akwoc > 0

Adz
—a)kv/az? +bz+c

208. 3a gonomoroto sKoi 3aMiHN pO3B’A3yeTbCs iHTerpan f (
T

a. L =t

6. vVaz? + bz +c=+/ax +1

1
B. m—t

re—a==t

209. Akoto hopmynoto Bu3Ha4aeTbes nigctaHoBka Abens

a t— az+b/2

) Vvaz?+bz+c

6. L =t
T—a

B

. Vax:+br+c=+az+t

1 _
Gar =t

—

r—o

210. ®ynkuis F'(x) € nepsicHoto ans dyxkuii £ (). BkaxiTs, sika 3 (yHKUIi € NepsicHOK Ans
17 (~4z)

a. —F(—4z)+C
6. —4F(—4z) +C
B. 4F(—4z) + C

r —1F(—42)+ C

211. [U(z)dV (z) =

a. U(z)V(z) — [V(z)dU(z)
6. —U(z)V(z) — [V (z)dU(z)
B. U(z)V(z)+ [V (x)dU(x)
r U(z)V(zx)
212. Akwo R(sinz, — cosz) = —R(sin x, cos &), To BUKOPUCTOBYETLCS MifCTAHOBKA
a. sinx =t
6. tgx =1
B. ctgx =1t
rrcoscr =t
213. Akwo R(—sinz, cosz) = —R(sin x, cos &), To BAKOPUCTOBYETLCS MiACTAHOBKA

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

214. Axwo R(—sinz, — cosx) = R(sin, cos x), To BUKOPUCTOBYETLCS NiACTAHOBKA



215.

216.

217.

218.

219.

220.

221.

222.

a. tgr =1t
6. sinxz =1

B. tg5 =1
rrcosx =t
Akwo R(shx, —chz) = —R(shz, ch z), To BukopucToByeTbCS nincraHoska
a. shx =t
6. the =t
B. chz =1
rthi =t

3HanTV NoXigHy Bi4 HESIBHO 3a4aHOT PyHKLUIT x? + y2 =1

a &2 _chztC
%‘”—shm—i—C
B. &2 _cha 4 C
r 82 | chz+C

fsin?’xdw:

3
a. COZS‘“ —cosz +C
6. S“gm —sinz + C

B. LT __cosx+ C
3
. —=5% +cosz+C

3HaTV MiHIMyM Ta MakCUMyM MHOXUHN E/ = (0, 2]:

a. MiHiMymy Hemae max F/ = 2

6. min F¥ = 0,max E = 2

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

. z2—9.
O6uncnnTK rpaHuLio wlgl_lg 3
a. —6
6. 0
B. 6
r —3
O6uncnuTi rpaHuuo lim 2z _,
2—0 sin bz
a. %
0. 2—
B. 5
r é
!

2
OBumcnuTy rpanmLo lim ZLEZ .
z—0 (3z)



223.

224.

225.

226.

227.

228.

229.

230.

Sl
Sl= O ool

2

: z"—9 .
OBUNCNUTU rpaHNLIO xlirzl?) P

a. 2

6. —2

B. 3

r. 6

BuaHaumTn TUN PiBHAHHSA APYroro nopsaky U, + 4umy — 5uyy =0

a. rinepbonivyHnn
6. napabGonivyHun
B. eninTU4HNI
I. eprogndHun

BuaHauMTV TN PIBHAHHS [APYTOro NOPSAKY Uy, — 24U,y + 10wy, = 0

a. rinepbonivyHni
6. mapabonivyHuin
B. eninTU4HNI
I. eproanyHun

Bu3HauUNTV TN PIBHAHHS APYTOTO MOPSAAKY Ugy + 8Ugy + 161y, = 0

a. napabonivyHun
6. rinep6oniyHni
B. eninTU4HUn
I. eproauyHun

BW3HauMTM TN PIBHAHHA APYTOro NOPAAKY Uy, — 12Uy, + 36Uy, = 0

a. napabonivyHun
6. rinepboniyHn
B. eninTu4YHun
I. eproanyHun

BuaHaunTV TN PIBHAHHS APYTOrO MOPSAKY Ugy + 8Ugy + 17Uy, = 0

a. eninTuyHum
6. rinep6onivyHun
B. napaboniyHui
I. eproguyHun

BW3aHauMT1 TN PIBHAHHA APYrOro NOPAAKY Uy, — 6y, + 10u,, =0

a. eninTuyHumn
6. rinep6onivyHmn
B. napaboniyHui
I. eproauyHun

#Ke 3 HACTYMHMX PiBHSIHb € KAHOHIYHOI POPMOIO PiBHSAHB EMINTUYHOrO TNy ?

a. Ugy +uyy + f(xaya u, umuy) =0
6. Ugy — uyy + f(a?,y,u, uamuy) = 0



231.

232.

233.

234.

235.

236.

237.

238.

B. Ugy + f(maya Uu, ua:auy) =0
L Ugy + f(maya'uwuwauy) =0

£Ke 3 HaCTYNHUX PiBHSHb € KAHOHIYHOK POPMOIO PiBHSIHL NapaboniyHoro Tuny?
Uy + f(xa Y, U, Uy, uy) =0
Uy — Uyy + f(xaya U, uxauy) =0

Uy + Uy + f(waya u, umauy) =
Ugy + f(x7y7u7uz’uy) =0

(@]

" ® oo

#ke 3 HaCTYNHUX PiBHSHb € NEPLLOID KAHOHIYHOK POPMOLO PIBHSAHB rinepOornivyHo Tuny?

a. Ugy — Uyy + f(2, 9,8, Uy, uy) =0
6. uy, + f(x,y,u,uy,uy) =0
B. Ugy + Uy + f(2,y,u,uy,uy) =0
L Ugy + f(xay7u’umauy) =0

ke 3 HaCTYMHMX PiBHSAHb € APYrOK KaHOHIYHOK hOPMOIO PiBHSAHBL rinepboniyHoro Tuny?
a. ua:y + f(xaya u, umauy) =0
6. Ugy — uyy + f(way’ua u:muy) =0

B. Ugy +uyy + f(xaya u, uwauy) =
L Ugy + f(x7yau7uw7uy) =0

(=]

PiBHAHHS Uz, + f(ﬂl?, Y, Uy Uy, uy) =0e

a. OpYyror KaHOHIYHO (POPMOI0 PiBHAHBL rinepboniyHoro Tuny
0. nepLUoO KaHOHIYHOK POPMOIO PiBHAHD rinepboniYHoro Tuny
B. KaHOHIYHOI (POPMOI0 piBHAHb NapabonivyHoro Tuny
I. KAHOHIYHOI POPMOIO PiBHAHB ENINTUYHOrO TUNY

PiBHSHHSA Uy, + f(2, Y, U, Uy, uy) = 0¢

a. KaHOHIYHOK (hOPMOIO PiBHSAHL NapaboniyHOro Tuny

6. NepLIo0 KAaHOHIYHOK POPMOIO PiBHSHL rinepboniyHOro TMny
B. APYrot KaHOHIYHOK hOPMOIO PiBHSAHBL rinep6boniyHoro Tuny
I. KAHOHIYHOI POPMOIO PiBHAHB ENINTUYHOrO TUNY

PIBHAHHS Ugy + Uyy + f(fl?, Y, Uy Uy, Uy) =0e

a. KaHOHIYHOI POPMOIO PiBHAHB ENINTUYHOro TUNYy

6. NepLIo KAaHOHIYHOK POPMOIO PiBHSIHL rinepboniYHOro TMny
B. APYrok KaHOHIYHOK (hOPMOIO PiBHSAHD rinepboniyHoro Tuny
I. KAHOHIYHOI (POPMOIO PiBHAHb NapabornivyHoro T1My

PIBHSHHS Uy, — Uy, + f(2,Y, U, Uy, uy) = 0€

a. NepLUO KAHOHIYHOK POPMOIO PiBHSIHL rinepboniyHoro Tuny
0. AOpYroto KaHOHIYHOW POPMOIO PiBHAHB rinepbonivyHoro Tnny

B. KaHOHIYHOI (POPMOI0 piBHAHb NapabonivyHoro Tuny
I. KaHOHIYHOI POPMOIO PiBHAHB ENINTUYHOMO TUNY

PiBHsIHHS BigHOCMTBLCA 40 NapabornivyHoro Tuny, sSKLWo

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



239. PiBHAHHSA BigHOCKTbLCA A0 rinepboniyHoro Tmny, Ko

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

240. PiBHSHHSA BIQHOCUTbLCA OO €NiNTUYHOrO TUNY, SKLO

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

241. PiBHSIHHA He BigHOCMTbLCSA 40 NapaboniyHoro Tmny, sKLWo

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

242. PiBHAHHSA He BiQHOCMTbLCA OO rinepbosivyHoro Tmny, Ko

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

243. PIiBHAHHA He BiAHOCUTBLCSA 0 eninTUYHOro TUMy, AKWo

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

244. PiBHSIHHA 3 YACTUHHUMW NOXIAHUMMN z?

KaHOHI4YHOI doopmMm

Upy + 4TYuyy, + 3y*uy, = 0 3B0oAUTLCS RO Takol

a. Upg + f(pa Q7vavpavq) =0
6. Upp + Vqq + f(pa Qavavpavq) =0
B. Upp + f(pa Qavavpavq) =0
L Ugq + f(paq,v,vqu) =0

245. PiBHAHHSA 3 YaCTUHHUMW NOXiOHUMMN y2um — 2TYuyy, — 3a:2uyy = ( 3BoguTbLCH 00 TaKoi
KaHOHI4YHOI hopmMu

a. Upg + f(pa q,v,vp,vq) =0
6. Vpp + Vg + f(P,q,v,0p,v,) =0
B. Upp T f(pa %vavpavq) =0
L Ugq + f(paq,'vv'vpavq) =0

246. PiBHSIHHS 3 YaCTUHHUMK noxigHumn 12w, + 5xyumy — 17y2uyy = 0 3BoguTbCsa 0 TaKol
KaHOHI4YHOI bopmm

Vpg + f(D,q,0,0p,04) =0
Upp + Vgq + F(D, 4,0, 0p,v9) =0
Upp + f(p7 Q7'Ug'Up,’Uq) =0
Vgq + (P, 45 v,0p,v,) =0

T ® oo



2

247. PiBHSIHHS 3 YaCTUHHUMM MOXIOHUMUN LU, + 4xyumy + 4y2uyy = ( 3BoguTbLCSH [0 TaKoi

KaHOHI4YHOI hopmm

Upp + f(p7Q7v7vp7Uq) =0
Upp — Vgq + .f(pa (bvavpavq) =0
Vpp + Vgq + F(P5 ¢, 0,0p,v4) =0
Upg + f(p7Q7U7Up7vq) =0

" ® oo

248. PiBHAHHSA 3 YaCTUHHUMW NOXIOQHUMMN y2um — 6a:yuxy + 9w2uyy = (0 3BoAMTLCS A0 TaKoi
KaHOHI4YHOI hopmm

a. Upp +f(p7Q7v vpa )_ 0
6. Upp — Vgq +f(p,q,v Vp,Vy) =0
B. UPP + qu + f(pa Qavavpavq) 0
I Upq + f(pa%vavp?vq) =0

249. PiBHSAHHA 3 YaCTUHHUMM noxigHummn Ju,, — 6u,, + u,, = 0 380ANTLCA A0 TaKOi KAHOHIYHOT
dopmu

a. vpp“‘f(?»%”"’ v)—O
B. Upp +qu+f(p,q,v vp,vq) =0
r. pq+f(p7q7v7vp7'vq)—0

250. PiBHAHHSA 3 YACTUHHUMW MOXiIOHUMU T
KaHOHI4YHOI hopmMm

Uy + Azyug, + 5y2uyy = 0 3BOANTLCA A0 TaKoi

Vpp + Vg + F(D,q,v,0p,v,)
Vpp — Vgq + F(D,Q,0,0p,v,) =
'Upp +f(p7Q7v Upa ) - 0
Upg + f(p,q,v,vp,vq) =0

0
0

T ® oo

251. PiBHAHHSA 3 YaCTUHHUMUW NOXiOHUMM y2um — 6a:yuxy + 10x2uyy = 0 3BoanTbCA A0 TaKol
KaHOHiI4YHOI hopmm

a. Upp + Vgq + f(0,q,v,v,,7,)
6. Upp - qu + f(p’ q,v, Upa Uq)
B. Upp + f(P,q,v,0p,05) =0
r. qu+f(p7q’v vp? )_O

0
0

252. PiBHsaHHA 3 yacTUHHUMM noxigHumn 10u,, + 6ug, + u,,, = 0 3BoanTbCa A0 TaKoT KaHOHIUHOI
dopmu

a. UPP + qu + f(p’ q,v,vp,vq)
6. Upp - qu + f(p7 q,7, vp7 vq)
B. Upy + f(D,q,,0p,0,) =0
. Upg + f(pa%'U,'Upvvq) =0

253. BusHaunTu TUN PiBHAHHA APYroro NOpsiaky Uy, —+ 7umy — 8u

0
0

=0

Yy

a. rinepboniyHum
6. napaboniyHun
B. eninTU4HUN
I. eproanyHun

254. Bn3HaunTV TUN PIBHAHHA APYrOro NOPAAKY Uy, — gy + 18u,, = 0



255.

256.

257.

258.

259.

260.

261.

262.

a. rinepboniyHum
6. napaGonivyHun
B. eninTU4YHun
I. eproanyHun

BW3HauMTM TN PIBHAHHA APYrOro NOPAAKY Uy, + 18ug, + 81u,, = 0

a. napabonivyHun
6. rinep6onivyHun
B. eninTU4HUI
I. eproguyHun

BuaHaumnTV TUN PIBHAHHS [PYrOro NOPSAKY Uy, — 14w,y + 49u,, = 0

a. napabonivyHun
6. rinepbonivyHmn
B. €ninTU4HUR
I. eproauyHun

BuaHaunTV TN PIBHAHHS APYTOrO NOPSAKY Uy, + 18Uy, + 82uy, = 0

a. eninTuyHun
6. rinepboniyHni
B. napaboniyHun
I. eproauyHun

BuaHaunTV TN PIBHAHHS APYrOro NOPSAKY Uy, — 16Uy, + 65uy,, = 0

a. eninTuyHum
6. rinepGonivyHun
B. napaboniyHui
I. eproguyHun

£Ke 3 HaCTYNHUX PiBHSIHb € KAHOHIYHOK YOPMOLO PIBHAHbL EMINTUYHOIO TUMNYy?

Ugy + Uyy + F(T, Y0, Uy, uy) =0
Uy — Uyy —l—f(:c,y,u,uy) =0

Ugy + f(waya U, ua:’uy) =0

Uzzy + f(x’y7u7 uz’uy) =0

T ® oo

#ke 3 HaCTYNHWUX PiBHSHb € KAHOHIYHOK POPMOIO PiBHSIHL NapaboniyHoro Tuny?

a. Uy, + f(xay,’u’a umauy) =0
6. Uy, — 2uy, + f(2,y,u,uz,uy) =0
B. Ugy + 2Uy, + f(z,y,u,uz,uy) =0
r 3ugy, + f(z,y,u, uy,uy) =0

ke 3 HaCTYMHMX PiBHSAHb € NEePLUOK KaHOHIYHOK POPMOLO PiBHAHD rinepbonidyHoto Tuny?

a. Ugy — uyy +f($7y7u7ua:7uy) =0
6. Ugyy + f(T,y,u,uy,uy) =0

B. 3Ugy + Uy, + f(z,y,u,uy,uy) =0
L Ugyy T+ f(xay7ua umauy) =0

SKe 3 HaCTYNHUX PiBHSHb € APYroK KaHOHIYHOK hOPMOL0 PiBHAHL rinepbonivyHoro Tuny?

a. Ugy + f(x)ya u, ua:auy) =0
6. Upy + Uyy + f(waya uaumauy) =0



B. Ugy + f(maya Uu, ua:auy) =0
Ly, + f(2,y,u,u,,uy) =0

263. PiBHAHHSA BigHOCMTBLCS A0 NapabornivyHoro Tuny, Ko

a. D=0
6. D>1
B. D <O
rD=2

264. PiBHsHHA BigHOCKMTbLCA A0 rinepboniyHoro Tuny, SKWwo

a.D>0
6. D=0
B. D<1
rD=2

265. PiBHSHHA BiGHOCMTbLCA 4O €NiNTUYHOrO TUNY, SKLLO

a. D<O0
6. D>1
B. D=0
r D=2

266. PiBHAHHS He BigHOCUTLCA A0 NapaboniyHoro TMny, SKLWo

a D#0
6. D>0
B. D <0
rD=2

267. PiBHSHHA He BigHOCMTbLCA 00 rinepbonivyHoro Ty, Ko

a. D<O0
6. D >0
B. D <O
rD=1

268. PiBHAHHA He BiOHOCMTBLCA 40 eninTUYHOro TUMy, AKWO

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

2

269. PiBHAHHA 3 YaCTUHHUMM NOXIOHUMN T Uy, + 6XZYU,,, — 7y2uyy = (0 3BoAMTLCH OO0 TaKoi

KaHOHIYHOI chopmu

a. Upg + f(pa q,v,vp,vq) =0
6. Vpp +Vgq + f(P,q,v,0p,v,) =0
B. Upp + f(p7 Q7v7vp’vq) =0
L Vgq + f(p7Q7'U7’Up?’Uq) =0

270. PiBHSAHHSA 3 YACTUHHUMMW NOXiIAHUMMN y2um — 4azyu$y — 52%u,, =0 3BOANTBLCA OO0 TaKoi

KaHOHI4YHOI hopmMm

vy

a. Upg + f(p7 Q7U7Up’vq) =0
6. Upp + Uqq + f(pa Q7vavp7vq) =0



B. Upp + f(p, Qa'va'vpavq) =0
L Ugq + f(p7Q7v7vp7vq) =0

271. PiBHAHHA 3 YaCTUHHUMM NOXIOHUMMN 2Uy, + 19Zyu,, — 17y2uyy = (0 3BoauUTLCH A0 TaKoi
KaHOHIYHOI chopmu

a. Upg + f(pa Qavavpavq) =0
6. Vpp + Vgq + f(P, ¢, v,v,,v,) =0
B. Upy + f(D,q,v,0p,0,) =0
. Vgq + f(p,q,v,vp,'vq) =0

272. PiBHAHHSA 3 YaCTUHHUMW MOXiOHUMMN mzum — IOazyumy + 25y2uyy = ( 3BoguTbLCSH [0 TaKoi
KaHOHI4YHOI hopmMm

a. vy, + f(0yq,v,vp,v,) =0
6. Upp — Vqq + f(pa qavavpavq) =0
B. Vpp + Vg + f(0,q,v,vp,v,) =0
Vpg + F(D,q,v,vp,v,) =0

b

273. PiBHSHHS 3 YaCTUHHAMM NOXIAHUMM Y2 Uyy — 12zyu,, + 36:1;2uyy = 0 3BoauTbCS OO Takoi
KaHOHI4YHOI bopmm

a. Upy + f(p7Q7v7vpavq) =0
6. Vpp — Vg + f(0,q,v,0p,v,) =0
B. Vpp + Vg + f(0,q,v,vp,v,) =0
. Vpq + f(Ps ¢ v,vp,9,) =0

274. PiBHAHHA 3 YaCTUHHUMM noxXigHuMN YU, — 12u,, + 4u,, = 0 3B0AMTLCA [0 TaKOi KAHOHIYHOT
dopmu

a. Upy + f(p, q,v,'vpavq) =0
6. Vpp — Vgq + f(p7 q,V,Up, Uq) 0
B. Upp + Vyq + F(0,q,v,v,,7v,) =0
. Upg + f(p,q,v,vp,'vq) =0

2

275. PiBHAHHS 3 YaCTUHHUMM NOXIAHUMU T U, + 8xyu$y + 17y2uyy = (0 3BoauTbCH OO TaKoi

KaHOHI4YHOI hopmMm

O]

- Upp + Vg + f(0,9,v,0p,v,) =0
6. ’Upp - qu + f(pa qavavpavq) 0
- Vpp + F(Pyq5v,0p,v5) =0
Vpg + f(D,q,v,vp,v,) =0

o W

276. PiBHAHHSA 3 YaCTUHHUMM NOXiAHUMM y2um — 4a:yu$y + 7m2uyy = (0 3BoaMTbLCS A0 TaKoi
KaHOHI4YHOI hopmm

a. Upp + Vg + f(0,¢,v,v,,v,) =0
6. Vpp — Vg + f(0,q,v,vp,v,) =0
B. Upp + f(pa Qavavpavq) =0
. Vpg + f(Ds ¢ v,vp,9,) =0

277. PiBHsHHA 3 yacTuHHUMM noxigHummn 10u,, + 6ug, + 25u,, = 0 3B0AMTLCA A0 TaKOi KAHOHIYHOI
dopmu

a. Upp + Vg + f(0,q,v,v,,v,)

0
6. Vpp — Vgq + f(P, ¢, v,v,,v,) =0



B. Upp + f(p, Qa'va'vpavq) =0
L Upg + f(p7Q7v7vp7vq) =0

278. PiBHAHHS 3 YaCTUHHUMW NOXIOQHUMMN yzum — 16zyu,, + 100:132uyy = 0 3BoguTbLCA A0 TaKoi

KaHOHIYHOI chopmu

a. Upp + Uqgq + f(pa Qavavpavq) =0
6. Vpp — Vgq + f(P, ¢, v,v,,v,) =0
B. Upy + f(D,q,v,0p,0,) =0
. Upg + f(p,q,v,vp,'vq) =0

279. PiBHAHHSA 3 YaCTUHHUMM noxiaHummn 15u,, + 7uzy + 2uyy = (0 3B0OUTLCA A0 TaKOT KAHOHIYHOT

dopmu
a. Uy, + Ve + f(0,9,v,vy,v,) =0
6. Upp — Vqq + f(pa qavavpavq) =0
B. Upp + f(p7 Qavavpavq) =0
. Upg + f(p7Q7v7vp7vq) =0

280. PIBHSIHHSA 3 YaCTUHHUMM MOXIAHAMM Y2 Uy, — l4zyu,, + 53:c2uyy = (0 3BoaMTbLCS A0 TaKoi

KaHOHI4YHOI bopmm

a. UPP + qu + f(pa Q7vavpavq)
6. Upp — Vgq + f(p, q,v,vp,fuq)
B. Upp + f(pa Qa'va'vpavq) =0
I Upq + f(p7Q7v7vp7vq) =0

0
0

281. PiBHsAHHA 3 yacTuHHUMM noxigHummn 10u,, + 8ug,, + 21u,, = 0 3B0AMTLCA A0 TaKOI KAHOHIYHOI

dopmu

a. ’Upp + qu + f(pa Qava'vpavq)
6. Upp — Vgq + f(p,q,v, Up, Uq)
B. Upy + f(D,q,,0p,v,) =0
r. qu + f(p,q,v,'vp,vq) =0

0
0

282. PiBHAHHSA 3 YAaCTUHHUMW MOXiOHUMMN y2uM — 26a:yu$y + 200x2uyy = 0 3BoauTbCHA OO TaKoi

KaHOHI4YHOI hopmMm

Upp + Vgq + (D, 4,0, 0p,v5) = 0
Vpp — Vgq + F(0, 0, v,0p,v,) =0
vy + (0, q,v,vp,v,) =0
Upg + (P, 450, 0p,v4) =0

283. [ns mHoxuH A 1a B mHoxuna C = (A\B) U (B\A4) eix:

" ® oo

a. pisHuuUeto

6. CUMETPUYHOIO Pi3HULEHD

B. aCUMETPUYHOIO Pi3HMLEID

I. aHTUCUMETPUYHOIO Pi3HNLEHD

284. HesniyeHHOW € MHOXMHA:

a. HaTypanbHUX Yncen
©. uinux yucen

B. pauioHanbHUX vncen
I. ippauioHanbHMX Yncen

285. KoxHa rpaHudHa To4Ka MHOXMHU:



a. € TOYKOK A0TMKY AaHOT MHOXWUHM

0. € i30MbOBaHO TOYKOH AaHOT MHOXUHK
B. € BHYTPILUHbOK TOYKOH AaHOI MHOXMHU
I. HANeXuTb OO0 AAaHOI MHOXUHN

286. OyHKLUis f(a:) BU3HaYeHa Ha BUMIpPHit MHOXMHI A. BubepiTh Te TBEpIKEHHS!, 3 KOTPOro He
BUMMNBAE BUMIPHICTb QOYHKLi ( Ha Ui MHOXMHI:

)
a. mHoxuun {x : ¢ € A, f(x) = c} BumipHi npn koxHomy ¢ € R
6. mHoxunm {x : ¢ € A, f(x) > ¢} BumipHi npn koxHomy ¢ € R
B. MHOxun {z : ¢ € A, f(x) < ¢} BumipHi npu koxHomy ¢ € R
r. mHoxuiu {x : € A, f(z) > c} Bumipni npn koxHomy ¢ € R

n
287. ®yhkuis p(x,y) = > |z — Yi| BU3HAYaE BiACTaHb y METPUYHOMY NPOCTOPI:
k=1
a. R
6. RY
B. RY
r. R?

288. MuoxwuHa K = {z : p(z, xy) < r} To4OK METPUYHOMO NPOCTOPY HA3NBAETLCS:

a. 3aMKHEHOI0 Kyneto
6. BIOKpPUTOIO Kynek

B. £-OKONOM TOYKM I
I. T-OKONOM TOMKW T

289. Touka (), y KO)KHOMY OKOSi SIKOT € NPMHANMHI oaHa Touka MHOXuHM M, BigMmiHHa Big (),
Ha3nMBaeTbCA:

a. TOYKOK OOTUKY MHOXMHW M

6. rpaHNYHO TOUKOK MHOXMHU M
B. i30/1bOBAHOI TOUYKOK MHOXMHN M
I. BHYTPILUHbOK TOYKOK MHOXMHW M

290. BubepiTb NpaBunbHe TBEPOAXKEHHS:

a. KOXHa dpyHOamMeHTarnbHa NocrigoBHICTb € 30iKHO

6. KoxHa 36ixHa NnocnigoBHICTbL € yHAAMEHTANbHOK

B. KOXXHa NOCIiAOBHICTb MOBHOIO METPUYHOIO MPOCTOPY € 30iKHO

I. KOXHa NOCMigoBHICTb MOBHOMO METPUYHOIO NPOCTOPY € PyHAaMEHTarIbHOK

291. dopmyna ||z|| = f x2(t) dt BusHauae HOpMy y HOPMOBaHOMY MPOCTOPI:

a. Cla, ]
0. Cl [a,b]
8. Cyla,b]
r. Cg[a, b]

292. Ymosa ||z + y||* + ||z — y||> = 2(||z||* + ||y||?) HasusaeTbes xapakTepucTudHomo
BNacTMBICTIO:

a. METPUYHMX NPOCTOpIB
©. niHINHMX NpocTopiB



B. HOPMOBaHMX NPOCTOPIB
I. eBKIigoBMX NPOCTOpIB

293. B o3HayeHHs rinbbepToBOro NPocTopy He BXOAMTbL BUMOra:

a. HEeCKiHYEeHHOi pO3MipHOCTI
6. cenapabenbHOCTI

B. MOBHOTU

I. eBKMigoBOCTi

294. BnacHi 3Ha4yeHHs1 4OBINTbHOrO CaMOCMPSXXEHOro oneparopa:

a. HeBia eMHi
6. pauioHanbHi
B. AOiNCHI

I. ippauioHanbHi

o0
295. BriactvBicTb Mipy L, SiKa Nonsirae y ToMy, Lo i3 BknoueHHs A C U A,, BUNNnBaE HepIiBHICTb

n=1

u(A) < > u(A,), HasusaeTbes:
n=1

a. aguTMBHICTIO Mipu

6. 3niYeHHOI aANTMBHICTIO MipK
B. MNiBAOUTUBHICTIO Mipn

I. HeEnepepBHICTIO Mipn

296. Hexan K (x, s) — HenepepsHa y ksagpari [a, b; a, b] dyHkuis Taka, wo | K (x, s)| < M. Togi

b
pisisiiis y(z) = X [ K (z, s)y(s) ds + f(z) mae eannnii poss’asok y npoctopi C'a, b] 3a Takoi
a

AOCTaTHLOT YMOBMU:

a. [A|IM(b—a)>1
6. |A\M(b—a) <1
B. [A|\M(b—a)>1
L |AM(b—a) <1

297. [Ans OOBINbHUX €MeMeHTIB X, Y AINCHOro eBKNiJOBOro NPOCTOPY CNPaBaXYETbCA HEPIBHICTb:

a. |(z,y)| < || - [lyll
6. [(z,y)| = ||| - [ly]l
8. (z, )] < [|=[] - [[yll
r (2 y)| = [l2l] - [lyl]

298. ®yHkuis p(x,y) = maxi<k<p|Tr — Yi| BU3HaYAE BiOCTAHL Y METPUYHOMY NPOCTOPI:

a. R!
6. Rj
B. RY
r. R”

299. Touka g, y KOXKHOMY OKOJi SIKOi € NMPUHaMMHI ogHa Touka MHOXUHK M, HasvBaeTbCS:

a. TOYKOM AOTMKY MHOXWUHW M

6. rpaHWUYHOK TOYKOH MHOXUHU M
B. i30/1bOBAHOI TOUYKOK MHOXMHU M
. BHYTPILUHBOK TOYKOK MHOXMHU M



300. Akwo ans kokHoro € > 0 icHye Takuii Homep N = N (g), wo p(x,, z¢) < € ansa scix n >
N (e), 1o

a. x( — isonbosaHa Touka MHOXuHU {Z;, }

6. Xy HanexwTb Ao nocnigosHocTi {x,, }

B. T — rpaHuus nocrigosHocTi {x, }

I. cepen HaBedeHUX BapiaHTiB HEMAE NpaBunbHOI BigNOBIgi

301. MpocTip ycix NiHINHUX HenepepBHMX (OYHKLIOHAaNIB, BU3HAYEHKX Ha NiHiiHoMy npocTopi L,
Ha3MBaeTbCA:

a. cnpspkeHum o L
6. cumeTpuyHmum o L
B. obmexeHum Ha L
r. HenepepsBHUM Ha L

302. Hopmy niHiMHOro HenepepBHOro onepaTopa MoXHa BU3HaYNTK 3a OPMYIOL0:

a. ||[All = sup |[Az]|

ol [>1

6. [[A|l = sup |[Az]]
Jall<1

5. ||A]] = sup ||Az]]
o<1

r [|A|| = sup [|Az]]
>1

||

b
303. dopmyna ||z|| = [ |z(t)| dt Busnauae Hopmy y HOpmOBaHOMY MpoOCTOpi:
a
a. Cla,b]
6. Cl [CL, b]
B. C2 [a, b]
L. 03 [a, b]

304. Axwo A ta B — obmexeHi niHilHi onepaTtopw, To:

a. [|[A+ B[ <||4]| + || B
6. [|A+ Bl| = [|A]| + || B
5. |[A+ B|| > [[A]| +||B]|
r [[A+ B[ < [[All + Bl

305. BrnacHi dyHKLUii 4OBINBHOrO CaMOCMPSKEHOro onepartopa, AKi BignosigatoTb PisHNUM BNacHUM
3HAYEHHAM:

a. HeBia eMHi
6. HenepepBHi
B. OPTOroHarnbHi
I. NapHi

306. HambinbLuy NOTYXHICTb Mae MHOXWHA:

a. HartypanbHux yncen.
0. PauioHanbHUX 4yucen.
B. Llinux yucen.

r. OincHux 4Yncen.

307. 3niyeHHOIO € MHOXWHA:



308.

309.

310.

311.

312.

313.

314.

315.

a. [MopoxHs.

0. PauioHanbHuUX Yuncen.
B. IppauioHanbHux 4ncen.
r. OincHux uncen.

B Teopii Mipy NPIMOKYTHUKOM He BBaXKatoTb:

a. MopoXHI0 MHOXUHY.
6. Bigpisok.

B. Yucriosy npsamy.

r. TOuky.

30BHILLUHA Mipa MHOXWHW €:

a. AQUTMBHOIO.

©. 3niYyeHHO agUTUBHOIO.
B. [liB-aguTMBHOIO.

r. HenepepgsHoto.

HesumipHoto 3a Jleberom e:

a. KoHcTaHTa.

6. HenepepBHa dyHKLiS.

B. ®PyHkuia Oipixne.

r. MNpuHanmMHi ogHa yHKLIA.

HenpasunbHum npo dyHkuito [ipixne € TBepmKeHHS:

a. BoHna iHTerposHa 3a PimaHowm.
6. BoHa iHTerpoBHa 3a Jleberom.
B. BoHa € npocToto hyHKLUi€El0.

r. BoHa BumipHa 3a JleGerom.

AKciom BigCTaHi He CTOCyeTbCS:

a. YMoBa HeBi’€MHOCTI.

6. Akcioma cumerpii.

B. lNpaBuno napanenorpama.
I. HepiBHIiCTb TpUKyTHUKA.

BHYTPILLHS TOYKA MHOXWHU HE MOXe ByTH:

a. |130n1bOBaHOI TOYKOIO.
6. paHMYHOI TOYKOLO.
B. TO4YKO AOTUKY.

I. TOYKOIO CKYMYeHHS.

HenoBHWM € HOPMOBaHUI NPOCTIp:

a. R"
6. Cl [a, b]
B. El

r.m

CKiHY4€HHMI HoOpMOBaHMI 6a3nc mae NpocTip:

a. R"
6. Cl [CL, b]
B. €1

r.m



316. BuaHaunTti Hopmy 3a dopmynoto ||z || = 1/ (x, ) moxHa y npocTopi:

a. R
6. Cl [CL, b]
B. El

r.m
317. [o noHATb, NOB’A3@aHMX 3 MiHIMHM NPOCTOPOM HE BiHOCUTLCS:

a. Po3MipHicTb.

6. JliHinHa He3anexHicTb.
B. lloainbHicTb.

r. basuc.

318. BaHaxoBMM NPOCTOPOM Ha3MBaKOTb:

a. KoxeH niHinHnn npocTip.

6. KoxeH HopmMoBaHUI NpoCTip.

B. HenosHuin eBkNigoBumn npocTip.
r. MNoBHWI HOpMOBaHUI NPOCTIp.

319. AKWwo NiHINHWIA PyHKLiOHaN HenepepBHUIA B AESKIN TOuLi, TO HENPaBWUilbHE TBEPAXKEHHS:

a. BiH moxe HabyBaTtu y Lin Touui nuwe 3HaveHHs 0.
6. BiH HenepepBHUI B eAKOMY OKOMi LLiET TOUKM.

B. BiH obmexeHun B esKomy OKOSi L€l TOUKM.

r. BiH HenepepBHUN Ha BCbOMY NPOCTOPI.

320. YacTtkoBMM BUNagKoM JiHIMHOro oneparopa €:

a. JliHINHUIN MHOXHWK.

6. JliHinHWA npocrTip.

B. JliHiNHWI cbyHKLioHan.
r. KoxHa niHinHa doyHKuiS.

321. Tpo niHinHWIA yHKLiOHaN He 3aBXau NPaBUNbHUM € TBEPKEHHS:

a. BiH € agnuTMBHMM.

6. BiH mMae He NopoXxHe A4po.
B. BiH € HenepepBHUM.

r. BiH € niHinHnM onepatopom.

322. Onepartop audepeHLitoBaHHS €:

a. ObmexeHnm.

6. HenepepBHum.
B. CamocnpspkeHnm.
r. JliHInHUM.

323. Mnocka mipa lNlebera MHOXMHU TOYOK Ha NNOLWWMHI, obmexeHol niHiasmmy = 0,y = 2,y = — 1,
x = 0, nopisHioe:

"@oo
N



KinbKicTb

324. Cepen dynkuiit fi(z) = x2, fa(z) = {x,x # 0, fi(z) = {x,a: €qQ,

1,z =0, l,z € R\ Q,
BUMIpHUX 3a JleGerom Ha sigpisky [—1, 1] e:

"o
= N W

0.
325. BigcTaHb Mix Toukammn = (1,2) tay = (3, 1) nopisHioe 2 y npocTopi:

a. R3.
6. R2.

2
B. Ro.
r. R2.

326. BincraHb Mix Toukamu = (1,2) Tay = (3, 1) popisHioe 3 y npocTopi:

a. R3.
6. R2.
8. RZ.
r. R2.

327. MocnigosHicTb Tn(t) = " He 36iraeTbes Ao dyHkuii (t) = 0 y npocTopi

a. C[0,1].
6. C1]0,1].
B. 02 [0, 1].
r. L»[0,1].
3z%,z € Q,

328. Interpan Me6era no sigpisky [0, 2] ans dyHkuii f(x) = {2 R\Q [IOPIBHIOE:
T,T € ,

2.
He icHye.

a.
6.
B.
r.

329. P03B'I3KOM iHTErpanbHoro pisHsHHS y(z) = fol z2ty(t)dt + 3x? € pynkuis:

a. y(z) = 3z
6. y(x) = z%t.
B. y(z) = 4z2.
r y(z) =z + 3.

330. Hopma dyHkuionana f : C[0;1] — R! Takoro, wo f(z) = fol tz(t)dt, nopisHioe:

" oW

S|»—~ e ] [y
wl™ - VTN

331. Hopwma cyHkuioHana f : Cy[0; 1] — R! Takoro, wo f(z) = fol tz(t)dt, nopisHioe:

DN |0 =
. .



B. 1.

1
rLo—=.
V3
332. BriacHum 3HaueHHsM onepatopa A : Iy — Iy Takoro, wo Az = (z7 — 3zg, 2y —
3x1,X3,Tyq, ... ), HE € YUCNO:

333. lMeplua 3niBa BigMiHHa Big HyNs umMdpa Yncna, NpeacTaBneHoro y AecaTKoBin popmi, i BC
HaACTYMHi 3a Heto UMdpu HAa3NBaKTLCS:

a. 3Hadywmmu

6. 3HaYyLLUMMW Y BY3bKOMY CEHCI
B. 3HAYYLUMMW Y LLUMPOKOMY CEHCI
I. BipHMMM

334. 3Hauyuwla undpa ymcna HasMBaETLCS BIPHOK Y BY3bKOMY CEHCI, SIKLLIO abcontoTHa noxmbka Lboro
yucna He nepeBuLLYE:

a. oauMHuULI po3psaay, B AKOMY MICTUTbCS LS Lmdpa

6. NONOBWHM OAUHWLI po3psaady undpu, Wo MICTUTLCA cnpasa Big AaHoi uudpu
B. MOIOBUHU OOUHULI po3psaay, B AKOMY MICTUTbCS LS uudpa

I. MOSIOBUHW OAMHULI po3psaay umMdpu, WO MICTUTBCSA 3MiBa Big AaHOT undpu

335. 3Hauywa undpa Ymcna HasmMBa€eTbCA BIPHOIO Y LUMPOKOMY CEHCI, KO abComntoTHa Noxmbka Liboro
yucra He NepeBuULLYE:

a. oauHuULI po3psaay, B AKOMY MICTUTbCS LS Ldpa

6. NONOBWHW OAMHWLI PO3PSAY, B SIKOMY MICTUTBCA LS undpa

B. OAMHMUI po3psay undpw, WO MICTUTLCSA cnpasa Big AaHol undpu

I. MONIOBUHW OONHULI po3psaay umMdpwu, WO MICTUTBCA 3MiBa Big AaHOI undpu

336. TMoxunbKy 3aBXaun 3a0KpYIIoKTh:

. B0 TUCAYHMX YaCTUH
B BinbLUy CTOPOHY

B MEHLLY CTOPOHY
3riAHO 3 NpaBMnammn 3a0KpyrneHHs yucen

B () IV

337. A6contoTHa noxmbka pisHuLi ABox HabnmkeHux ymcen 37,4 i 36, 2, koxHe 3 SKUX Mae TpU BIPHUX
Y BY3bKOMY CEHCi 3HauyLLmx undpu, piBHa:

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

338. AbcontoTHa nNoxmbka pi3HULi A4BOX HabnvkeHux ymcen 7, 5 i 2, 8, KoXkHe 3 SkMX Mae ABi BipHI y
BY3bKOMY CEHCi 3HauyLi undpu, piBHa:

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



339. A6contoTHa noxmbka cymu ABOX HabnvkeHux ymcen 52,4 i 12, 7, KoxkHe 3 SKMX Mae TPy BipHUX Y
BY3bKOMY CEHCI 3HauyLux umdpu, pisHa:

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

340. TouyHiCTb HAONUXEHOIO YMCna 3aneXxuTb Bifl KiNbKOCTI:

a. 3Ha4yLwwmx undp
0. HeHynboBUX LGP

B. BipHMX undp
I. undp nicns Komm

341. 3B'A30k HAbNKEHOT MOXMOKN YMCra 3 KINbKICTHO BiPHUX Y BY3bKOMY CEHCI LiMdIp LIbOro Yncna
BM3HAYaETLCHA HACTYMHOK HEPIBHICTHO:

a §< 2 (L)

— o

342. BigHocHa noxubka JobyTKy KiflbKOX BiAMIHHMX Big Hyns HAbNvXeHnx umcen i, 2 ... Ln
BM3HAYaETbCA HACTYMHUM CMiBBIgHOLLIEHHSAM:

8. 6< s + 080, 4 +6s
6. 8 > 8oy + 00y 4+ O,
B. 5:5331 +5m2 ++5wn
L6 =0z0g...0z,

343. paHu4Ha BigHOCHa Noxubka JoBYTKY KiNbKOX BiAMIHHMX Big HyNs HAONMXKEHUX Yncen i, L2 . . .
Iy BU3HAYAETbCHA HACTYNMHUM CMIBBIAHOLLIEHHAM:

a. 5’“/:5;1;1 :6;1;2:"':5;6”
1

6. 0u= g,
B. 0u =10z + 0z, + -+ 0z,
L 0u =0z, 0z, -..0g,

344. BigHocHa noxubka 4acTku ABOX BiAMIHHMX Big HyNs HAONMXKEHUX YnCcen 1, L2 BU3HAYAETHCS
HACTYMHMM CMiBBIgHOLUEHHSIM:

a. § > 8a + 0,

6. 0 < 6z, + Oy
B. § = 0z, + 0,
5oy

L= 5y

345. paHu4Ha BigHOCHa NOXMbKa YacTkM ABOX BiAMIHHMX Big HyNs HAGNMXeHNX Yncen i, T
BM3HAYaAETbCSA HACTYMHUM CMiBBIgHOLLIEHHAM:

a. du = 05, = 0,

1
6. du = A
B. du = 5—”—

T3

n 0u = 0z, + Og,



346. paHu4Ha BigHOCHa Noxubka 1 cTeneHsa HabnMXXeHoro Yncna £ BU3Ha4aeTbCA HaCTYNHUM
CNiBBiAHOLLUEHHSIM:

a. du = md,
6. du = &

B. du =
nou = %596

&

347. lpaHW4YHa BigHOCHa NOXMbOKa KOPEHs! 771 CTENEHS 3 HADNMKEHOro YMcna & BU3HAYaeTbCS
HaCTYMNHUM CNiBBiOHOLUEHHSM:

a. du = md,

6. (S'uzém
_ 1
B. du = e

r du = %533
348. 3HalTi aGCONOTHY NOXMUOKY PIBHOCTI % ~ 0,33:

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

r. 0,00018

349. [lificHWit KopiHb piBHsIHHS 5 + 22 — 1 = 0 HanexuTb iHTepBany:

a. (O;%)
6. (3;2)
B. (%;1)
n (1;2)

12

350. [ificHWit KopiHb piBHsIHHS 25 + 42 — 1 = 0 HanexuTb iHTepBany:

352. paHuyHa abcontoTHa Noxmbka HabnwkeHoro yncna a = 25, 146, y sikoro Bci Lndpy BipHi y
BY3bKOMY CEHCI, piBHa:

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

r. 0,00005

353. KinbkicTb KopeHiB piBHsiHHS £° — 122 — 5 = 0 gopiBHIoe:

no oo
Ao o



354. [1o MeToaiB YNCENBbHOrO iHTErPYBaHHS HANEXNTb:

a. MeTop, NOMOBUHHOIO Moainy
6. meTog xopg

B. METOZ Tpaneuin

r. meTtog ayca

355. [aHo aga Habnwkennx umcnaa = 2 + 0,1,b = 2,1 £ 0, 05. Togi rpaHnyHa abconotHa
noxmodka pisHuLi uux Ymcen dyae piBHa

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

r. 0,03

356. paHuyHa abcontoTHa noxmbka uncna a = 146, 25, y sikoro BCi UMPM BipHi Y LLUIKPOKOMY CEHCI
piBHa

a. 0,0001
6. 0,01

B. 0,0005
r. 0,00005

357. KinbkicTb BipHMX Y By3bKOMY CeHCi umdp HabnmkeHoro yncna 214, 4 4 0, 5 pisHa

2
3
4
1

"o

358. 3apgaHo aBa Habrwkenux uicnaa = 4 +0,1,b = 2 £ 0, 1. Toai rpaHnyHa abcontoTHa noxmbka
[OOYTKYy UMX Yncen piBHa

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

359. 3apgaHo asa HabnwkeHux umicnaa = 8 +£0,02,b = 4 + 0, 02. Toai rpaHnyHa abcontoTHa
noxmbka gobyTKy LMx yncen pieHa

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

360. 3apgaHo asa HabnkeHux uicna a = 2 + 0,05,b = 2 + 0, 05. Toai rpaHnyHa abcontoTHa
noxubka pisHULi LMX Yncen piBHa

a. 0,1

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

361. OauH i3 KOPEHIB PIBHAHHSA x3727x + 8 = 0 nokanisoBaHuii Ha iHTepBani [?76;-4], Toai npu
YTOYHEHHI LbOro KOpeHst METOA0M Xopg 3a To4Ky X0 no4aTkoBOro HabnuxeHHs NOTPiIGHO B3ATK...
a. g = —3
0. Ty — 3



B. x0:—4
F..’L'OZ4

362. OnwH i3 kopeHis piBHsiHHS 23712274 = 0 nokanizoBaHwi Ha iHTepBsani [?4;-3], Togi npu
YTOYHEHHI LIbOro KOpeHsi MeToaoM HbloToHa 3a TOUKY & NOYaTKOBOrO HABGMNMKEHHS NOTPIGHO B3ATK

a. xg = —3
0. .’L‘O:—4
B. xg =4
L Tyg=3

363. paHn4yHa abcontoTHa noxmbka yHKLiT §y = % obuncnioeTbes 3a QopMynoto:

6. o
A
B. m_g:
. Az
364. paHuyHa abcontoTHa noxmbka PyHKLiT ¢y = \/5 064YMcnoeTbCA 3a OPMYIIOH:
a. Az
Xa
9
6- 2\/5
g Az
T
r. A—f

8

365. paHu4yHa abcontoTHa noxmbka yHKLiT §y = sin(a:) obumcnoeTbes 3a hopMynoto:

a. |sin(z)|Ax
6. |sin®(z)|Az
B. |cos®(z)|Ax

r. | cos(z)|Ax
366. paHn4yHa abcontoTHa noxmbka yHKLiT §y = cos(:c) obumcnioeTbesa 3a hopMynoto:

a. | cos(z)|Ax
6. | cos?(z)|Az
B. |sin(z)|Az
r | sin®(z)|Az

367. MpaHnyHa abcontoTHa noxmbka dyHKUii y = In & oBumncnioeTbes 3a hopmyrnoto:

a.
6 Az

B.
r lnzAzx

368. paHu4Ha BigHOCHa Noxmbka MYHKLT §y = % obuncnioeTbea 3a GopMynoto:

wlFelElR

a
6.
B
r.

o
8

369. paHu4Ha BigHOCHa Noxmbka YHKLT §y = \/5 oBuncnoeTbesa 3a POPMYIOoH:

R



370. paHu4Ha BigHOCHa Noxmbka MYHKLT §y = sin(x) obuncnitoeTbea 3a GopMynoto:

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

371. paHuyHa BigHOCHa Noxmbka YHKLi §y = cos(x) 06umcnoeTbesa 3a oOPMYoL:

a. |ctg(z)|dz
6. |tg*(z)|0x
B. [tg(z)|dx

r |ctg?(z)|dx

372. paHu4Ha BigHOCHa Nnoxmbka yHKUiT ¥ = ln x 06uMcnioeTbes 3a PopMyro:

a
E

6. 2
|z| lnz
Sz
Inx

. lnzdx

B.

373. ITepauinHum npouec Anst CUCTEMU MiHINHUX anrebpaiyHmx piBHAHb 36iraeTbCs, AKWO AN HOPMU
MaTpuLi ¢ 3Be4eHOT CUCTEMN BUKOHYETLCHA YMOBaA:

a ||al>1
6. |al<1
B. | ||=11
rllal<1

374. Metooom po3B'A3yBaHHA CUCTEM MiHINHUX anrebpaivyHnX PiBHSHb €:

a. meTof xop4
6. metog PyHre-Kyttn
B. Metop [ayca

r. MeToA NPSIMOKYTHUKIB

375. MeTO4OM YTOUHEHHS PO3B'A3KIB HEMIHINHUX PIBHSAHD €:

a. metog PyHre-KyTtTn
6. metog lNayca

B. METOA NPSIMOKYTHUKIB
r. MeToA xopa

376. Hopma matpuui - Le:

a. cyma enemeHTiB giaroHani MmaTpuui

6. MakcumarnbHe i3 cym MoAyniB efleMeHTIB psiakiB maTpuui
B. 4OOATHE 4ncno

I. cyma MoayniB BCiX enemMeHTiB MaTpuLi

377. HeogHopigHa cnctemMa niHinHMX anrebpaivyHux piBHSHb Mae €QVHUIA PO3B'SA30K, SIKLLO:

a. giaroHanbHi koeilieHTM cUCTeMU BiAMIHHI Big Hyns
6. KoedilieHTNn CMCTEMN HEBIO'EMHI



378.

379.

380.

381.

382.

383.

384.

385.

B. BM3HAYHMK MaTpULi CUCTEMM HE LOPIBHIOE HYNEBI
I. BiNbHi YNeHn cucTeMun ooaaTHi

O6'egHaHHAM ABOX MHOXMH A | B Ha3nBaoTb MHOXUHY

a. C ={clce AVce B}

6. C ={clce ANce B}

B. AUB={c|ce ANce B}

r. iHwWa Bignosiab

CUMETPUYHOIO pi3HMLIE0 MHOXMH A Ta B Ha3nealoTb MHOXUHY
a. A\B

6. A\BUB\A

B. ANBUBNA

r. iHWa BignoBiab

JonoeHeHHsm mHoxuHn A C U po yHiBepcarnbHoi MHOXWHM U HasnBaTb MHOXUHY
. C={clce AVceU}

. A={clce ANceU}

. C={clceUNce A}

iHLWa BiANoBigb

@ O

—

BiHapHe BigHoweHHa R C M X M HasusaoTb pedriekCUBHUM, AKLLO

a. Ja€ M : (a,a) € R

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

BiaHolLeHHsa Ha3nBaTb BiAHOLLEHHSAM €KBiBarneHTHOCTI, AKLO BOHO MaE BNacTUBOCTI

a. pednekcMBHOCTI, CUMETPUYHOCTI, TPAH3UTUBHOCTI

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

r. iHWa BianoBigb

Mpap G = {V, E'} HasuBaeTbca Aepesom, SKIO ...

a. BiH 3B'A3HUN i HE MICTUTb LIMKNIB

0. BiH MICTUTb LMKNK

B. BCi MOro BEPLUMHM MalOTb OOUHAKOBUI CTENiHb

I. BiH Mae LMKII, SKNMA NPOXOANTb Yepes KOXKHY MOro BEPLUNHY

Mpacp G = {V, E'} HaauBaeTbCs perynsipHnM, sIKLLO ...

a. BiH 3B'A3HUN | HE MICTUTb LUMKNIB

©. BiH MiCTUTb LMKNU

B. BCi MOro BepLUMHM MaKTb OANHAKOBUI CTENiIHb

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

HeopieHTosanui rppad G = {V, E'} HaanBaeTbCsi NOBHUM, SKLLO ...

a. BiH He MiCTUTb LUKNIB

6. B HbOMY NPUCYTHI BCi MOXNUBI pebpa

B. BCi MOro BEPLUMHM MaOTb OOUHAKOBUI CTENiHb

I. Ons QOBifbHMX OBOX MOFO BEPLUMHM ICHYE MapLUPYT, SKUK iX 3'€QHYE



386.

387.

388.

389.

390.

391.

392.

393.

394.

Mpap G = {V, E'} HaauBaeTbCs NNOCKUM, SIKLLO ..

a. BiH 3B'A3HUN i HE MICTUTb LMKNIB

6. 1oro moxxHa 306pa3nTn Ha NIOLWMHI Tak, Wob He nepeTUHanNUCL oaHi pedpa
B. BCi MOro BEPLUMHM MaOTb OOVUHAKOBUI CTENiHb

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

[OBi BepLunHK rpadha, siki € KiHuaMKn ogHoro pebpa, Ha3nBaeMo

a. i3onbLoBaHNUMM

0. iHUMAEHTHUMN

B. po3'egHyBanbHUMMU
I. CYMDKHUMMU

Yncno nepectaHOBOK EfIEMEHTIB T-eNeMEHTHOT MHOXWHWN LOPIBHIOE

a. 2"
6. n!
B n!n—l[
l.

2
iHLWa BianoBiab

O6'eaHaHHAM 180X MHOXMH A i B HasanMBaloTb MHOXMHY

a. C ={clce AVce B}
6. C ={clce ANce B}

B. AUB = {c|ce AANce B}
r. iHWa BignoBiab

CUMETPUYHOIO pi3HMLIE0 MHOXMH A Ta B Ha3nealoTb MHOXUHY
a. A\B

6. AABUB\A

B. ANBUBNA

r. iHWa BignoBiab

HOonosHeHHaM MHoxuHn A C U po yHisepcanbHoi MHOXUHM U Ha3nBaloTb MHOXWHY

a. C={clce AVceU}
6. A={clce ANce U}
B. C={clceUAce A}
r

iHLWa BianoBiab
BiHapHe BigHoweHHa R C M X M HasusaoTb pedriekCUBHUM, SKLLO

a. Ja€ M : (a,a) € R

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

r Va€ M : (a,a) €R

BigHolLeHHs Ha3uBaTb BiAHOLLEHHSM eKBiBarneHTHOCTI, KO BOHO MaE BNacTUBOCTI

a. pedneKkcMBHOCTI, CUMETPUYHOCTI, TPAH3UTUBHOCTI

6. pedneKkCUBHOCTI, aHTUCUMETPUYHOCTI, TPAH3UTUBHOCTI
B. @HTUCUMETPUYHOCTI, TPAH3UTMUBHOCTI

I. iHWa BianoBigb

Mpacp G = {V, E'} HasusaeTbca fepesoMm, SKLLO ...



395.

396.

397.

398.

399.

400.

401.

402.

a. BiH 3B'A3HUN i HE MICTUTb LMKNIB

0. BiH MICTUTb LIMKNK

B. BCi MOro BEpPLUMHM MaloTb OANHAKOBUI CTENiIHb

I. BiH Mae LMKII, SKMA NPOXOANTb Yepes KOXKHY MOro BepLUNHY

Mpap G = {V, E'} HasuBaeTbCca perynspHAM, SKLO ...

a. BiH 3B'A3HUN | HE MICTUTb LUMKNIB

©. BiH MICTUTb LUMKNK

B. BCi MOro BEPLUMHM MalOTb OOUHAKOBUI CTENiHb

I. BiH Mae LMKII, SKNMA NPOXOANTb Yepes KOXKHY MOro BEPLUNHY

HeopieHToBanui rpad G = {V, E'} HaanBaeTbCsi NOBHUM, SKLLO ...

a. BiH HE MICTUTb LMKIIB

6. B HbOMY NPUCYTHI BCi MOXNMBI pebpa

B. BCi MOro BepLUMHM MalTb OANHAKOBUI CTENiIHb

I. ANS JOBINbHUX OBOX MOro BEPLUMHW iCHYE MapLUpYT, KWK iX 3'eQHye

Mpacp G = {V, E'} HaauBaeTbCs NNOCKUM, SIKLLO ..

a. BiH 3B'A3HUN i HE MICTUTb LMKNIB

6. 1oro moxxHa 306pa3nTh Ha NOLWMHI Tak, Wob He nepeTUHaNUChL XoaHi pedpa
B. BCi MOro BEPLUMHM MaOTb OOUHAKOBUI CTENiHb

I. BiH Mae LMKI, SKUA NPOXOANTb Yepes KOXHY MOro BEPLUNHY

[Bi BepLunHK rpada, siki € KiHuaMKn ogHoro pebpa, Ha3nBaemo

a. i30nboBaHNUMMU

0. iHUMAEHTHUMNK

B. po3'egHyBanbHUMMU
I. CYMDKHUMMU

Yncno nepectaHOBOK €fIEMEHTIB N-eNeMEHTHOT MHOXWHWN LOPIBHIOE

a. 2"

6. n!
B n(n—1)

2
r. iHWa BianoBigb

3HaueHHs hopmynu foriku Bucroeneds p — g V D ans |p| = |q| = 0 nopisHioe
a. 0

6. 1

B. 2019

r. iHWa BignoBiab

dopmyna p /\ P Norikn BUCMOBMEHb €

a. TasTornorieto
6. cynepeyHicTIo
B. BWKOHYBaHOM
r. npobnemHoo

dopmyna p — g NOrikn BUCNOBIEHb piBHOCUNbHA OOPMY

a. q —
6. p—

SIS
ESTAS ]



B.D—¢q
Lp—4q
403. 3HadeHHs hopMynm Norikv BucrosneHds ¢ — p A g ans |p| = |q| = 1 nopieHioe
a. 0
6. 1
B. 2019
r. iHWa BignoBiab

404. ®opmyna p V p Noriku BUCNOBNEHb €

a. TasTornorieto
6. cynepevHicTIo
B. BWKOHYBaHOM
I. NpobrnemMHo

405. dopmyna p A 0 noriku BUCNOBMEHb piBHOCUIIbHA (POPMYTi

0o oo
_\'EO

- P
406. Onepadis "ekBiBaneHuis™ no3Ha4aeTbCca Yepes

\

B e I

VAN
.
_>

407. dopmyna p A 1 noriku BUCNOBNeHb piBHOCUIIbHA (DOPMYT

Tm o
—\"@O

408. JloriyHum HacnigkoMm 3 popMmynn p €

AP

" oo
o 3l

-

409. lMoniHomoM XKerarkiHa popmynu p @ p €

a. 0
6. 1
B. P
rp®q

410. dopmynap @ pe

a. TaBTOIOrieEt0

6. cynepeyHicTio
B. BMKOHYBaHOO
I. HEWTpanbHO

411. Onepauis "gu3'toHKLIA™ No3Ha4YaeTbCAa Yepes



412.

413.

414.

415.

416.

417.

418.

419.

"o oo
L3 ><

MoniHomom XKerankiHa chbopmynu p V q €

.p@1
.pDqgd1
. pPgDpDgq
pDgq

b v B ©) B o]

Onepauiqa "imnnikauia™ nosHavyaeTbca yepes

Vv

SR e ]

VAN
.=

%
dopmyna p V P Norikm BUCNOBMEHb €

a. TaBTororieto
6. cynepeyHicTio
B. HeWTparbHO0
I. NpobnemMmHo

JloriyHnm Hacnigkom 3 chopmynm p V p €

0om oo
— o

MoniHomom XKerankiHa popmynu p A D €

a. p
6. pd1
B. 1

rp®q

Aka 3 popmyn € AHD?
-.PANQVDPNq
(Ve APVTY)
.p—q

P q

F I v B @) B o]

Onepalisa "koH'toHKUiA™ NO3HaYaeTbCs Yepes

Vv

R Ao I

A
.=
-

®opmyna p V 1 noriku BACnoBneHb piBHOCKIbHA hOpMyTi

| o

a.
6.



420.

421.

422.

423.

424.

425.

426.

427.

B. 1
L p
Aka 3 popmyn € KHP?

a.pANqVDPAQ

6. Vg N(DPVT)
B. p—>q

rp<gq
Aka 3 dhopmyn € noniHomom XKerankiHa?
apdqdl

6. pVgq

B. P —(q

rp<q

fka onepadis Mae BULLMIA NPIOPUTET, HixK V' ?

A\

o p

N
<~
D

—

®opmyna p V 0 noriku BAcnoBneHb piBHOCKIbHA hopMyTi

- P

0Tm o
_\'BO

ByneBux yHKUIN Big TPLOX 3MIHHUX €

a. 1
6. 2°
B. 28
r. 6eaniy

Ska 3 HacTynHUX dyHKUin Hanesxuts 17 \ T?

a. 0

6. pVq

B. pAgq

rp—4q
[OsoicToto Ao yHKUiTp V g €

a. pAq
6. pDq
B. p<> g
rp—gq

MNoniHomiB XKerarnkiHa Big ABOX 3MiHHUX €

KGN

16

a.
6.
B.
r. 6e3nivy



428. CycigHim po Habopy (0,1, 1, 0) e Habip

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

429. fka 3 HacTynHMX ByneBnx yHKLi HE € MOHOTOHHOK?
a. pAq
6. pVg

B. P
Lpog

430. HAka 3 HaCcTynHUX ByneBmx yHKUi HanexuTs knacy 1g?

Vp

SIS W
BB SRS

431. Ska 3 HacTynHUX ByneBmx YHKLUIN HanexuTs knacy 17 ?

432. JliHiNHOW yHKLELO €:

a.p

6. pVgq

B. p— (¢

rq—p
433. OH® cdopmyrimp — g €
.PVq
. PNgq
- q—p
PAGQVDPAQ

w9

434. Ckinbku pi3HMX 3Ha4YeHb Moxe npunmaTn Bynesa dyHKLiA?

435. Ckinbku icHye pisHux OOH® 6ynesoi dyHKuii f(p, q) =p—>qAD

436. PyHKUIOHANBHO NOBHO CiM'el0 ByneBux YHKLIN €



a. {A,—}
6. {A,V}
B. {\}

r {AV, —}
437. CamopBoicTo € OyHKLisA

a. p

6. pDgq
B. P> (q
LpVvgqg

438. MpotunexHum o HaGopy (0,1,1,0) e Habip

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

439. CkinbKu iCHye TaBTOSOriN, SIKi HE € BUKOHYBaHUMMK OOpMYyfnamu Joriku BUCIIOBNEHbL?

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

440. Ak Ha3MBalOTb 3agady Npo BidLLYKaHHS eKCTpeMyMy LinboBoi yHKLIT Ha 3agaHin JonyCTUMIN
obnacti?

a. onTumanbHa 3agada
0. onTumi3auinHa 3agada
B. ONTMMICTM4YHA 3aga4a
r. iHwWa Bignosiab

441. FAk HasuBatloTb enemeHT D B MaTemaTnyHin mogeni onTMMi3auinHoi 3agaui

L(zy,zs,...,x,) — max, (T1,Zs,...,T,) € D?
a. Hanpsam onTumisauii
0. uinboBa yHKUis
B. LONYyCTUMA MHOXWHA
r. iHWa BignoBiab

442. HAk HasuBaloTb enemeHT L B MaTemaTnyuHii Mogeni onTuMisauinHoi 3agaui

L(zy,z3,...,x,) — max, (T1,Zs,...,T,) € D?
a. Hanpsam onTumisadii
0. uinboBa dyHKLis
B. JONYyCTUMA MHOXWHA
r. iHWa BignoBiab

443. Ulo 3 HacTynHOro He € OgHUM 3 eTaniB onepaLinHOro JOCNIAXEHHS?

a. 3MICTOBHa NocTaHOBKa 3agadi i no0ygoBa KOHLEeNnTyanbHoi Mogeni
6. dopmanisauia 3agadi i nobygosa matremMaTtuyHOi Mogeni

B. MepeBipKa afeKkBaTHOCTI i KoperyBaHHs Mogeni
r. iHWa BignoBiab

444, BkaxiTb oopMy 3anucy 3agadi NiHinHOro nporpaMmyBaHHs



n n .
L(zy,...,z,) = > cjx; —» max, Y, a;x; =0b(i=1m), z; >0(j=1,n).
j=1 J=1

a. cTaHgapTHa
6. OCHOBHa

B. KaHOHiYHa

r. iHWa BignoBiab

445. BkaxiTb bopMy 3anucy 3agadi NiHinHOro nporpaMmyBaHHs

n n
L(zy,...,x,) = > ¢cjz; > max, x;+ >, au;x;=0b,b>0(i=1m), z; >0(j=
j=1 j=m+1
1,n).

a. KaHOHIYHa

6. Maike KaHOHIYHa
B. MNCEeBOOKAHOHIYHA
r. iHWa BignoBiab

446. Axum 3 HACTYMHMX CNOCOOIB MOXXHA NPUBECTU CTaHOAPTHY 3a4a4y MiHINHOro NporpamyBaHHSA g0
OCHOBHOI hopmun?

a. BBeOeHHSAM BanaHCHMX 3MiIHHUX
6. BBEAEHHSAM LUTYYHUX 3MiHHUX
B. BBEeOEHHAM 0a3MCHUX 3MiHHNX
r. iHWa BianoBidb

447. Hexan X = {xl, Ty..., xk} - CkiHYeHHa nigMHoXMHa eBknigosoro npoctopy R™. KoTpa 3
HaCTYMHWUX TOYOK € OMYKMOK KOMBIHALIE TOYOK L1, L9, ...y Lg?

k
a. =) oz, o €ER
i=1

k
6. x =Y, ax;, ; >0, 0 +as+...+a =1

i=1
k
B. :c:Zaia:i, 01120
i=1
k
LeT=)Y, T, a+as+..+a,=1
i=1

448. Hexan X = {:2:1, ..., xk} - CKiHYeHHa nigMHOoXMHa eBkrigosoro npoctopy R™. BkaxiTb
MO3HAYEHHS CyKYNHOCTi TOYOK BUIMAAY T = Ek: a;x;, nescia; > 0
i=1
iy +as +...+a, =1
a. linX
6. aff X

B. conv.X
r. iHWa BignoBiab

449. MHoxuHa M, koTpa pasom 3 JOBifbHUMM ABOMA CBOIMU TOYKaMK L1, T (xl =+ a:z) MIiCTUTb
BiApi30OK [:cl, az2], LLIO iX 3'€AHYE, HAa3MBaETLCA ...

a. HenepepBHOK
6. 3B'A3HOIO
B. OMYKIIOt0
r. iHWa BignoBiab

450. KoTpa 3 HaCTyMHMX MHOXWH Ha MOLWWHI € OnyKrnow?



a. Koro
0. Kinbue
B. Kpyr
r. iHWa BianoBigb

451. KoTpa 3 HaCTymHMX MHOXWH Yy NPOCTOPi He € ONYKMNOoK?
a. niBnpocrTip
6. cdepa
B. Kyns

r.

iHLWIa BignoBigb

452. Yn moxHa OCHO8HY 3aayy NiHIMHOro NPorpamMyBaHHA 3 71 HEBIAOMUMMU i 170 NIHINHO He3aneXHUMn
0OMeXEeHHSAMN-PIBHOCTSAMM PO3B'A3aTh rpadpiyHUM MeTogomM?

a. TaK

0. Hi

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

453. KoTpui 3 HacTyMnHMX BEKTOPIB € NNaHOoM 3ajadi NiHinHOro NnporpamyBaHHSA

L(z) = x; + 3 — max, x; + 225 < 6, 221 + 29 < 6, 1 > 0, 25 > 0?

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

454, KoTpui 3 HAacCTYMHMUX BEKTOPIB He € NNaHoOM 3agadi NiHinHOro nporpamMmyBaHHS

L(z) =21 + 23 — min, 1 + 229 <6, 221 + 22 <6, 1 >0, x5 > 07?

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

455, fka ymoBa € HeobXxigHO | 4OCTaTHLO ANs Toro, Wob Tovka o Gyna BEPLUMHOK MHOrOrpaHHMKa
PO3B'A3KiB OCHOBHOI 3aadi NiHIMHOro NporpamyBaHHSA?

a. TodKa I € nnaHoMm uiei 3agavi

6. Touyka T € ONOPHMM NSIAHOM Ui€i 3agaui

B. TOYKa £ € oNTMMarbHUM MNaHoM Ui€i 3agadi
r. iHWa BianoBigb

456. Akoto He Moxe BYTM MHOXWHA MraHiB 3aaadi NiHikHOro NporpaMmyBaHHA?

a. OnykKriow

6. Heonyknow

B. HEOOMeXeHo
r. iHWa BianoBidb

457. Axuin onopHUIA NrnaH OCHOBHOI 3adadvi NiHIMHOro NporpamMyBaHHSA 3 171 JIHINHO He3aneXxHUMn
0OMEXEHHAMN-PIBHOCTAMM | 72 3MIHHMMW Ha3MBaKOTb BUPOAXKEHNM?

. MNaH, SKMn MiICTUTb 1M JoAaTHUX KoopanHaT

. NNaH, SKU1U MICTUTb MeHLLE, HIXK 7. AoAATHUX KoopaunHat

a
6. nnaH, KN MICTUTb MEHLLE, HiXK 771 AoAaTHUX KoopauHaT
B
r. iHWa BignoBiab



458. fka 3aranbHa iges NpsaMoro CMMNMeKC-MeToay Po3B'a3yBaHHS 3a4ad NiHIMHOro NporpamyBaHHA?

a. nepenbayae Taki NepeTBOPEHHS Had ONOPHMMK NNnaHamu 3agadi, ki 403BONA0Tb, 30epiratoyun
YMOBW O0MNYCTUMOCTI, LOCAITM YMOB ONTUMaribHOCTI

6. nepenbavae Taki NepeTBOPEHHS Haa nceBaonnaHamMmn 3agadi, Ski 403BoNsATh, 30epiraroymn
YMOBW ONTMMAanbHOCTi, JOCAITY YMOB AOMYCTUMOCTI

B. nepenbavae nobyaoBy ONTMManbHOIO NnaHy NPAMOI 3agadvi Ha OCHOBI OMOPHMX MaHiB
OBOICTOI 3aaaui

r. iHWa BignoBiab

459. Aka 3aranbHa igesa ABOICTOr0 CMMMEKC-MeTOAY PO3B'A3yBaHHS 3a4ad NiHIMHOrO NporpamMyBaHHA?

a. nepenbavae Taki NepeTBOPEHHS Had ONOPHMMK NNaHamu 3agadi, ki 403BONA0Tb, 30epiratoyum
YMOBW OOMNYCTUMOCTI, OCAITM YMOB ONTUMasibHOCTI

6. nepenbavae Taki NnepeTBOPEHHS Haa NceBaonnaHammn 3agadi, Ski 403BoNsATb, 30epiraroymn
YMOBW ONTMManbHOCTi, JOCAITM YMOB AOMYCTUMOCTI

B. nepepnbavae nepexig Big 0AHOMO OMOPHOro NfaHy 3agadvi 4o iHWOro, KpaLoro 3a nonepeaHin

r. iHwWa Bignosiab

460. [nsa akoro knacy 3agad niHinHOro nporpamMmyBaHHs OOLINbHO 3aCTOCOBYBaTN KOMBiIHOBaHMI
(y3aranbHeHun) cumnnekc-meton?

a. ONnd KaHOHIYHMX 3a7ad NiHINHOro NporpamMyBaHHS

6. Ona Make KaHOHIYHMX 3a4ad NiHIMHOro NporpaMyBaHHs
B. ANSA NceBAOKaHOHIYHMX 3aady MiHINHOro nporpaMyBaHHS
r. iHWa BignoBiab

461. [Ona akoro knacy 3agad fiHinHOro nporpaMyBaHHS OOLUINBHO 3aCTOCOBYBaTU ABOICTUN CUMMEKC-
mMeTon?

a. ANnd KaHOHIYHMX 3a4ad MiHINHOro NporpamMyBaHHs

6. Ona mMake KaHOHIYHMX 3a4ad NiHIMHOro NpPorpaMyBaHHS
B. AN NCeBAOKAHOHIYHMX 3a4ady MiHINHOro NporpamMyBaHHS
I. iHWa BianoBidb

462. TNpami obMexxeHHs SKoro TUNYy Crif HaKknacTu Ha 3MiHHI Y; (z =1, 3) 3apadvi

L(y1,Y2,y3) = —2y1 + 6y> +y3 — min, —4dy; + 2y —y3 > 2, y1 + 3y2 — 3y3 > —1,
wo6 BoHa cTana ABOICTO A0 3adavi MiHIMHOro NporpaMmyBaHHs
L(zy,25) = 221 — 3 — max, —4x; + @y < —2, 221 + 329 = 6, —z7 — 325 >
]-a L1y L2 > 0?
a.y >0,y >0,y3 >0
6. y1 <0, y3 >0
B. Y1 = 0, Ys < 0
r. iHWa BignoBiab

463. TpsiMi 0BMEXEHHS IKOTO TUNY CNif, HAKNacTh Ha amikHi y; (¢ = 1, 3) 3apaui

L(y1,y2,y3) = —2y1 + 6ys + y3 — max, —4y; + 2y —y3 < 2, y; + 3y, — 3y < —1,
wo6 BoHa cTana ABOICTO A0 3adavi MiHIMHOro NporpaMyBaHHs
L(xy,x9) = 227 — 5y — min, —4x; + 29 < =2, 227 + 325 = 6, —27 — 32 > 1, @1, 29 >
07
a.y1>20,y22>20,y3 20
6. y1 >0,y =0, y3 <0
B. Y1 < 0, Ys = 0
r. iHWa BignoBiab



464. Lo moxHa ckasaTtu npo 3agadi NiHinHOro nporpamyBaHHSA

L(z) = cz™ — max, Az" <b, z >0,
Ta
L(y) = yb — min, yA > ¢, y > 0?
a. BOHW YTBOPHOKOTbL CUMETPUYHY Napy B3aEMHO ABOICTUX 3aadad
6. BOHW yTBOPHOKOTbL HECUMETPUYHY Napy B3aEMHO ABOICTMX 3agay
B. BOHW He yTBOPIOKOTb Napy B3a€EMHO ABOICTUX 3agad
r. iHwWa Bignosiab

465. Ak cniBBigHOCATLCA MiXK cOBO Knacu Mamxe KaHOHIYHUX | NceBOOKaHOHIYHMX 3a4a4 NiHiIMHOro
nporpamyBaHHA?

a. KOXXHa Maimke KaHOHIYHa 3ajada NiHiMHOro nporpamMmyBaHHS € NCEBAOKAHOHIYHOLO, ane He
HaBnaku

0. KOXHa nceBAoOKaHOHIYHA 3adadya NiHIMHOro NporpamMyBaHHA € Make KaHOHIYHOLO, ane He
HaBnaku

B. KOXXHa Maixe KaHOHIYHa 3afada MiHiMHOro nporpamMmyBaHHA He € NCeBOOKAHOHIYHO | HaBMaku
r. iHWa BignoBiab

466. KoTpa 3 HacTynHMX yMOB O3Ha4ae, Lo Npono3uuis ToBapy 36iraeTbcsi 3 NONUTOM Ha ToBap?

a. ymoBa ONTMMarbHOCTI
6. ymoBa banaHcy

B. YMOBa NOTeHUianbHOCTI
r. iHWa BignoBiab

467. KoTpui i3 meTofiB po3B'd3yBaHHSA TPAHCMOPTHOI 3a4adi He HaneXuTb 4O rpynu MeToaiB, K
I'PYHTYIOTLCSI HA CUMMNEKC-anropuTmi?

a. MeToa noTeHuianis
6. po3snoginLynin metoa
B. YrOpPCbKUN METOA

r. iHWa BignoBiab

468. KoTpui i3 meToAiB pO3B'A3yBaHHA TPAHCMOPTHOI 3a4adi He HaneXxuTb OO rpynu MeToaiB, K
I'PYHTYIOTBCS Ha anropmTMi NOCNILOBHOrO CKOPOYEHHSA HEB'A30K?

a. MeToA noTeHuianis

6. yropcbkuin metog

B. MeToq ANdepEeHUINHNX PeHT
r. iHWa BianoBidb

469. Axun 3 HaBegeHUX METOAIB He € METOAOM NoByA0BM NOYATKOBOrO ONOPHOrO nnaHy 36anaHcoBaHoI
TpaHCNOPTHOI 3agadi 3a KpUTepiemM BapToCTi?

a. MeTog HamipiB i peanisauin

6. metog anpokcumauii Paccena
B. MeTop noTeHuianis

r. iHWa BignoBiab

470. Axun 3 HaBegeHUX MeToaiB NOBya0BKM MOYATKOBOrO OMOPHOrO NaHy 36anaHcoBaHO! TPaHCNOPTHOI
3aJadi 3a KpUTEpieM BapTOCTi HANEXUTb 40 rPynM NpsiMMX MEeToAiB?

a. Metopg anpokcumaldii dorens

6. meTon anpokcumauii Paccena

B. MeTop ycepeaHeHux koediuieHTiB Jlebeanesa
I. MeTod HalMeHLUOi BapTOCTi



471. Axun 3 HaBegeHUX MeToaiB Nobya0BM MOYATKOBOrO OMOPHOrO NiaHy 36anaHcoBaHO! TPaHCNOPTHOI
3adaui 3a KpUTepieM BapTOCTi HANEXUTb 40 rPynNu HENPSIMUX METOLIB?

a. MeTof NiBHIYHO-3axigHOro KyTa
6. MeToq HaMMeEeHLLOT BapTOCTi

B. MeTof NoABiNHOI nepeBaru

r. MeTog anpokcumadii dorens

472. Ha akomy eTani po3B'A3yBaHHsi TPAHCMOPTHOI 3aadi HenpsiMi MeToan NobyaoBM NOYaTKOBOMO
OMNOPHOrO MraHy MakTb Nepesary Hag NPSIMUMn?

a. Ha ertani nobyaoBM NOYATKOBOIO OMOPHOro NraHy
6. Ha eTani nobygoBM ONTUMAanbHOIO NnaHy

B. Ha obuaBox eTanax
I. Ha XoAHOMY 3 eTanis

473. [o akoro knacy 3agady MateMaTU4HOro NporpamyBaHHS HaneXxnTb TpaHCNOpTHa 3adavya 3a
Kputepiem yacy?

a. 3agadva niHinHoro nporpamyBaHHA

6. 3agada ONCKPETHOrO NporpamyBaHHs

B. 3agaya ApobOoBO-MiHIMHOro NporpamyBaHHs
r. iHWa BianoBigb

474. BkaxiTb HaWLUMPLLUMI KNac 3aaad, ANs SKWX 3aCTOCOBHUIA NepLUniA anroputM Metogy [omopi?

a. Krac 4acTKOBO LifIOMMCOBMX 3a4ad MiHINHOMO nporpamMyBaHHS

6. Knac NOBHICTIO Lino4YnCcnoBmx 3agay MiHinHOro NnporpamyBaHHS

B. Krfac MOBHICTIO LiNnoYyMcnoBux 3agad fiHinHOro NnporpamyBaHHs, 3anucaHux y
nceBAoKaHOHIYHIN hopmi 3 LinovmcnoBnmmn koedilieHTamm cuctemMm obmexeHb
r. iHWa BignoBiab

475. BkaxiTb HaWWMpLIMA KNac 3agad, Angd sSkux 3aCTOCOBHUI APYTUil anroputMm MeToay I"0M0pi?

a. Krac MOBHICTIO LiNoYncrnoBmx 3a4ad MiHiInHOro nporpamMyBaHHs
6. Knac uino4yncrnoBux 3agad NiHinHOro NporpamyBaHHSA

B. Knac OUCKpPEeTHWX 3agad MiHinHOro nporpamyBaHHs

r. iHwWa Bignosiab

476. BkaxiTb HaWWMpLIMA KNac 3agad, Angd skux 3aCTOCOBHUI TPETI anroputMm MeToay r'omopi?

a. Krac 4acTKOBO LifI0MMCOBMX 3a4ad MiHINHOMO NporpamMyBaHHS

6. Knac NOBHICTIO Lino4YncnoBmx 3agay niHinHOro nporpamyBaHHS

B. Krfac MOBHICTIO Lino4ymMcnoBux 3agad fiHinHOro nporpamyBaHHs, 3anucaHux y
nceBAoKaHOHIYHIN hopmi 3 LinovmcnoBnmmn koedilieHTamm cuctemm obmexxeHb
r. iHWa BignoBiab

477. BkaxiTb HaMWMPLUMIA KNac 3agad, Ans sKMx 3aCTOCOBHUIA anroputMm MeTtoay danstoHa-JineseniHa?

a. Knac 4acCTKOBO Lifio4MCrioBMX 3adad MiHIMHOro nporpamMmyBaHHS
0. Krac MOBHICTIO LifOYMCIOBMX 3a4ad NiHIMHOrO NporpamMyBaHHS
B. KJlac OUCKPETHMX 3adad MiHIMHOro nporpamMmyBaHHS

r. iHWa BignoBiab

478. BkaxiTb TVMN TOYKM eKCTpeMyMy x* onTuMisaLinHol 3agaui f(x) — extr, x € X C R", akwo
ichye e-okin O (z*) = {x € R : |z — x*| < €} Toukn =* Takmin, wo f(x*) > f(x) ansscix x €
X NO.(x%).



a. Touyka rnobanbHOro Makcumymy
6. TOYKa NOoKanbLHOro MiHIMymy

B. HE € TOYKO eKCTpemMymy
r. iHWa BianoBigb

479. BkaxiTb TN TOYKV eKCTpeMyMy x* onTuMisauinHoi 3agadi f(:c) — extr, x € X C R"”, akwo
f(z*) < f(z) anaecix x < z*i f(x*) > f(x) ansascix x > x*.

a. Touyka rmobansHOro Makcumymy
6. Touka rnobaneHOro MiHiMyMmy

B. He € TOYKOK eKCTpemMymy
r. iHWa BianoBigb

480. BkaxiTb TWM TOYKM eKCTpemMyMy x* onTuMisauinHoi 3agadi f(:c) — extr, x € X C R"”, akwo
ichye e-okin O (z*) = {x € R : |z — x*| < €} Toukn =* Takmin, wo f(z*) < f(x) ansscix x €
X NO(z*).

a. Touka rmobanbHOro MiHiMymy
6. To4ka NoKanbHOro MiHIMyMy

B. HE € TOYKOI eKCTPEMYMY
r. iHWa BignoBiab

481. flke cniBBiAHOLWEHHS MiX MHOXMHamu Mapeto P(D) i Cnentepa S(D) 6aratokputepiitHoi 3aaadi
NPUAHATTSA pilleHb

f(l‘) - (fl(w)va(x)’ 7fm($)) - mérll)agﬂc%”’ fr: D =R (k - Lm)'
a. P(D)C S(D)C D
s. P(D)N S(D) = D
r. iHWa BignoBigb

482. ONopHMM NOMOXEHHAM NiHii PiBHA LiNbOBOI (oyHKLUIT 3a4adi NiHIMHOro NporpaMyBaHHsI HA3MBaKTb
Take ii MOMNOXEHHS, NPU SKOMY ...

a. NiHia piBHA Mae Binblu HIXXK OOHY CMINbHY TOYKY 3 MHOXMHOK MNJSIAHIB, WO 3HAXO0AUTBLCS MO OAWH
Oik Big NiHii piBHA

6. niHia piBHA Mae xo4ya 6 ogHY CRiflbHY TOYKY 3 MHOXMHOLO NMaHiB, WO 3HaXoAnTbCA Mo oauH Bik
Bif, NiHil piBHA

B. NiHis piBHA Mae xo4a © ogHy CnifbHY TOYKY 3 MHOXMHOIO MiaHiB, WO 3Haxo4MTbcsa no obuasa
OoKu Big NiHii piBHA

r. iHwWa Bignosiab

483. MnaH x = (z1, Tg, ..., T,,) 3aKadi NiHINHOIO NPOrpamyBaHHst

L(JI) = Z CiT; — extr, E a;;T; = bz (7, = ]_,m), T >0 (] = 1,n)
J=1 j=1

Ha3VBaloTb OMOPHMM NNIAHOM, SKLLO BEKTOPU a; = (alj, A2j 5 +eey amj), AKi BignosigaTb AogaTHUM
KOMMOHEHTaM & ; NnaHy T yTBOPIOKT ...

NIHINHO 3aneXHYy CUCTEMY BEKTOPIB

6. NiHINHO He3anexHy CUCTEMY BEKTOPIB

B. HEniHiNHO 3arnexHy cMcTeMy BEKTOPIB
r.

iHWa BignoBiab

o

484. Irpu 3 npupoaoto € 3agadamu NPURHATTS PilleHb B YMOBaX ...

a. oeTtepMiHOBaHOCTI
6. KOHMNIKTY



B. pu3MKy abo NOBHOiI HEBM3HAYEHOCTI
I. iHWa BianoBigb

485. Knacudikynte 3agadi NpUARHATTA pilleHb B yMoBax KOHQIIKTY (irpu) 3a KinbkicTio cTparerin.

a. NapHi i MHOXWHHI

0. CKiHYEHHi i HECKIHYEHHI
B. naparerbHi i NocnigoBHi
I. OOHOKPOKOBI i MO3NLiMHI

486. KnacudikynTe 3agadi NPURHATTA pilleHb B yMOBaXx KOH(MikTy (irpun) 3a xapaktepom BUGopy
cTparerin.

a. NapHi i MHOXWHHI

0. CKiHYEeHHi i HECKIHYEHHI
B. MaparnernbHi i nocnigoBHi
I. OOHOKPOKOBI i MO3NLiMHI

487. KnacudikynTe 3agadi NPURHATTA pilleHb B yMoBaXx KOHMRiKTY (irpn) 3a KinbKicTio rpaBLiB.

a. CKiHYEeHHi i HECKIHYEeHHI
6. napanenbHi i NocnigoBHi
B. OAHOKPOKOBI i NO3ULiHiI
r. iHWa BianoBidb

488. 3a AkMM 3 HACTYMNHUX KpUTEPIiB HE iCHYE NOCTAHOBOK TPAHCMOPTHOI 3agadyi?

a. 3a Kputepiem BapToOCTi

6. 3a kputepiem vacy

B. 3a KpUTepieM AOBXWHW MapLUpyTiB
r. iHWa BignoBiab

489. Ak cniBBIOHOCATLCA Mi>X CODOIO KNacu OCHOBHUX i KAHOHIYHMX 3aady MiHINHOro NporpamyBaHHA?

a. KOXXHa OCHOBHa 3ajada NiHinHOro nporpamyBaHHs € KaHOHIYHO, arne He HaBMnaku
6. KOXXHa KaHOHIYHa 3agava MiHiIMHOro NporpamMmyBaHHS € OCHOBHO, ane He HaBMnaku
B. KOXXHa OCHOBHa 3ajadya MiHiMHOro nporpamMyBaHHA He € KAHOHIYHO | HaBMNakn

r. iHWa BignoBiab

490. Ak cniBBiAHOCATLCS Mi>K CODOIO KMnacK LinoYnMcnoBumx i AMCKPETHUX 3a4ad NiHiNHOro
nporpamyBaHHA?

a. KOXHa ujinoymcrnosa 3agada NiHinHOro nporpamyBaHHS € AUCKPETHOO, ane He HaBnaku
6. KOXHa QUCKpeTHa 3ajadva MiHIMHOro NporpamMyBaHHS € Lino4YnCnoBoto, ane He HaBnaku
B. KOXHa Lino4mcnosa 3agadya MiHinHOro nporpaMmyBaHHS He € ANCKPETHOI i HaBMNaKkn
r. iHWa BianoBidb

491. BubepiTb 03HAYEHHSI KYTOBOI TOUKM X ONYKNOi MHOXMHK M .

az=ar+(1—a)ry,ne0<a<l, ) #xy, 1,20 € M
6. ¢ #axr;+ (1 —a)xy,0e0 < a<l, 1 #xy, 1,290 € M
B.z#ax;+ (1l —a)zs,pe0 < a<1, z;,290 € M

r. iHWa BianoBigb

492. KoTpa 3 HacTyMHMX TOYOK He € KYTOBOI TOYKOI OMYKNOT MHOXMWHM

M={(z,y) €R* : z+y <2, 2>0,y>0}



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

493. BkaxiTb TVN 3agaui NiHInHOro nporpamMyBaHHS

L(z1,x9,23) = —x1 + 22y — 323 — min, 221 — 29 + 23 =5, 1 + x5 — 223 =4, x; >
0, j€{1,2,3}, z; € Z.
a. NOBHICTIO Wifoymcrosa
©. YyacTKoBO Ljino4yncrnosa
B. GiHapHa
r. iHWa BignoBiab

494. Akoto 3 HACTYMHMX BNacTMBOCTEN BOMOAiE 3a4ada NiHIMHOro nporpamyBaHHA?

a. MHOXWHa nnaHiB 3agavi NiHINHOro NporpaMyBaHHS € OMyKIo

6. MHOXMHa nnaHiB 3agadi NiHinHOro NporpaMmyBaHHSA € OOMEXEHO0
B. MHOXWHa NnaHiB 3agadi NiHiMHOro NnporpamyBaHHs € OUCKPETHOO
r. iHwWa Bignosiab

495. Yn moxe 3agadva ApoboBO-NiHIMHOro NporpamyBaHHA MaTy ABa i nuwe aBa onTUManbHi
pO3B'A3KN?

a. Tak

6. Hi

B. Tak, NnuLle 3a yMOBW, LLIO Lie 3aZa4a Ha MroLWmHI
r. iHWa BignoBiab

496. Yn moxe uinoyncnosa 3agada NiHIMHOro NporpamMmyBaHHA MaTW ABa i nuwle ABa onTUMarbHi
PO3B'A3KN?

a. TaK

0. Hi

B. Tak, fiuile 3a yMOBW, LLIO Lie 3afa4a Ha MroLWmHI
r. iHWa BianoBigb

497. Y pocnigxeHHi onepadin TepMiH onepadis o3Havae ...

a. CUCTeMY KEpPOBaHMX fi, NOEQHAHUX CMiNIbHAM 3a4YMOM i CNPSIMOBAHUX Ha LOCATHEHHS NEBHOI
MEeTU

0. cucTemy HekepoBaHUX O ANs JOCATHEHHS BUMNAL4KOBOI METH

B. OAMH 3 eTaniB po3B'A3yBaHHSA ONTUMI3aLUiNHOT 3aaadi

r. iHWa BianoBigb

498. fAka 3 HACTYMHMX MHOXWH € MHOXMHO MaHiB LifioYnCcrioBoi 3agadi niHinHOro nporpamyBaHHSA

L(zy,x9) =21 + 23 > max, 21 +23>3,0<2; <2, 0<2y<3, z1,25 € 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)}
s. D ={(0,3),(1,0),(1,1),(1,2),(2,0),(2,1),(2,2),(2,3)}
I. iHWa BianoBigb

499. KoTpa 3 HaCTymnHMX TOYOK € KyTOBOK TOYKOK OMYKIOT MHOXWHM

M={(z,y) eR? : 22 +3y <6, x>0,y >0}



8. (0,0)

I. iHWa BianoBigb
500. Axoro He MoOxe ByTU MHOXMHA NNaHiB 3agadi AMCKPETHOIO NPOrpamMyBaHHA?

a. OnyKrow
6. Heonyknow

B. HeoOMeXeHor
r. iHWa BianoBidb

OCHOBHMUMU piBeHb

1 2 0
1. O6umcnuTy BU3HaYHuK matpuui | —1 —3 2
0o -2 1

a. 3

6. 2

B. 4

r.0

2. BkaxiTb npaBubHy piBHICTb Ans po3MipHOCTi cymu nignpoctopis Ly ta Ly aeskoro niHiiHoro
npocTopy L:

a. dim(L; + Ly) = dim(L;) + dim(Ly) — dim(L; N L)

6. dim(L; + Ly) = dim(L;) + dim(Ls) + dim(L; N Ly)

8. dim(L; + Ly) = dim(L;) + dim(L,)

3. EnemeHT e Hanisrpynu S Ha3nBaeTbCA NiBOK OAMHULIEID, SKLLO A58 Byab-aKoro s i3 S

a. se=s
6. s ls=e
B. 6§ = S

r. iHWa BignoBiab
4. O6epHernm ao enemerta 3 rpymn (R \ {0}, -) € enement
a
6. %
B
r. iHWa BignoBiab
5. Mopsanok rpynu Z [OpPIBHIOE:
a. 1
6. 2
B. 4
r. iHWa BianoBigb
6. HeisomopdHux rpyn nopsgky 5 €
1
2
10

a.
6.
B.
r. 6e3niy

7. Opunnuero rpynn (R \ {0}, -) € umcno



a. -1
6. 1
B. 0
r. iHWa BianoBigb

8. EnemeHT e HaniBrpynu S HasnBaeTbCA NPaBo OAUHMLEID, AKLLO AnA Byab-aKoro s i3 S

a. se—3s
6. s ls=e
B. 6§ =S8

r. iHWa BignoBiab
9. O6epHerum ao enementa -2 rpynn (R \ {0}, -) € enement

a. 2

6. —2
1
B. -3

r.

N[ =

10. Aka 3 HacTynHuX rpyn € HeabeneBoo?

a. Z
6. R
B. Vi
r. Ds

11. Opwnuueto rpynu (Z, +) € uucno
a. -1
6. 0
B. 1
r. iHWa BianoBidb
12. Aka 3 HaCTYyMHMX CTPYKTYP € MOHOIOOM, ane He € rpynot?
a. (Z,+)
6. (Za )
B. (Z,—)
r (Z,/)

13. O6epHeHM o enemeHTa 3 rpynum (Z, +) € enemeHT

O wl

a
0.
B. —3

r. iHWa BignoBiab

14. £ka 3 HacTynNHWUX CTPYKTYP He € HaniBrpynot?
a. (Z,+)
6. (Za )
B. (Z7 _)
r (R, +)

15. EnemeHT s HaI'IiBprI'II/I S 3 0QMHULEID € HAa3NBAETLCS O60pOTHI/IM, SIKLLO AN 0esKOro-skoro X i3 S

a. se==zx
6. s ls=u=



16.

17.

18.

19.

20.

21.

22.

23.

B. ST =1IS=2¢€
r. iHWa BianoBidb

EnemeHnTn a,b rpynu G HasuBaloTbCA B3aEMHO o6epHeHnMU B rpyni G, AKLIo

a. b= g lagana peskoro g € G
6. b=g tagpansecixg € G

B. ab=ba =¢€
r. iHWa BignoBiab

#ka 3 HaCTYMHMX rpyn € LUKITIYHOK?

a. (Z,+)
6. S5
B. (R,+)
r Qs

Aka 3 HaCTYMNHUX CTPYKTYP € rpynot?
a. (R,4)
6. (Ra )
B. (Ra _)
r (R, /)

Yucno e €:

a. anrebpaiyHnm
6. pauioHanbHUM
B. ippauioHaribHUM
r. Linum

HatypanbHe uncno ainutbesa Ha 3 ToAi | nvwe Todi Konu:

a. OCTaHHA undpa ginntbcs Ha 3

6. pi3HMLS MK CyMOO Lndp, SiKi CTOSATb Ha HEMAPHUX MiCUsIX, | CyMOR Lndp, WO CTOATb Ha

napHUX Micusx, ginutbecs Ha 3
B. CyMma 1ioro undp ginutbcs Ha 3
r. iHWa BianoBigb

Ocrtava Big gineHHsa 117 Ha 11 B KinbUi Winnx Yicen OopiBHIOE

7omoe
Py wo

Lina yactuna [a] aiticHoro umcna a = 1 + sin(7/6) popisHioe

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

HenosHa 4acTka npu gineHHi 81 Ha 12 gopiBHIOE

a. 7
6. 6
B. 72
r. 12



24,

25.

26.

27.

28.

20.

30.

31.

32.

Burnag 5n+2 matoTb yci uini yicna, ski

a. npwu ginexHi Ha 5 pioTb octavy 2
6. npw gineHHi Ha 2 gaTb ocTadvy 5
B. € NapHUMu

I. KpaTHi Yncny 5

FAKe 3 HaCTYMHUX TBEPMKEHb NPaBUIbHE?

a. cepen byab-AKkMX N'ATKM NOCAILOBHUX HaTyparibHUX YNCeN PiBHO O4HE AinuTbCs Ha 3

6. cepen Oyab-AkMX M'SSTU NOCMIQOBHUX HaTypanbHUX Yncen € ogHe abo ABa vMcna, WO AinsaTbes
Ha 3

B. cepepn byab-skux n'aTu NocnigoBHUX HaTypanbHMX YACEN PiBHO ABa AiNATbCA Ha 3

I. MOXHa 3HaWTK N'ATb NOCNIAOBHUX HATypanbHUX YNCEN, cepen SKNX XXOOHEe He OinnTbecs Ha 3

[ns goBinbHMX TPbOX NocnigoBHNX HaTyparibHUX Ynucen cnpaseninee TBEPOKEHHA:

a. X cyma € napHUM 41MCroM

6. ix cyma ginuTtbea Ha 3

B. X cyma finuntbcs Ha 4

I. cepea HuX € piBHO 2 NapHUX Yncna

Cepen HaBeneHux BapiaHTiB BUOepiTb TOM, A€ BCi YMcna € NpocTUMU:

a. 2,9,11

6. 41,51, 61
B. 41,43,47
r 13,1721

HaTtypanbHe uMcno ginutbcsa Ha 5 Tofi | nuwe Toai Konu:

a. cyma 1oro undp ginutbcs Ha 5

6. ocTaHHs undpa JinMTbca Ha 5

B. PIi3HMLSA MiXX CyMOIO LUMdp, SKi CTOATb Ha HENAPHUX MICLSIX, | CYMOK Ludip, LLO CTOSATb Ha
napHUX Micusx, ginuTbcs Ha 5

r. iHWa BignoBiab

[na sHaxopxkeHHa HCL, ABOX LinNuX Yncen BUKOPUCTOBYIOTb

a. anroput™ EBkniga

6. peweto EpaTtocdeHa
B. mMeTop BinbcoHa

I. KBagpaTWU4Hi NALLKK

Yucno m €:

a. TpaHCUMHAOEHTHUM
6. anrebpaiyHum

B. pauioHanbHUM

r. uinum

[Bi maTpuui MOXXHa JofaTtu, KO BOHU

a. HEBUPOOKEHI

6. kBagparTHi

B. O[HaKOBOro po3mipy
I. AiaroHanbHi

ManI/ILI,PO MO>XHa NOMHOXUTWU Ha YNCNO, AKLLO BOHa €



a. TiNbKu KBagpaTHOK
©. OOBINbLHOW

B. TiflbK/ MaTpuLIEO-CTOBMLEM
I. TiNbKW MaTpuULEr-pPsSAKOM

33. Cucrtema niHinHUX piBHAHb Ha3MBAETLCA OAHOPIQHOD, SKLLO

a. BOHa He Ma€ XXOL4HOro po3B'A3Ky

6. BOHa Mae €QMHUI PO3B'A30K

B. BOHa Mae GinbLuUe Hi>XX OOUH PO3B'sI30K
I. BCi BiflbHi YNeHW JOPiBHIOIOTb HYIO

34. BusHayHMK MaTpuLi HEe 3MIHUTBLCS, AKLLO

a. [0 eneMeHTiB O4HOro psiaka go4aTtyv BigNoBIAHI ereMeHTH iHLWOoro psiaka
6. enemMeHTX ABOX pPAOKIB MOMIHATU MicLSMMU

B. [0 ereMeHTiB AesKoro pagka gogatn Yncno BigMiHHeE Big Hyns

I. enemMeHTU OesiKOoro psigka MOMHOXWTY Ha OOBINbHE OiNCHE YnMcno

35. Ak 3MiHUTBCA BM3HAYHMK MaTpPULi, SKLLO B HBOMY MOMIHATW ABa pAOKU MicuamMn?

a. He 3MiHUTbCA

©. 3MIHWUTb TiNbKKN 3HaK

B. AOpiBHIOBaTUME HYm0
r. 30iNbWKTLCA B ABa pasu

36. HeHynboBMI MHOIMYNEH T -CTENEHSA 3 OIMCHUMK KoedilieHTamm

a. Mae He 6inbLu, HXX 11 OINCHUX PO3B'A3KIB
6. Mae MeHLU, HiX N OiINCHUX PO3B'A3KIB

B. Mae N OiNCHUX PO3B'sA3KiB

I. Ma€ He MEHLL, HiX 71 OiINCHUX PO3B'sA3KIB

37. FAKwo BCi eneMeHTM BU3HaYHUKa TPETLOro NOPSAKY AOPIBHIOKTL YMCAY 171, TO TaKNMi BUSHAYHUK
AopiBHIOBaTUME

3

9

a. m
0. m

B. M
roO

38. Marpuuto A MoxHa MOMHOXMTU Ha maTpuLo B, akuio

a. A i B posinbHi matpuui

6. KinbkicTb paakis matpuui A gopisHIoe KinbkocTi cTosnuiB MaTpuui B
B. KinbKicTb cToBnuiB Matpuui A fopisHioe kinbkocTi psakis matpuui B
r. Ai B ogHakoBoro poamipy

1 0 3
39. O6umcnuty Bu3HadyHuk matpui | O 2015 O
1 0 4
a. 2015
6. 3
B. 4
r. 0

40. JoBYTKM G13QA92031 | Q13091 A3 BXOAATb Y BUSHAYHWUK TPETLOrO NOPSAKY i3 3HaKamMmu BignoBigHO



+it
i
—i+

"o

41. Yucro a € k-kpaTHum KopeHem MHorodnera f (), skwo

a. f(@) = f'(a) = ... = f&D(a) = 0, [P (a) £ 0
6. f(a) = f'(a)=...= f
5. fa) = f'(a) = ... =
c fl@) = () =...= f

42. HC[ natypanbHux uncen 28 i 42 nopisHioe

a. 14
6. 7
B. 84
r. iHWa BianoBidb

43. HCK HatypanbHux umcen 28 i 42 nopiBHioe

a. 14
0. 7
B. 84
r. iHWa BignoBiab

44. fAxe 3 HACTYMHUX NepPeTBOPEHb NiHINHOrO NPoCTOpY R? € niHiitHum onepatopom?

a. Al(az,y):(a:—l—y,m—y)

6. AZ(xay):(m+y’x'y)

B. A3(z,y) = (z —y,z+y+2)
r. Al(xvy):(x_yax2+y2)

45. fAke 3 HACTYMHUX NepeTBOPEHb NiHIMHOrO NPoCTopYy R? He € niHiitHum onepaTopom?

a. Ai(z,y) = (x + y, 2z — 3y)
6. Ay(z,y) = (x +y,z — )

8. A3(z,y) = (z —y,z +y +2)
r Az, y) = (z — y, 3z + 2y)

46. SN 3 HaBedeHUX HUXYEe BEKTOPIB HanexXxunTb 94py oneparopa A(:z;; Y, z) = (a: +y—z;T—
Y;2x — 2)?

1;1;2
0;2;1
0;0;1

—

r. (2, 1;1)

47. 3HanTn 94po NiHiNHOro oneparopa TPUBMMIPHOIO NPOCTOPY, KM NPOEKTYE BEKTOPU Ha MIOLMHY

XOY:

a. sekTopwu napanensHi oci OZ

6. sekTopu napanensHi nnowwmHi X 0Z
B. BeKTopu napanensHi nnowmHi Y OZ
. TiNbKX HyMb-BEKTOP

48. [Ons nininHoro onepatopa A, sagaHoro Ha npocTtopi L, BUKOHYETLCA PIBHICTb



r.

dim(L) = dim(Im(A)) + dim(Ker(A))
dim(L) = dim(Im(A)) — dim(Ker(A))
dim(L) = dim(Im(A))

dim(L) = dim(Ker(A))

49. HeHynboBUI BEKTOP T € BMACHUM BEKTOPOM iHilHoro onepatopa A, sakuio

a.
6.

B
r.

icHye umcro « Take, wo A(z) = ax

iCHye HeHyrnboBe uncno o Take, wo A(z) = a+ =

. A(z) - Hynb-BekTop

ANst BCIX GiNCHUX ( BUKOHYETbCS piBHICT A(Z) = ax

50. BnacHi 3HaueHHs niHiHoro onepatopa (A - iioro matpuus B AeskoMy 6a3uci) 3Haxoammo 3
PIBHAHHSA

a
6
B
r.

. det(A— \E) =0
(A AE) =0

. det(AMA) =0
det(A?2 — AE) =0

51. Sknin 3 HaBeAEeHMX HMXKYE BEKTOPIB € BMACHNUM BEKTOPOM fiHIMHOIO oneparopa A(m; Y; z) = (3: +
Yy — 2z, + 22;2¢ + 2)?

52.

53.

54.

55.

56.

a
6
B
r.

. (1;1;2)
. (0;2;1)
. (0;051)
(2;1;1)

Mpy koMY 3Ha4YeHHI (¢ onepaTop NOBOPOTY MSIOLMHN HA KYT (¢ Ma€ BMacHi BEKTOPU

a
6.
B
r.

La=m/2
a=T

. Npu 6yab-akomy
npu XXOQHOMY

3HanTK BnacHe 3Ha4yeHHs oneparopa AMdepeHLitoBaHHSA B NPOCTOPI MOMIHOMIB He BULLE CTENEHS 71

"o

L o=

n

BuaHauHuk 0obytky AB matpuus A i B pisHuii:

a
6
B
r.

. noByTKy moaynis BuaHauHukis A i B
. no6yTKy Bu3HauHukis A i B
. CyMi Bu3HadHukis A i B
NOTPIGHO NEPEMHOXUTU MaTpUL i 3HAUTU BUSHAYHUK OTPUMAHOI MaTpuLi

Cuctema 3 m NiHiNHMX PiBHAHb 3 7L HEBIAOMUMUK HE MOXe ByTn BU3HAYEHO Mpu:

a
6
B
r.

Yn

.m=3n

.m>n

.m=n
m<n

yTBOptoe ABeneBy rpyny MHOXWHA Linnx NapHUX Yncen BiGHOCHO onepauii AoaaBaHHSA



a. yTBOpHOE
6. yTBOptoe He AGeneBy rpyny

B. He YTBOPKOE, HE iCHYE OOUHUYHOIO enemMeHTa
I. He YTBOPIOE, onepalis He acouiaTneHa

57. Yn ytBoptoe Abenesy rpyny MHOXUHA LINUX YUCEN KpaTHUX YMcny 5 BiAHOCHO onepawii MHOXEHHS
(BMGEpPITL NOBHY BigNOBIAB)

a. yTBOploE

6. yTBOptoe He ABenesy rpyny

B. He YTBOPIOE, HE iCHYE OOAMHUYHOTO enemMeHTa

I. He yTBOPKE, HE iCHYE MPOTUMNEXHOIO enemMeHTa

58. Yu yTBOpIOE rpyny MHOXMHA AINCHUX YMCen BiAHOCHO onepadii *, ka 3a4aaTbca POPMYIo a *
b=ab (BUbEepiTE NOBHY BiANOBIAbL)

a. yTBOpHOE

0. He yTBOpIOE, onepauisi He acouiaTnBHa

B. He YTBOPIOE, HE iCHYE OAMHUYHOIO enemMeHTa

I. HE YTBOPHOE, HE ICHYE NPOTUIEXKHOIO enemMeHTa

59. 3HaiTuK ocTady Big OiNEHHs MHOroYneHa x3 + 222 — 342 + 8 HapeouneH x — 5

a. 8
6. 13
B. 3
r. 17

60. 3HangiTb HEMOBHY YaCTKy Bif AiNeHHS MHOrovsieHa f(ac) =z + 5t + 423 — 42 + 9z — 3 Ha
mHorouneH g(z) = 23 + 222 —z + 1

a. br — 2
6. 6

B. 22 +3z—1
na?+1

61. 3Halgith ocTady Bia AineHHs MHorouneHa f(z) = x® + bzt + 4x® — 422 + 9z — 3 Ha
mHorouneH g(z) = 3 + 222 —z + 1

a. br — 2
6. 6

B. 22+ 3z —1
na+1

62. Slke 3 uncen He € KOpPEHeM AaHoro piBHsHHSA t5 + 2 + 8t — 10 = 0

a. 1
6. —1 — 3¢
B. 1 — 31
r—1+37
63. 3anncomM KOMMIEKCHOro Yncra 2 = — COS ¢ — 1 Sin ¢ B TPMrOHOMETPUYHIi (hOpMi €:
a. z = cos(m — @) + isin(m — @)
6. z = cos(—¢) + isin(—¢)
B. z = cos(m + ¢) + isin(m + ¢)
r. z=cos(y + ¢) +isin(5 + ¢)



64. BkaxiTb TPUrOHOMETPUYHY hOpMY KOMMeKcHoro Yncna 1 — ¢

a. cos——i—zsm%7r

6. v2(cos T —isin T)
B. v2(cos I +4sin I7)
r V2(sinZ —icos %)

65. BkaxiTb TPUroHOMeTpUYHY hopMy KOMMIIEKCHOTO Yncna ¢ — \/?_>

a. 2(cos 2 + isin 2T)
6. 2(cos Z § isin %)
B. 2(cos & + isin 2T)

g \/_(sm 5 T cost)

66. Slke 3 KOMMMNEKCHUX YUCEN He € KopeHeM aaHoro piBHsHHS 6 + 64 = 0

a. —v3+i

6. —21
B. —/3 — 1
r—1+43:

67. Yucno o € kopeHem kpatHocTi k MHorounena f(z), skwo:

f(z) minuTbcs Ha (z — a)®

a.
6. f(z) e ginuTbea Ha (2 —
B. f(x) pinutsesi Ha (z — a)F, ane we ainuTbes Ha (z — o

)k—i—l
)k+1

r f(z) ne pinutecs Ha (z — o)~
1
68. 3Hangite nobytok matpuub | 2 | x (1 -1 2)
3
1 -1 2
a. |2 -2 4
3 -3 6
1 2 3
6. | -1 -2 -3
2 4 6

B.
I. MaTpuLi HEe NePeMHOXYIOTLCS

L1 1 -1 2
69. 3Hangite gobytok matpuup | 2 —1 | X ( )
3 2

a. ManI/ILI,i HEe NepeMHOXYTbCA

1 -1 2
6. |2 —2 6

3 -3 6

-1 2
(Y

-1 -2 -1
r. 0 -3 1

7T -1 12



1 2
70. 3HanaiTe maTpuuo 06epHeHy A0 AaHoi (3 4>

a. obepHeHoi MaTpuui He iCHye

4 2
6. (_3 1)

4 2
B.g(_3 1)
_ 4 2
()

—1 4
71. 3HangiTe matpuuo obepHeHy 4o AaHoi ( )

a. obepHeHoi MmaTpuui He icHye

6. (‘f _51)

(-2 5
"\4 -1

(-2 5
"4 -1

1 2 3
72. 3Hangite matpuuo obepHeHy goaaroi | 3 4 —2
4 6 1
a. obepHeHoi MaTpuui 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
73. O6BuMcnUTU BU3HaYHUK (b 3 2
1 4 3
a. 1
6. 40
B. —40
0
1 2 0
74. O6umcnuti BU3HauHmk |3 2 1
1 1 2
a. —7
6. 0
B. 7
nl

\ \

75. Bwaiiite panr cuctemn sextopis (1,0, 1), (2,2,1), (3,2,2), (

1,-2,3)



77.

78.

79.

80.

81.

. . - 5 6
3HanTu BNacHi 3Ha4YeHHs NiHiHOro oneparopa, 3agaHoro matpuuelo A = (8 7

a. )\1 = 1,)\2 =—13
6. Ay =1, =13
B. A1 =D =7
rA1=—-1LXx=13

. . . 5 3
3HalTV BNacHi 3Ha4YeHHs NiHINHOro onepartopa, 3agaHoro matpuueo A = (5 7

a M =4X=5
B. \1 =5 =7
LAl=2;2=10

. : I 5 6
3HanTu BNacHi BeKTopu NiHiHOro oneparopa, 3agaHoro matpuueo A = (8 7

® oW
=hihL

gt
N
|

bl

, o 5 3
3HanTu BNacHi BEKTOPU NIHIMHOIO oneparopa, 3agaHoro matpulero A= ( 7

5

r fi(1,1); f2(—3,-5)

3natu matpuuto nepexogy Big 6asucy {(1; —1), (2; 1)} no 6asucy {(4; —1), (1;2)}:

. (; 111
6 (11 1)2
. (411 1)
(i 2)



82. 3Haritn matpuuo C, BUKoHaBLUM BkasaHi onepauii Hag Matpuuamu A i B, skwo C' = (24 +

B)B, A - (g —21),32 (g —31);
« (1 )

20 —15
® \17 1

14 -1
5 \los —1

1 —13
“l2 19

83. Ona matpuui A = (

. (:?1) :;)

2 -1

3 1 ) 3HanTM 0B6epHeHy MaTpuLiIO:

2 -1
6.1 1
1 -1
®\o 1

3

84. MaTtpuus nepexogy Big 04HOro 6asncy Ao iHWOro A4esKOro NiHiMHOro NPOCTOPY 3aBXau €

a. HEBUPOOXKEHOIO
0. BMPOOKEHOIO
B. CUMETPUYHOIO
r. AiaroHarnbHoO

85. SKLIO BCi €MleMeHTN BU3HaYHMKa TPETLOro Nopsaaky A NOMHOXUTUA Ha YMCHIO 1M1, TO OfiePXKaHUM
BU3HAYHWK OOpPiBHIOBATUME

a. m°A
6. mA
B. m*A
. m?A

86. Akuin 3 HaBeAEHUX HbkYe AOOYTKIB BXOAUTb Y BU3HAYHMK YETBEPTOro NOpsiAKy?

a. 413022031044
6. ai2az3as2a41
B. 113023031042
I 11422031043

87. [obyTkn a13a22a31 i a13a21aG32 BXOAATb Y BU3HAYHMK TPETHOIO NOPSIAKY i3 3HaKaMu BiAMOBIAHO

a. +i+

6. +i—

B. —i-+

r —i—
88. Hexaw kinbkicTb napHUX MigcTaHOBOK N-Oro NOPSAKY OOPIBHIOE YMCHY P, @ HeNapHKX - g. [NopiBHANTE
yncnapiq:



ap>gq
6. p<gq
B. p=4(¢
I. BignoBigb 3aneXxuTb Big 4Yncna n

89. Akwo d = (z1, Y1, 21), b= (T2, Y2, 22), 70

a. a- 5:(x1+y1+21)($2+y2+22)
6. d- §: T1Z2 + Y1Y2 + 2122

B. 4 - ﬂb = (21 + z2) (Y1 + y2) (21 + 29)
rd-b={zi 42, y1 +y, 21 + 22}

90. Kyt mix Bektopammn @ = (21, Y1, 21) Ta b = (X3, Ys, 29) BU3HAYAETLCS TaK:

|1 2o +y1 Y2421 2|
Ve eyl 42

T1x2+Y1y2+2122
VY2 /2yl 42

T1X2+Y1Y2+2122
\/z% +y% —O—Zf \/xg +y§ +z§

+y1y2+2z122
r. arct L122
8 \/:c +y1 +z% \/mz +y§ +z§

d. arccos

0. arccos

B. arcsin

— —

91. Hexan a = :1312' + ylj +2z1k, b= mQZ + yﬁ + Z2E. BekTopu @ i B6y,u,yTb
nepneHanKynApHIMM, AKLO:

a. T 5z
() Y2 22

6. 1Ty + Y1Yy2 + 2122 =0
T 9N [ —

B. — = - =
T2 + Y2 + 22 0

r. (zc1+y1 +z1)(x2+y2 +22) =0
92. Bigpans mix Toukamn A (1, Y1, 21) Ta B (22, Y2, 22) BU3HauaeTbCa 3a hOpMyYnoL0:

a. |xe —xi| + |y2 —y1| + |22 — 21|
6. |z122 + Y1y2 + 2122]
B. |2 —x1+y2 —y1 + 22 — 21

r \/(:132 — :c1)2 + (y2 — yl)2 + (22 — 21)2

—
—

93. Hexan a = x1§+y13+z1k, Bzmﬁ—kyﬁ#—zgzz.hp,k

N
aaxb=|x2 Yy 2o
1 Y1 21
6. Zi><§ x1x2z+y1y23+z1z2k
B. d X b= (x T1+ @2, Y1 + Y2, 21 + 27)
. I j k
raxb=|=z y 2z
L2 Y2 22

l

94. Bektopu a i b koniHeapHi Toai i TiNbkK ToA), KONK:

a.d+b=0
6.G-b=0

B.Ga—b=0
raxb=0

95. 3aranbHe piBHAHHSA NPAMOI Ha NIOLWWHI - Lie PIBHAHHS BUAY:



a. Az + By + C =0, pe A, B, C— posinbHi ctani, Taki wo |A| + |B| # 0
6. Az + By®* + C = 0, ne A, B, C— posinbHi ctani, Taki wo |A| + |B| # 0
B. Az + By =0, ge A, B— posinbHi crani, Taki wo |A| + |B| # 0

r. Az? 4+ By? = 0, ne A, B— posinbHi ctani, Taki wo A - B < 0

96. PiBHSIHHS NPSIMOI Ha NIOLWHI, sika npoxoanTb Yepes agi Toukn My (21, y; ) Ta My (z9, Yo ), Mae

Taknn BUrNaa;

a (z—z)(za—z1) = (Y —w) (%2 —v1)

6 T—T i — 1
Tz Yo~y
B. ! Y-y =0
T2 —I Y2—U
r. Z—xy . Y—yi
T2 —T1 Y=

97. Biacrawb d Big Toukn M, (21, y; ) go npsmoi Az + By + C' = 0 popisHioe:

A B C
6. d = AntBntd
B. d = —i7p
Az1+By1+C
VAL B

98. Kyt mix npsmummn y = ki1 + by Tay = kax + b2 popisHioe:

a. arctg ‘ l—m

ky—k
6. arcctg ’ T s

B. 48| {1 my 1+k1k2

ko —ky
1+kike

r.

99. Mpamiy = ki1x + b1 Tfay = kax + by napanensHi, sikwo:

a. klkz =1
6. k1ko = —1
B. k1 = ko

. ki1 = —ko

100. Mpamiy = ki1x + b1 Tay = ko + ba nepneHAnKynspHi, SKWO:

a. k1k2 =1
6. k1ky = —1
B. k1 = ko

r ki = —ko

101. Kyt mix npsmumn A1z + By + C1 = 01a A2z + Boy + Co = 0 popisHioe:

a |A1 A2 +B1Bs|
\/A2+B?/A%+B?
|A; Ay 4B By |
A2+B?/A%+B?
|A; Ay 4B By |
/A +B? /A +B}
|A; Ay 4B By |
\/ A2+B?\/ A2+ B2

102. MNpsvi A1z + By + C7 = 0 1a Ayx + Boy + Cy = 0 napanenbHi, sKwo:

a. A1A2 + BlBg =0
6. AlBl + Ang =0

0. arccos

B. COS

r. arcsin



B A _ B
TAy B,
T4y Cy

103. Mpsvi A1z + By + C1 = 0 1a Ayx + Byy + Cy = 0 nepreHaykynsipHi, sKLWo:

a. A1A2 + BlB2 =0
6. AlBl —|— A2B2 — O

5 AL _ Bl

" Ay T By
T B Cy

2 2
104. EKcueHTpUcUTETOM erinca 2’—2 + ;Z? — 1 Ha3uBaeTbLCS YNCHO:

o w

b
SIS Ion e o

2 2
105. PiBHSIHHSt acuMnToT rinepbonn L — £ = 1 mae Burnsag ( - ekcueHTpUcuTET ):
a? b2

a.r==%
6. y= *ex
B. y =+gx
ny= :I:%m
2 2
106. PiBHAHHS ampekTpuc rinepbonu 2—2 — %—2 = 1 mae Burnag (- ekcueHTpucuTeT ):
a. T ==%%
b
B. Y = :I:%J:
Ly = =*ex
2 2
107. Onsa eninca Z—Q + g—z = 1 (a > b) nonosuHa Bigaani Mix oKycammn ¢ JOPIBHIOE:

0 c=VZIF
6. c = Va2 — b?

B.c=a—2>

rc=a-+b
2 2
108. [Onsa rinepbonun 2—2 — Z—z = 1 nonosuHa Bigaani Mk goKycamu ¢ OOPIBHIOE:
a.c=a+b
6. c= Va2 —b2

B. c=+va?+ b2
e VP&

109. [Onsa napabonu y2 = 2px napameTp p - Ue:

a. nogBoeHa Bigaanb BiAg hokyca OO OAMpeKkTpucu
6. Bigganb Big BepLUWHKU 00 dOKyca

B. Bigdarnb Big BEPLUMHWN 0O ANPEKTPUCHK

r. Bigganb Big pokyca 4o OUpeKTpucu

110. 3aranbHe piBHAHHA MAOLWMHM - Lie PiBHAHHS BUAY:

a. Az + By + Cz =0, ne A, B, C— posinbHi ctani, Taki wo |A| + |B| + |C| # 0
6. Ar+ By+ Cz+ D =0, pe A, B,C, D— posinbHi crani, Taki wo |A| + |B| + |C| # 0



B. Az?2 + By?> + C2> 4+ D =0, ne A, B, C, D— posinbHi ctani
r. Az? + By? + Cz? = 1, pe A, B, C'— pfoBinbHi cTani

111. PiBHSIHHS NAOWMHK, sika NpoxoanTb Yepes Tpu Toukn My (x4, y1, 21), Ms (22,2, 22) Ta
M, (:133, Ys, 23), AKi He fexaTb Ha OAHIN NPAMIN, Mae Takun BUMMSA:

T—T1 Y—Yy1 22—z
a | T2—T1 Yp—Y1 22—z |=1
T3 —T1 Y3 — Y1 =3 —z1
r — I y—u zZ— 21
6. | z2—21 Y2—Y1 22—z |=0
L3 —T1 Ys — Y1 23— 2
r—T Yy—4Hh z2—2x
B. r — T2 Y2 — Y1 22 — 21 =0
L—T3 Y — Y1 23— 21

r—=—21 Y—-Hh =z—2

Ll T—T2 Yo—Y 22—z |=1
! r—=T3 Y3 —Yi1 23—z !

112. BigcTaHb d Big Toukn My (21, Y1, 21) so nnowmnn Az + By + Cz + D = 0 gopisHioe:

a. d=|Az1 + By, + Cz + D|
6. d — |Az1 +By1+Cz1+D)|
' VA2+B?+C?
B d — ‘A.’El +By1+C’z1+D\
' VA?+B2+C?+D?
r d — |A.’1}1 +By1+CZ1+D‘
’ VB2 C?4+D?

113. KaHOHIiYHi piBHAHHSA NPAMOI B NPOCTOPI MakTb HACTYNHUA BUTMSA:

a. m(z—x9) =n(y—y)=pr(z—2)

6. =% _ Y=Y _— 27X
’ m n D
T—Z0 Y—Y% Z-20 __
B. D + 5+ 5 =0
r T—ro _ Y~Y% _ z—20
: m n D

114. KyT MK npaMrmn B NPOCTOPI, SIKi MaloTb HAaNPSAMHiI BEKTOPU 5’; = (ml, nl,pl) Ta §2 =
(Mg, n2,p2), nopiBHIoE:

|my mg 41119 +p1 1|
\/m% +n?+p? \/mg +n2+p3
|mymy4ning+pip: |
/M3 +nd +pt A/m} +nf +p}
B. COS |mymy+n1n9+p1p:1|
' \/mZ +n2 4p2 \/ 2 2.2
1+n1+p1 /My +n3 +p;
r arcsin |mima+nin2+p1p1 |
\/mf +n2 +p? \/mg +n2+p?

a. arccos

115. TpsiMi B NpoCTOPi, sIki MaloTb HaNpsiMHI BekTopn S1 = (M, ny,p1) 1a Sy = (Mg, N9, P2),
napanenbHi, AKLLO:

mimsy +ning + p1p2 =0
mimy + nyny + pi1py # 0

mo_m o p

ma Ny P2
mimg = NNy = P1P2

oo

-

116. TMpsiMi B NpOCTOPi, sIki MaloTb HaNpsiMHi Bektopn S1 = (M1, n1,p1) 1a So = (ma, n2, p2),
neprneHanKynapHi, SKLLO:



a. mymy +niny +pi1ps =0
6. mymy +niny + pipy # 0
B ML m P

my n2 D2

. MMy = NNy = P1P2

117. Kyt mix nnowmHamn A1x + By + Ci1z + D1 =0t1a Asx + Boy + Coz+ Dy =0

OOPIBHIOE:

|A1A2+Ble+Clcgl
' \/A§+BITX(§\/A§+B§5%§|
142 +B1 By +C1Cy
0. cos /A2 +B+C? /A2 +B2+C?
1By TCy 3 7B TC,
|A; Ay +B; By +C Gy
2+B}+C3 4/ A3 +B3+C3
r arccos |A1A2+B1B2+C1Cs |
: /A3 +B}+C} \/ A3+ B3 +C3

B. arcsin \/A

118. Ogi nnowmnn A1z + Biy + Ci1z + Dy
nepneHanKynsapHi, AKWo:

a. A1As + B1By + C1Cs 75 0
6. A1As +- B1By + C1Cy =0

g A B _ O
© As B> Ca
l. A1A2 = B1B2 = 0102
119. Ogi nnowmnn A1z + Biy + Ci1z + Dy
AKLLO:

a. AjAs +- B1By +C1Cy =0
6. A1As + B1By + C105 7'é 0

A _ B _ G
T A2 Bs C>
rr AjAs = B1By = C1Cy

120. MpsmMi B NpocTopi, SiKi MaloTb HANPSIMHI BEKTOPW S1

napaneani, AKLLO

a. mimz +ninz + pip2 =0
6. mims + ning + p1p2 # 0
B ML B

m2 n2 D2

—

mimg = NNy = P1P2

121. TMpsAMi B NpocTopi, AKi MarTb HaNPSMHI BEKTOPU S

nepneHanKynspHi, AKLLIO

a. mymy +niny +p1p2 =0
6. mymy + niny + p1p # 0
B MU P

Tomy ngy D2

.. mMimy = NNy = P1P2

0Ta Asx + Boy + Caz + Do

0Ta Asx + Boy + Caz + Do

(ml,nl,pl) Ta §2 =

—

(m17n17p1)Ta Sg =

122. MnowwuHa, piBHsHHS sKkoi ax + by + cz = 0 (abc # 0),

a. napanenbHa Tinbku go oci Ox
6. napanensHa Tinbku 8o oci Oy
B. napanensHa Tinbkn go oci Oz
I. MPOXOAUTL Yepes NoYaToK KoopaANHAT

123. OpT — uUe BEKTOp, AOBXWNHA SKOro JOPIBHIOE

0 napanenbHi,

(m27n27p2)’

(m27n27p2)!



a. 1

6. 0

B. \/ﬁ e 7. — BUMIPHICTb NpoCTOpy
r. M, Ae M — BUMIPHICTb NpocTOpy

124. Papiyc kona (z + 2)% + (y — 1)? = 9 popisHioe

Tmoop
© wan

125. CkansipHuit foByTok BekTopis @ = (2;5) Ta b = (2; 3) nopisHioe

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

126. CepeauHolo Bigpiska 3 kiHuamu y Toukax A(0;4) ta B(—2;2) e Touka

a. M(2;2)

6. M(—2;6)

B. M(—1;3)

r. M(—2;—2)

127. $ika 3 TOYOK HaneXxwTb NnowuHi 2z +y + z — 4 = 0?

a. (2;2;-2)
6. (—2;6;0)
B. (—1;3;1)
r (0;2;—2)

128. Touka M pinuts Bigpisok AB y BigHOLWeEHHI 2:1. Y SKOMY BiAHOLLEHHI AiNUTb LS TOYKa Bigpisok
BA?

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

129. MnowuHa, piBHsHHA sikoi ax + ¢z + d = 0 (acd # 0), napanensHa

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

130. BcraHosutu Bug Yotupukytiuka ABC D 3 sepumnamu y Toukax A(0;0), B(1;3), C(4;4),
D(3;1):

a. pomb

6. NPAMOKYTHUK
B. KBagpat

r. Tpaneuis

131. KoHi4yHa noBepxHs - Le NOBEPXHS, YTBOPEHA NPSMUMMU, SKi



a. nNpoxogaTb Yepes 3agaHy TOYKY | MepeTuHaloTb 3agaHy MiHito
6. NpoxopATb Yepes 3afaHy TOUKY

B. MapanernbHi 3agaHiv NpaMin i nepeTnHatoTb 3a4aHy MiHito

I. napanernbHi 3agaHin npamin

132. PiHsiHHs 922 — 4y? — 422 = 0 3apae B NpocTopi

a. enincoig,

6. KOHiYHY NOBEPXHIO

B. UMMIHAPWUYHY NOBEPXHIO

I. OOQHOMOPOXHUHHWUI rinepbonoig

133. PiHsiHHs 922 + 4y? + 422 = 36 3agae B npocTopi
a. enincoif
0. KOHiYHY NOBEPXHIO
B
r.

. UMNIHOPWYHY NOBEPXHIO
OLHOMNOPOXHUHHMIA Finepbonoig

134. PigHsiHHs 922 — 422 = 36 3anae B npocTopi
a. enincoif
6. KOHiYHY MOBEPXHIO
B
r.

. UMNIHAPWYHY NOBEPXHIO
OLHOMNOPOXHUHHWIA rinepbonoig

135. PiBHsinHs 922 + 4y? — 4z = 0 3apae B npocTopi

a. enincoipg,

6. KOHiYHY NOBEPXHIO

B. UMNIHAPWUYHY NOBEPXHIO
r. eninTM4HUn napabonoin

136. CepeaunHy CTOpiH TpUKyTHUKa nexars y Toukax My (—1;5), Ms(3;4), M3(8; —4). Cknactun
PIBHAHHSA CTOPOHM TPUKYTHUKA, Sika MPOXoAUTb Yepes Touky M :

a. 5z +8y+35=0
6. 8 +5y —17=10
B. 8 +5y+25=0
ror+8y—19=0

137. TNpamoniHinHi TBipHI NOBEPXHi APYroro NOpsaakKy - ue npsiMi, ki

a. NepeTMHaloTb MOBEPXHIO B OOHIN TouLi
0. nepeTMHaKTb NOBEPXHIO B ABOX TOYKaX
B. OOTUKAaKTLCA A0 NOBEPXHI
r. iHWa BianoBigb

138. JliHia nepLuoro nopsaky Ha NAoWnHI — ue

a. [oBiNbHa 3aMKHeHa niHia 6e3 camonepeTuHiB
0. [JoBinbHa 3aMKHeHa JiHis

B. npsiMa

I. KOmno

139. HepisHictb ax + by + ¢ < 0 BU3Ha4ae Ha NnowmHi

a. npsmy
6. Bigpi3ok



B. Kpyr
I. NiBAAOWMUHY

140. Bektopu d = xlg + ylj + 21 k, 3 = xzz -+ ygj + zﬂé OpPTOroHarbHi, SKLO

) Yo )
6. T1T2 +Y1Y2 + 2122 =0
z Y1 2
B. ;2L+y2 +;]2__0
L(z+y+210)(z2 +y2 +22) =0

T % _ oz
Z

- -

141. Bektopu d = a:l;f + ylj + 21k, b= :1:27[ + y23 + 221_5 KomiHeapHi, SIKLLO

a. T 5z
T2 Yo 22

6. T1Ty + Y1y2 + 2122 =0
T 9 [ —

B. — = = =
T2 + Y2 + 22 0

L(zi+yi+21)(x2+y2+22) =0

2 2
142. PiBHsIHHS acumnToT rinepbonu 2—2 + 35—2 = 1 mae Burnsag
a. = :t%
6. y = *ex
— 4a
B. Yy = ibb:zz
ry==4-x

143. PiBHAHHA NpsMOI y Bigpiskax Ha 0CAX — Lie PIBHAHHA BUrMSAy

a 24+4=0
6. A+ By=C
B. 2+ 4 =1
rar+by=1

144. PiBHSIHHS MMOLMHK, SIKa NMPOX0ANTb Yepes Tpu Toukn M (a:1, Y1, 21 ) M, (1132, Y2, zz),
M;3(x3,ys, 23), 3anucyeTbes y BUNIAA

xT—T1 Y—y1 Zz—2
a. |Tta—x1 Y2—Yy1 22—z =1
L3 — &1 Y3 — Y1 23— 21
r—I1 Y- 2= 2
6. |Ll2—x1 Y2—1y1 22 —21|=0
L3 —21 Ys — Y1 23— 21
L= Yy—-4Hh z—=2
B. |T—T1 Y2—Y1 22 —z|=1
T—T1 Y3 —Y1 23— 21
rxzxer +yy2 + 223 =0

145. BigcTtaHb Bif TO4KK A(xo, yo) Ao npsimoi ax + by + ¢ = 0 moxHa o6uMcnnUTM 32 4ONOMOTOKO
dopmynu
g lazo +byo+c
6. |azg + byy + ¢|
B axg+byg+c
|a|+[b]

r axy+byg
T Va b2 42

146. Kyt mix npamumn y = ki + by Tay = kox + by gopisHioe
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147. KoHi4yHa NnoBepxHs — L& NOBEPXHSI, YTBOPEHa NpsiMUMMU, SAKi

a. nNpoxogsaTb Yepes 3a4aHy TOUKY i epeTnHaloTb 3agaHy MiHito
6. npoxogaTb Yepes 3agaHy TOYKY

B. MapanernbHi 3agaHin NpaMin i nepeTMHaloTb 3a4aHy MiHilo

I. napanerbHi 3agaHin npamin

148. Hexalt d — [0BiNbHUIA BekTOp. SIKi 3 HaBeAeHUX Hukde pisHocTen 1) d - d = 0, 2) |[d X d| = |
,3)d x d=0,4)|d-d| = |d|* icrunni?

a. 1i3
6. 2i4
B. 3i4
r1i2

149. Mpsvi A1z + Biy + C1 = 0 1a Ayx + Byy + Cy = 0 napanenbHi, sikwo

a. A1A2 + 3132 =0
6. AlBl —|— A232 — 0

’ A2 B2
T A Cy

150. Enincom Ha3MBaeTbCA reOMETPUYHE MiCLEe TOYOK MIOLWMHW, ANSA AKX

a. BigcTaHb 4O 3a4aHOi TOYKM OOPIBHIOE BiACTaHi 40 3agaHol NpsaMoi

6. cyma BigcTaHen o ABOX (hiKCOBaHMX TOYOK € BENMYMHA cTana

B. A0BOYTOK BiaCTaHewn 0o ABOX PiKCOBaAHUX TOYOK € BENUYMHA CcTana

I. MOAyrb Pi3HULI BiACTaHen 40 ABOX (hiKCOBaAHMX TOYOK € BENMYMHa ctana

151. Tinep6onoto Ha3nMBaeTbCA rEOMETPUYHE MICLIE TOYOK NITOLMHK, AN SKUX

a. BiacTaHb 0O 3a4aHOI TOYKM JOPIBHIOE BiACTaHi A0 3aaHoi npsAMoi

6. cyma BigcTaHen o ABOX (hiKCOBaHMX TOYOK € BENMYMHA cTana

B. A0OYTOK BigCTaHen 0o ABOX PiKCOBAHUX TOYOK € BENUYMHA CTana

I. MOAyJb Pi3HWULI BiACTaHeW 40 ABOX (hiKCOBAHMX TOYOK € BENMYMHA cTana

152. Napabonot Ha3nBaETLCH reOMETPUYHE MiCLIE TOYOK NIOLNHK, NS AKNX

a. BigcTaHb A0 3aaHOl TOYKM AOPIBHIOE BiACTaHi 40 3adaHol NpAMOi

6. cyma BigcTaHern oo ABox (hikCoBaHMX TOYOK € BENMYUHA cTana

B. A0OYTOK BigcTaHen 0o ABOX PiKCOBaAHUX TOYOK € BENUYMHA CTana

I. MOAyIb Pi3HWULI BiaCTaHeN 40 ABOX (hiKCOBaAHMX TOYOK € BENMYMHa ctana

153. Po03B's30Kk AngepeHLianbHOro piBHAHHSA, ¥ KOXHI TOYLi 9KOro NopyLYeETbCA EANHICTb PO3B'A3KY
3apadi Kowwi:

a. YacTtnHHUR
6. 3aranbHun
B. Ocobnueui
r. Moxe 6yTh i ocobnumBmM, i HAaCTUHHUM

154. 3apava Kowiy' = 2z + y*, y(0) = 0 mae poss'saxis:



a. OguH

6. [OBa

B. >KoaHoro
r. beaniv

155. [ocTtaTHs ymoBa icHyBaHHs poas'asky 3agadi Kowi y' = f(z,y), y(z¢) = yo:

a. f('r'EO’yO) 3& 0

6. O6mexeHicTb yHkuii f(z, y)

B. HenepepsHictb dyHkuii f(x,y)

r. Cepen HaBedeHMX BapiaHTiB HEMae NPaBUIbHOI BiAMNOBIAi

156. Po3B's130Kk AndepeHLianbHOro piBHAHHSA, Y KOXHIN TouLi Skoro 36epiraeTbCsa €4MHICTb PO3B'A3KY
3apadi Kouwi:

a. YacTnHHun
6. 3aranbHui
B. Ocobnueui
r. Moxe 6yTn i ocobnmeum, i YHaCTUHHUM

157. 3agava Kowiy' = f(z,y), y(xg) = yo (f(z,y) - HenepepsHa yHKLUis) piBHOCUNbHA
iHTerpanbLHOMY PIBHSHHIO:

a y(z) = [ £(&,v)de

6. y(x) = 2o + f f(xz,m)dn

o, y(x) = o+ [ F(€y(€))de

r. Cepen HaBeaeHMX BapiaHTiB HEMaeE NPaBUIbHOI BiANOBIAi
158. 3apaua Kowiy' = \/g y(O) = 0 mae HenepepBHO ANdEPEHLINOBHUX PO3B'A3KIB:

a. OguH

0. [Ba

B. XKogHoro
r. beaniv

159. 3apava Kowiy' = 2z + 3zy?, y(1) = 1 mae poss'aakis:

a. OguH

0. [OBa

B. >KoaHoro
r. beaniv

160. PisHsunsa (3z2 + 6xy?)dz + (6yz? + 4y3)dy = O:

a. 3 BigoKpeMnioBaHUMN 3MiHHUMM

6. OgHopigHe

B. JliHinHe

r. Cepen HaBedeHWX BapiaHTiB HEMaeE NpPaBUIbHOI BiANOBIAi

1

161. PigHsiHHa y = T

a. OgHopigHe

6. Niniive igHocHo y(z)

B. MininHe BigHocHo z(Yy)

r. Cepen HaBedeHWX BapiaHTiB HEMae NpPaBUIbHOI BiAMNOBIAi



162. Ake 3 agndpepeHUianbHNX PiBHAHb HE € NiHIMHMM BiGHOCHO Y(X) abo x(y):

oy — iy = o+ 1P
6. y — 2y =e"
g 2

/ — =
B. ¥ Y=73
r. Cepen HaBedeHWX BapiaHTiB HEMae NPaBUIbHOI BiANOBIAi

163. Ake 3 audpepeHUianbHNX PiBHAHb HE € PIBHAHHAM Y NOBHUX AndepeHuianax:
a. (3z% + 6zy?)dzx + (6yz? + 4y®)dy = 0
6. y%dy = ida:
B. 2zydy + (2* — 2y?*)dz =0
r. Cepeq HaBegeHMX BapiaHTiB HEMae NpaBUITbHOI BigNoBiAi

Szy+z .
2—Tzy

164. PisHaHHA Yy =

a. OgHopigHe

6. NiHinHe BigHOCHO PyHKUT 2 (Y)

B. NiniiHe BigHOCHO pyHKUii y(z)

r. Cepeq HaBegeHMX BapiaHTiB HEMae NpPaBUIbHOI BignoBigi

165. OudepeHuianse pisHsHus M (x,y)dy + N (z,y)dx = 0 € piBHSHHAM Y NOBHUX
andepeHuianax, sKLwo:

oM __ ON
a. dy — Oz

6. ®yHkuii M (x,y) i N(z,y) Henepepsi
B. M(z,y) = Mi(z)M2(y), N(z,y) = Ni(z)N2(y)
r. Cepen HaBedeHWX BapiaHTiB HEMAe NPaBUIbHOI BiAMNOBIAi

166. Pisnshug (2zy + 3y2)dy + (2% + 6zy — 3y?)dz = 0:

a. OgHopigHe

6. NiHiHe BigHoCHO byHKUT ()

B. Y NOBHUX AndepeHLianax

r. Cepeq HaBegeHMX BapiaHTiB HEMa€e NpaBUIbHOI BignoBiAi

167. Ake 3 gudepeHuianbHNX PiBHAHb HE € OAHOPIOHUM:

a. (zy — y?)dz — (2% — 2zy)dy = 0

2

_ zy—y

6. yl — 22 42zy
B. 2y =y+1

r. Cepeq HaBegeHMX BapiaHTiB HEMae NpaBUIbHOI BigNoBiAi
168. Ake 3 gudepeHuianbHNX PiBHSAHb HE € PIBHSHHAM 3 BiAOKPEMMAOBAHNUMMW 3MIHHUMMU:

a. z2e*dx + /yzdy =0

6. z(y+ 1)dz — (22 + 1)dy =0

B. ¥ + 2%y = /zy

r. Cepen HaBedeHWX BapiaHTiB HEMae NpPaBUIbHOI BiANOBIAi
169. Skwo p(z) = e ?(®)9 _inrerpysanshuit MHoxHuk pistsitbs M (z, y)dz + N(z, y)dy = 0, 1o
dyHkuis () popisHioe:

! U

g M-N.

' /M !

6. Mi—N.
" TN



N, —M,
N
r. Cepen HaBedeHWX BapiaHTiB HEMae NPaBUIbHOI BiAMNOBIdi

B.

170. MeToa Bapiauii 4OBINbHOT CTaNOi 3aCTOCOBYETLCA NPY PO3B'A3yBaHHI PiBHSIHb:

a. OpgHopigHux

6. 3 BigoKpemnBaHNMN 3MIHHUMU

B. Y NOBHUX andpepeHuianax

r. Cepen HaBedeHWX BapiaHTiB HEMae NpPaBUIbHOI BiANOBIAi

171. PiBHSHHSA y' =Ty + x? + 1 mMoxHa po3B'A3yBaTV METOAOM NiACTaHOBKMU:

a.y=z-z
6. y=u-v
B. Yy = 22

r. Cepen HaBedeHWX BapiaHTiB HEMae NPaBUIbHOI BiAMNOBIAi

172. OudpepenuiansHe pisHsiHbg M (z, y)dy + N (z,y)dz = 0 € piBHSHHAM y NOBHNX
andepeHuianax, SKwo:

oM _ oN
dy =~ Oz

6. M _ &N
Oy? Oz?

. OM _ oN
dr — Oy

r. Cepen HaBedeHWX BapiaHTiB HEMae NpPaBUIbHOI BiANOBIAi
173. Cepeqn nepenivyeHnx 3agadeto Koui €:

a. zyy =1—x2

6. ydx + ctgedy = 0,y (%) =1

B. ¥ +3y +5y=1¢€"9(0)=4,y(1) =6

r. Cepen HaBedeHWX BapiaHTiB HEMae NPaBUIbHOI BiANOBIAi

174. Cepepg nepenivyeHnx 3agadeto Kowli €:

a. zy =y* +x°

6. ¥ +5y —3y=u=x,y0) =44 (1) =2

B. 2’y —y +zy=4,y(1) =3,¢(1) =2

r. Cepen HaBedeHWX BapiaHTiB HEMaeE NPaBUIbHOI BiANOBIAi

175. TNopsagkom andepeHuianbHOro piBHAHHA Ha3NBaETbCS:

a. Hameuwmii cteniHb ogHi€i 3 NOXigHMX PiBHSHHSA

6. Hameuwimin nopsgok NOXigHMX PiBHSAHHS

B. Cyma BCix nopagkiB NOXigHMX, LLO BXOAATb Y PiBHAHHSA

r. Cepeq HaBegeHMxX BapiaHTiB HEMa€e NpaBUITbHOI BignoBigi

176. OudbepeHuiansHe pisHsnus F(z,y, vy, y", ...,y 1, y™) = 0 nasmsaetscs:

a. PiBHAHHAM 3 YaCTUHHMMK NOXigHMMMU

6. 3BmyanHum gudepeHuianbHUM PIBHAHHAM NepLIoro Nopsaaky
B. 3BUYaiHUM gudepeHuianbHUM PIBHAHHSM 7-T0 NOPSOKY

r. Cepen HaBedeHWX BapiaHTiB HEMae NPaBUIbHOI BiANOBIAi

177. YacTnHHWI pPO3B'A30K HEOOHOPIAHOIO AMdepeHLianbHOro PiBHAHHS y" + 6y' = bx meTtogom
HEBU3HaYeHMX KoeilieHTiB WYyKaloTb Y BUTNSAI:

a. y=(Az + B)z
6. y=Ax+ B



B. y = Ax
r. Cepen HaBeaeHWX BapiaHTiB HEMae NpPaBUIbHOI BiANOBIAi

178. MeTtogom Bapiauil JOBINbHMX CTanux po3B's30K AN epeHLianbHOro PiBHAHHS y” — y’ — 6y =
xe” noTpibHo WyKaTu B BUrMAA;:

a. y = Cy(z)e3* + Cy(z)e™3®
6. y = Cy(z)e3* + Cy(z)e >
8. y = e (C1(z) + 2Cs(x))

r. Cepen HaBedeHWX BapiaHTiB HEMae NPaBUIbHOI BiANOBIAi

179. [o sikoro 3 HaBegeHUX HeoQHOPIAHMX AudiepeHLianbHUX PiBHSAHb HE MOXHA 3aCTOCOBYBaTU METOA
HeBM3HaYeHUX KoeilieHTiB:

a. y' 4+ 3y —4y =z + sinbzx

6. 2%y" —4xy' + 3y = €°

B. ¥ — 5y +4y= %

r. Cepen HaBedeHWX BapiaHTiB HEMae NPaBUIbHOI BiANOBIAi

180. YacTuHHWIT po3B'S30K HeOAHOPIAHOTO AndepeHLiansHoro pisHaHHA ¥ + 36y = 24 cos 6z
METOAOM HEBU3HAYEHUX KOemiLieHTIB LWYyKaoTb Y BUTNSAI:

a. y = Acosbx

6. y= Acosz + Bsinx

B. y = Acosbz + Bsin b6z

r. Cepen HaBedeHWX BapiaHTiB HEMae NPaBUIbHOI BiANOBIAi

181. MeTogom Bapiauii AOBINbHMX CTanux po3B'dA30K AMdepeHLiarnibHOro piBHAHHS 4y" + 4y' +y=

H% NOTPIOHO LWyKaTV B BUMMAA;:

a. y=Ci(z)e? + Cy(z)e >

6. y = e? (C1(x) cosz + Cy(z) sin z)

B. y=Ci(x)e 7 +zCy(x)e 2

r. Cepeq HaBegeHMX BapiaHTiB HEMa€e NpaBUIbHOI BignoBiAi

182. Bu3Hau4HMK BPOHCHKOrO Ans NiHINHO He3anexHWx poss'askis pisHaHHa ¥y’ + 2zy’ — by = 0
noaaeTbes PopMyroto:

a. W(z) = Ce*
6. W(z)=Ce ™
8. W(z) = Ce”

r. Cepen HaBedeHWX BapiaHTiB HEMae NpPaBUIbHOI BiAMNOBIAi

183. YaCTUHHMIN PO3B'S30K HEOAHOPIAHOTO AndepeHLiianbHOro piBHaHHA " — 8y + 15y = 23 +
sin 5x MeTogoM HeBM3HAYeHMX KOeqiLiEHTIB LyKaloTb Y BUIMAAI:

a. y = Ax?e3® + Bz cosb5x + Cxsin bz

6. y = 2A4e3® + Bsinbx

B. y = 24e3® + Bsin5x + C cos bz

r. Cepeq HaBegeHMX BapiaHTiB HEMae NpPaBUITbHOI BigNoBigi

184. Akwo BpoHckiaH poss'askis pisHanks ¥ + 4dzy” — (2? + 1)y’ + by = 0 gopisHioe Hynio B
Touui & = 5, To:

a. BiH pgopiBHtoe Hymto B Touli & = 6
6. BiH MOXe ik OpIBHIOBATM HyMH0, TaK i HE AOPIBHIOBATU HyMio B Touli & = 6



B. BiH He icHye B Touui = 6
r. BiH He gopiBHIOE HymtO B TouUi £ = 6

185. YaCTUHHWIA PO3B'A30K HEOAHOPIAHOTO AndepeHLiansHoro pisHaHHA ¥ — Ty’ + y = sin 5z
METOAOM HEBU3HaYEHNX KOeilieHTIB WyKaTb Y BUrNAa;:

a. y = Asinbx

6. y = (Az + B)sinbx

B. y = Az sinbz + Bx cosbx

r. Cepen HaBegeHMX BapiaHTiB HEMae NpaBUIbHOI BigNoBiAi

186. MeToaom Bapiallii AOBINBHMX CTanMX po3B'a3ok AndepeHuiansHoro pisHaHHa ¥y’ — 10y’ +
21y = 23 noTpiGHo wykaTh B BUrNSAA:

a. y = C(z)e3® + Cy(z)e™
6. y = Ci(z)e 19 + Cy(x)e®
B. y = % (Cy(z) + zCs(x))

r. Cepen HaBedeHWX BapiaHTiB HEMAe NPaBUIbHOI BiAMNOBIAi

187. [lo sikoro 3 HaBegeHUX HeOQHOPIAHMX AudbepeHLianbHUX PiBHSAHb HE MOXHA 3aCTOCOBYBAaTU METOA
HeBM3HaYeHUX KoedilieHTiB:

a. ¥y + 3y’ + by = ze® + 2sin 2z

6. 2y" + 6zy’ —y = €

B. yll + 4yl +4y — CZZ;’I}

r. Cepen HaBedeHWX BapiaHTiB HEMae NpPaBUIbHOI BiAMNOBIAi

188. [AncpepenuiansHe pisnsiiks ¢ — (z + 2)%y” + (z — 10)y’ — y?lnzx = e ¢

a. JliHinHUM HeogHOPIgHUM

6. HeniHiiHum TpeTboro nopsaaky

B. JIiHiMHUM ogHOPIgHUM TPETbOoro NopPAAKY 3i 3MiIHHMMUK KoedilieHTaMu
r. Cepen HaBegeHMX BapiaHTiB HEMae NpaBUIbHOI BigNoBiAi

189. Bu3HaUYHWMK BPOHCHKOTO Anst NiHiHO He3anexHux po3e'sakis piHsHHA ¥’ + 3x2y — 4y = 0
nogaeTbcsa popmyroto:

a. W(z) = Ce3’
6. W(z) =Ce®
. W(z) = Ce®

r. Cepeq HaBegeHMX BapiaHTiB HEMae NpaBUITbHOI BigNoBiAi

190. Bu3HauYHWMK BPOHCHKOrO Anst MiHiIHO He3anexHWx po3e'askis piBHsHHS zy” — 6x%y’ + 2y =0
nogaeTbcsa popmyrioto:

a. W(z) = Ce*’
6. W(z) = Ce %
. W(z) = Ce’

r. Cepeq HaBegeHMX BapiaHTiB HEMae NpPaBUIbHOI BignoBiAi
191. Oudbeperuianshe pistsns Y™ 4 a5 Y + ayy™ 2 + ... 4 a,y = f(x) HasusaeTbes:

a. HeniHiHum n-ro nopsaky

6. JliHiMHUM oaHOPIAHMM T-ro NOPSAAKY

B. JIiHIMHUM HeoQHOPIAHUM T1-TO NOPSIAKY

r. Cepen HaBedeHWX BapiaHTiB HEMaeE NPaBUIbHOI BiAMNOBIAi



192. dyHOaMeHTanbHOK CUCTEMO PO3B'A3KIB PIBHAHHS y(") + aly(”_l) + a2y(”_2) + ...+
a,y = 0 HasuBaloTbCS:

a. NPO3B'A3KIB LbOro PiBHAHHSA, SKi He AOPIBHIOIOTbL TOTOXHO HYMO
6. JliHiNHO He3anexXHi po3B'a3Kkn LIbOro PiBHAHHS

B. 3aranbHuiA, YaCTUHHWUI Ta 0COBNUBUIA PO3B'A3KM LIbOTO PiBHAHHS
r. Cepen HaBedeHMX BapiaHTiB HEMae NPaBUIbHOI BiAMNOBIAi

193. 3aranbHun po3B'si30K NiHINHOrO HEOO4HOPIAHOIO PIBHAHHS AOPIBHIOE:!

a. JliHinHIn KombGiHauii po3B'A3kiB 3 hyHAaMeHTanbHOi CUCTEMW PO3B'SA3KIB LIbOrO PiBHAHHS

6. CyMi YaCTUHHNX PO3B'sI3KIB LbOro i BiANOBIQHONO OAHOPIAHOMO PiBHSHbL

B. CyMi 4OBINbHOIO po3B'sA3Ky LbOro PiBHAHHS i MiHIMHOT KOMGiHAUIT yHOaMeHTanbHOI cucteMm
PO3B'A3KiB BiAMNOBIgHOIO O4HOPIAHOMO PIBHAHHSA

r. Cepen HaBedeHWX BapiaHTiB HEMae NPaBUIbHOI BiANOBIAi

194. Teopema icCHyBaHHS | €ANHOCTI PO3B'sA3Ky 3agavi Kowi (Teopema lMikapa) gae:

a. HeobxigHi ymoBW iCHyBaHHS | EQUHOCTI PO3B'A3KY

6. HeobxigHi i gocTtaTHi yMOBW iCHYBaHHS | €EGUHOCTI PO3B'A3KY
B. JlocTaTHi yMOBM iCHyBaHHS i E4UHOCTI PO3B'A3KY

r. Cepen HaBedeHWX BapiaHTiB HEMae NPaBUIbHOI BiAMNOBIAi

195. Teopema icHyBaHHS po3B'a3Ky 3agadi Kowi (Teopema lNeaHo) gae:

a. HeoOxigHi ymoBM iCHyBaHHS PO3B'A3KY

6. HeoOxiaHi i focTaTHI yMOBWM iCHYBaHHS pO3B'A3KY

B. [locTaTHi yMOBM iCHyBaHHS i €4UHOCTI PO3B'A3KY

r. Cepen HaBedeHWX BapiaHTiB HEMae NpPaBUIbHOI BiAMNOBIAi

196. 3agaua Kowiy' = z + siny, y(0) = 2 mae po3s'sakis:

a. OguH

6. [OBa

B. >KoaHoro
r. beaniv

197. Cepeqn HWx4Ye HaBeaeHnx 3agadeto Kowi €:

a. zyy =1+z2, y(1) =2

6. 2ydx + tgxdy = 0

B. ¥ +4y + 6y =€, y(0)=3,y(1) =5

r. Cepen HaBedeHWX BapiaHTiB HEMae NPaBUIbHOI BiAMNOBIAi

198. PiBHAHHSA y' = Y + e¥ MoxHa po3B'A3yBaTV METOAOM NifACTAHOBKM:

a.y=z-z

6. y=u-v

B. Yy = 22

r. Cepeq HaBegeHMX BapiaHTiB HEMae NpPaBUIbHOI BignoBiAi

199. OudbepeHuianbHe piBHAHHA NEpPLUOro NopsaaKy HasuBaeTbCA NiHIMHMM, SKLWO BOHO Mae BUMMSA:

a. ¥ = f(z,y), e f(x,y) - PpyHKuis HynbOBOro BUMIpY

6. M(z,y)dz + N(z,y)dy = 0, ne M(z,y) i N(x,y) - pyHkuii ogHoro 1 Toro camoro
BUMIpY

8. y' +p()y = q(z)

r. Cepen HaBefeHUX BapiaHTiB HeMae NpaBuIbHOI BiAMNOBIAI



200.

201.

202.

203.

204.

PisnsiHHs ze~ 2 dx — (3y + z2e %Y )dy = 0:

a. 3 BigoKpeMnoBaHUMN 3MiHHUMM

6. OpgHopigHe

B. JliHinHe

r. Cepen HaBedeHMX BapiaHTiB HEMae NpPaBUIbHOI BiAMNOBIAi
PigusHua (2 + 4y)dz + sin zdy = 0:

a. 3 BigoKpemIoBaHNMMU 3MiIHHUMMN

6. NiHinHe

B. Y NOBHUX AndrepeHuianax

r. Cepeq HaBegeHMX BapiaHTiB HEMa€e NpPaBUITbHOI BignoBigi

PigHsiHHA Ty — zy° + ¥y’ = O:

a. 3 BigoKpemIoBaHNUMKN 3MiIHHUMMN

6. OgHopigHe

B. JliHinHe

r. Cepen HaBedeHWX BapiaHTiB HEMae NPaBUIbHOI BiANOBIAi
Pisnsins (v + zy?)dz — z3dy = 0:

a. 3 BigokpeMnioBaHUMN 3MiHHUMM

6. OgHopigHe

B. JliHinHe

r. Cepen HaBedeHMX BapiaHTiB HEMae NpPaBUIbHOI BiaMNOBIAi

[na iHTerpyBaHHs NiHiMHMX andepeHuianbHNX pPiBHAHb NEpLIOro NOpsaKy MOXHa

BUKOpUCTOBYBaTW:

205.

206.

207.

208.

a. Metoa BUKNMOYEHHS

6. Metoa BBeAeHHs napameTpa

B. MeTtog Bapiauii 4oOBiNbHOI cTanoi

r. Cepen HaBedeHWX BapiaHTiB HEMae NPaBUIbHOI BiANOBIAi

. 4
PigHaHHA ' = 3% e

a. OgHopigHe

6. Y noBHuXx andepeHuianax

B. JliHinHe

r. Cepeq HaBegeHMX BapiaHTiB HEMa€e NpaBUIbHOI BigNoBiAi
PisHsiHns zy’ — 222,y = 4y

a. JliHinHe piBHAHHS

6. PiBHsHHA BepHynni

B. PiBHSAHHSA y noBHUX audrepeHuianax

r. Cepen HaBegeHMX BapiaHTiB HEMae NpaBUIbHOI BigNoBiAi

Ake 3 gudepeHuianbHUX PiBHAHb HE € PIBHAHHSAM Yy NOBHUX Aud)epeHLianax:

a. sin(zy) + zy cos(zy) + =%y’ cos(zy) = 0

6. (bx — y)dz = zdy

B. 2zydy + (z* + 2y?)dz = 0

r. Cepen HaBedeHWX BapiaHTiB HEMae NpPaBUIbHOI BiANOBIAi

Axke 3 gudepeHuianbHUX PIBHAHb HE € NIHINHUM:



a. Y sinz — y = 2sin?
6. vy + zy? =z°

B. (zy +€*)dz —xzdy =0

r. Cepen HaBegeHMX BapiaHTiB HEMae NpaBUIbHOI BigNoBiAi

z
2

209. Axe 3 andepeHUianbHUX PiBHSHB € NiHIMHUM BiIGHOCHO Y(X) abo x(y):

a. (y*—6x)y +2y=0

6.2y +x=4/y

B. y =zy +y”>

r. Cepen HaBedeHWX BapiaHTiB HEMae NpPaBUIbHOI BiAMNOBIAi

210. fke 3 gndpepeHuianbHUX PiBHAHD € PIBHAHHAM Y NOBHUX AndepeHuianax:

a. (1+ z?y)dz + z?(z + y)dy = 0

6. y%dy = %dm

B. 2zydy + (z* — 2¢y*)dz =0

r. Cepen HaBedeHWX BapiaHTiB HEMAe NPaBUIbHOI BiAMNOBIAi

211. ®opmyna Octporpaacskoro-Jliysinns ans audepeHuiansHoro pisHsHHa ¥ + a(x)y’ + b(z) =
0 mae Burnsaa;

a. y=Ce Ja@)de
dz_
6. W(z) = Cel i@ pe W (z) - Bu3Ha4HMK BpoHCbKOTo
B. W(z) = CeJ4®)d e W (z) - BusHauruk BpoHcekoro
r. Cepen HaBedeHMX BapiaHTiB HEMaeE NPaBUIbHOI BiAMNOBIdi

212. SAKwWo BPOHCKiaH poss'askie pisHaHHA i + 3z2y” — (z + 2)y’ + 3y = 0 popisHioe Hyrio B

Touui = 1, ToO:

a. BiH gopiBHI0E Hymo B Touli @ = 2

6. BiH MOXe sk JOpiBHIOBATY HYMHO, TaK | He AOPIBHIOBATU HYMIO B Touli © = 2
B. BiH He icHye B Touli x = 2

r. BiH He QOpiBHIOE HyMO B Touli & = 2

213. BuaHauHMK BpPOHCHKOrO AN MiHINHO He3anexHux pose'askis pisHaHHa Yy’ — 2zy’ — 10y = 0
noaaeTbcs hOPMyroHo:

a. W(z) = Ce 0=
6. W(z)=Ce ™
8. W(z) = Ce”

r. Cepen HaBedeHWX BapiaHTiB HEMae NpPaBUIbHOI BiAMNOBIAi
214. OudepeHuiantHe pisHsHHa ¥ — (z + 5)y" + 223y’ — ysinz = 0O e

a. JliHinHuM ogHopiaHUM

6. HeniHiiHuM ogHOPIOHMM TPETLOro NOPSAKY

B. JliHINHUM HeoQHOPIAHUM TPETLOro NOPAAKY 3i 3MiIHHUMMK KoedilieHTaMu
r. Cepeq HaBegeHMX BapiaHTiB HEMa€e NpaBUIbHOI BignoBiAi

215. 3aranbHuii po3B'A30K MiHINHOrO O4HOPIAHOMO AMdEpPEHLianbHOro PiBHAHHA AOPIBHIOE:

a. JliHinHin kombGiHauii po3B'aA3kiB 3 hyHAaMeHTanbHOi CUCTEMM PO3B'A3KIB LIbOrO PiIBHAHHS
6. CyMi YaCTUHHMX PO3B'A3KiB LbOro i BiANOBIigHOMO HEO4HOPIAHOMO PiBHSAHL

B. CyMi A0BINbHOro po3B'A3Ky LbOro PiBHSAHHSA i NiHIMHOT KOMGIHALLT pO3B'A3KIB 3
dyHAaMeHTanbHOI CUCTEMUN PO3B's3KIB Bi4NOBIAHOMO HEOAHOPIOHOMO PiBHSAHHS

r. Cepen HaBedeHMX BapiaHTiB HEMae NpPaBUIbHOI BiAMNOBIAi



216. dyHpameHTanbHo cuctemoto po3s'sakis piBHsaHHA ¥ + a(x)y” + b(x)y' + c(x)y =0
Ha3nBaTbCA.

a. Tpu po3B'A3KN LbOro PiBHAHHS, KOXEH 3 SKMX HE JOPIBHIOE TOTOXHO HYJHO
6. JliHiNHO He3anexHi po3B'A3KN LbOro PiBHAHHS

B. 3aranbHuWI, YaCTUHHWUIA Ta OCOBNMBUI PO3B'A3KN LIbOTO PiIBHAHHS

r. Cepen HaBedeHWX BapiaHTiB HEMae NPaBUIbHOI BiANOBIAi

217. ke cepen HaBegeHux andpepeHuianbHUX PiBHAHb € NiHINHUM:

a. (22 +5)y" + 3zy’ = 2e3%y

6. y' + 7y — 6y =¢eY

B. yy' +4y +3cosz =0

r. Cepen HaBedeHWX BapiaHTiB HEMaeE NpPaBUIbHOI BiANOBIAi

218. Oudbepenuianshe pisHanns ¥ — (z + 1)%y” + (z — 20)y’ —ylnz = e®sinz e

a. JliHinHUM HeogHOPIAHUM OpPYroro NopPsaKy

6. HeniHiiHMM TpeTboro nopsaky

B. JliHiIMHUM ogHOPIgHUM TPEeTbOoro NopPAAKY 3i 3MiHHUMK KoedilieHTaMu
r. Cepeq HaBegeHMX BapiaHTiB HEMae NpPaBUIbHOI BignoBigi

219. Aki oBi PYHKLiT HE MOXYTb OYyTM YaCTUHHUMU PO3B'A3KaMM OESAKOrO MiHINHOrO OA4HOPIAHOIO
AndepeHuianbHOro piBHAHHA TPETLOro NOPAAKY 3 AIMCHUMM CTannMm KoedilieHTamu:

a. y1 = 3sindx 4+ 2cos 3z, Y, = cos3r — Ssindx
6. y1 =, yp=2’
B. y; = e?®*, 1y, =sinzx

r. Cepen HaBegeHMX BapiaHTiB HEMae NpaBUIbHOI BignoBiAi
220. ke cepen HaBegeHUX andpepeHuianbHUX PiBHAHb HE € NiHINHUM HEOQHOPIOHMM:

a. 22y" +3(z — 1)y? — 6y = €°

6.y +8y) +5=0

B.y' +4y +2y=x+5

r. Cepen HaBedeHMX BapiaHTiB HEMae NpPaBUIbHOI BiANOBIAi

221. Aki dyHKLiT MOXYTb YTBOPIOBATU (PyHAaMeHTanbHy CUCTEMY PO3B'SA3KiB AESIKOro MiHIMHOro
OofHOpigHOro andepeHLianbHOro PiBHAHHS TPETbOro NOPSAKY:

_ _ .3 _ .5
a Y1 =T, Y=, Y=<

_ _ 3
6. y1 =2, Yp=2
B. Y1 = T, y2:2$, y3:1
r. Cepen HaBedeHMX BapiaHTiB HEMa€E NpPaBUIbHOI BiANOBIAi

222. fke cepef HaBegeHUX andpepeHuianbHUX PiBHAHb € NiHINHUM OOHOPIAHUM:

a. (22 +5)y" + 3zy =2y

6. v + 7y —6=0

B. yy' +4y' +3=0

r. Cepen HaBedeHWX BapiaHTiB HEMae NPaBUIbHOI BiANOBIAi

223. {ki 3 nepeniyeHnx oyHKUIn MOXYTb YTBOPIOBATU (hyHOAMEHTarbHy CUCTEMY PO3B'A3KIB AEAKOro
NiHINHOro ogHOPIAHOro AndyepeHLuianbHOro PiBHAHHS TPETbOro NOPSAKY:

ay =z, Y =4
6. yy =, yp=a’



B. ¥y =4sin3x 4+ 8cos3x, 1y, = 6cos3x + 3sin3zx
r. Cepen HaBeaeHWX BapiaHTiB HEMae NpPaBUIbHOI BiANOBIAi

224. Axi oBi PyHKLiT MOXYTb BYT1 YaCTUHHMMUK PO3B'A3KaMM AEesKOro MiHIMHOro O4HOPIAHOrO
andepeHLUianbHOro piBHAHHA OPYroro NopsaaKy 3i cTanumm KoedilieHTamu:

a. y; =€, y, =sinz

_ 3
6. y1=2, Yp==
B. Y1 = 3sindz + 2cos3x, Y, = cos3z — 5sindx
r. Cepeq HaBegeHMX BapiaHTiB HEMae NpaBUIbHOI BigNoBigi

225. Aki dyHKUiT MOXYTb YyTBOpIOBaTU dyHAAMEHTanbHy CUCTEMY PO3B'A3KiB AEeAKOro MiHiNHOro
ofHopigHoro andepeHuianbHOro piBHAHHA APYroro NopsaaKy:

a. Yy =, Y =3

6. y1 =2, Y2 = x3

B. y1 = 12sin3x 4+ 8cos3z, 1y, = 6cos3x 4 9sindz
r. Cepeq HaBegeHMX BapiaHTiB HEMae NpPaBUITbHOI BignoBigi

226. YacTUHHNI PO3B'A30K HEOHOPIAHOMO AndepeHLianbHoro piBHsHHs y” — Ty’ + 10y = e2*
METOAOM HEBM3HaYEHNX KOeilieHTIB WyKalTb Y BUrNAA;:

a. y = Azxe?®

6. y = Ae*®

B. y = Ae*® + Be®

r. Cepen HaBegeHMX BapiaHTiB HEMae NpaBUIbHOI BigNoBiAi

227. MeTonom BapiaLlii AOBINbHMX CTanMx po3B's3ok AndepeHuianbHoro pisHaHHA y” — 4y’ + 3y =

ze® NOTPIGHO LWyKaTW y BUrNAA;:

a. y= Ci(z)e *® + Cy(z)e®

6. y = C,(z)ze*® + Cy(z)e™®

B. y = C1(z)e® + Cy(z)e’”

r. Cepen HaBedeHWX BapiaHTiB HEMae NPaBUIbHOI BiAMNOBIAi

228. [lo sikoro i3 3agaHuX HeEOQHOPIAHUX AMddepeHLianbHUX PiIBHSAHb HE MOXHA 3aCTOCOBYBaTM METO
HeBM3HaYeHUX KoedilieHTiB:

a. y" 4+ 3y’ + by = xe?® + 2sin 3z

6. yll _|_4y/ +4y — ngzm

B. vy +6y —y=sinz-cosz

r. Cepen HaBedeHMX BapiaHTiB HEMae NPaBUIbHOI BiAMNOBIAi

229. [lo sikoro 3 HaBegeHUX HeOOQHOPIAHMX audepeHLianbHNX PiBHSAHb MOXHA 3aCTOCOBYBaTU METOA
HeBU3Ha4YeHNX KoedilieHTiB:

a. z2y" + 3zy’ + by = xe?® + 2sin 3z

6. ¥ — 8y + 15y = SBL

B. ¥ + 6y —y=tgr

r. Cepen HaBeaeHWX BapiaHTiB HEMae NPaBUIbHOI BiANOBIAi

230. MeTonom BapiaLlii AOBIMbHMX CTanMx po3B's3ok andepeHuianbHoro piBHaHHA ' — 8y + 12y =

z? NOTPIBGHO LWyKaTK y BUMAAi:

a. y = Ci(z)e % + Cy(z)e!®®
6. y = C1(z)e** + Cy(z)eb”



B. y = e2(Ci(z) + zCy(x))

r. Cepen HaBeaeHWX BapiaHTiB HEMae NpPaBUIbHOI BiANOBIAi

. 2 ;. T
231. ®ynkuia f(x) = { E41+ smom) @ € (=3;0)U(0;3) € HenepepsHoto B Toui © = 0 npw
Tr =
M

A, piBHomy

a. e?

6. e

B. 1

r. 10
232. Akwo nepexia Big NPSMOKYTHUX KoopanHaT (m, Y, z) 00 chepudHmx (r, 0, <,0) 30iNCHI0ETLCA 3a
copmynamm = 7 sin @ cos ¢, y = rsin @ sin ¢, z = r cos @, To sKoBiaH LOro BiAOGPAKEHHS
OOPIBHIOE:

a. r’siné

6. r

B. rsinf

r. rsine
233. Akwo dyHKuis HenepepBHa 3a CyKYMNHICTIO 3MiHHUX, TO BOHa

234.

235.

236.

237.

238.

a. HernepepBHa 3a KOXHOK 3MiHHOI

6. po3puBHa 3a CYKYMHICTHO 3MIHHUX

B. AnepeHUinoBHa 3a CYKYMNHICTIO 3MiHHUX

I. PIBHOMIPHO HenepepBHa 3a CYKYMHICTHO 3MIHHUX

3 iCHyBaHHS i PiBHOCTi MOBTOPHUX rpaHuLb dyHKLUIT f(;c, y) y TouLi

a. He BUNNMBAaE iCHyBaHHSA NOABINHOI rpaHumLi
0. BUNNMBAE iCHyBaHHS NOABINHOT rPaHML
B. BMNIIMBA€E HeENepepBHICTb B TOYLI

I. BUNnMBae AMdepeHLiNoBHICTb B TOYLi

vy (T, y) = fip (T, ), sxwo

a 9Icly (z,y)i f;’m (z,y) HenepepsHi
6. iCHyIOTb ;:’y (z,y) i é’m (z,y)

B. ;_/y(:p,y) i f;’w (z,y) obmesxeHi

. ély (z,y)i é’m (z,y) HeoBMexeHi

y— f(zo) = _Wlw_ﬁ(x — Z() — PIBHSHHS

a. Hopmani go rpadika yHkuii f(x) B Touui (zg; f(g))

6. notuuHoi fo rpadika coyHkuii f () B Touui (zo; f(20))

B. Gicektpueu ao rpadpika pyHkuii f(x) B Touui (zg; f(zg))

. BOTUYHOI NNOLWMHK [o rpadika dyHkuii f () B Touui (xo; f(2g))
(cosz)™ =

a. cos(z +ng)

6. sin(z +n%)

B. cos(z +nf)

r. —sin(z + nx)

(u(@)v(z)™ =



n

a. Y. Cko(=H) (z)ulk) (z)
k=0

6. ul™ (z)v(z) + u(z)v™ (z)

B. zn: v F) (2)ul®) ()

- ™ (2)0 ()

239. f z)dv(z) =

B. u(z)v(z) — [v(z)du(z)
ru(@)v(z) |3

240. Akwo u = f(a:,y), 10 d?u =

IS

a. ng;dm + dy +22
6. g“dm—i— o
5. Ludy? +gwy+§umw

2
r. g?dac + 8y“dy

L dxdy

Bmay

241. BkaxiTb NpaBuWnbHUIA BUCAIB:

a. SAKWO YMcnoBun psig abcomntoTHO 36iXKHUIA, TO BiH — 30iXKHMI
0. KO YncnoBui pag 36iKHWIA, TO BiH — abCOMTHO 36iKHWIA
B. SIKLLIO YMCNOBUN psih YMOBHO 30iKHUIM, TO BiH — abContoTHO 30iKHNUI
I. SKLWO YMCnoBUiA psg abcontoTHO 36KHUIA, TO BiH — YMOBHO 30iKHMI

o .y o oo . o
242. Y3aranbHeHui rapMOHINHUA pag anl n% 30iXHMIN Npun

a>1
a<l
a>1
a<l

T ® oo

243. Yucnosumn psag 220:1 q", ne q > 0, 36ixHWI Npw

a.g<1
6. ¢ <1
B. ¢ >1
rqg>1

244, BkaxiTb NpaBuUIlbHE BUCIOBMIOBAHHS:

a. PIBHOMIPHO 30iKHMI (PYHKLiOHANBHWI PsiA € MOTOYKOBO 301KHMM

6. NOTOYKOBO 30KHUIA PYHKLIOHANbHWUIA pAS € PiIBHOMIPHO 36iXKHUM

B. PiBHOMIpHa i MOTOYKOBa 30KHICTb (DYHKLIOHANBHOIO Py EKBiBaNeHTHI
I. NPaBUIILHOIO BUCMNOBY HEMAE

245. Hexait pyHKLioHanbHui pag > | fa () cknapaeTbes 3 HenepepsHUx Ha [a, b] dyHkuii. Cyma
psifly € HenepepBHo Ha [a, b dyHKuieto, KO



a. uew psig piBHOMIPHO 36iXHWIT Ha [a, D]
6. uen psa 36DKHNN y KOXHIN Touwi [a, b]
B. MPOMIXOK [a, b] cKiHueHHuI
I. NpaBWUNbHOI BiANOBIAi HEMaE

246. Posknag dyHkuii In(1 + x) B psan MaknopeHa mae Burmsg

2 3 4
_z - _ T . oz
a. T 2—|—3 I 6+...

SRS B2 R T o e
3 4 6

SN

ret St S+ S+ S+ S+

247. 3B'A30K MiX ennepoBuM iHTerpanom | pogy B a b f % 1 b lda (6eTa-coyHkKuis) Ta
eitneposum iHterpanom |l pogy I'(a fo Tdx (ralvla YHKLUIA) BUpaXaeTbCA (OPMYOoLo
[(a)T'(b)
a. B(a,b) = T ath)
_ I(a+d)
6. B(a,b) = NORO

B. B(a,b) =T(a+0)
r. B(a,b) =T'(a)['(b)

248. O6'em V BepTuKanbHOro LUMMiHAPUYHOIO Tina, Lo Mae CBOEK OCHOBOIO Nnocky obnacte D Ha
nrowwHi £y, 06MEKEHOro 3BepXy MOBEPXHEID 2 = f(ac, y) obuuncniooTb 3a HhopMynor

a V=/[,f(zy)dedy

6. V=[,dxdy

0. V = [,/ 73 (@) + 1} (2,y) dedy
rV=[,fA(z,y)dedy

249. OyHKuis % cos % akwo z — 0, e

a. HeobmexeHa

6. HenepepBHa

B. HECKiHYeHHO Mana
r. obmexeHa

400
250. Hexaii ans gosinsHoro a < & < +00 ukoHyetsest 0 < f(z) < g(z). Akwo [ g(z) dz
a

+o00
36ixHuiA, To inTerpan [ f(z) dz
a
a. 36ixHun
0. po3bixHuI
B. He iCHye
I. HIYOro He MOXHa ckasaTu Npo 36iKHICTb

251. ®yHkuis f(x) piBHOMiIpHO HenepepBHa Ha MHOXWHI X, KLLO

a. Ve >03d(e) >0Ve',2" e X, |2/ —2"| < d=|f(2) — f(")| <e
6. f(x) obmexeHa Ha MHOXMHI X | HEnepepBHa B KOXHI TouLi
B. f(z) HenepepsHa Ha MHOXMHI X

nVee XVe>036(e,z) >0V € X, |z —xo| <d=|f(z) — flzo)| <€

252. Erneposuii interpan Il pogy I'(a) = fooo % e ® dx (rama-cyHKLUis)) Mae BNACTUBICTb



a. '(n+1) =nlanascixn € N
6. I'(n) = (n+ 1) pnascixn € N
B. I'(a) = al'(a + 1) ansiscixa > 0
r M'a+1) =(a+ 1)I'(a) ansscixa > 0
253. Papiyc 36iKHOCTI cTeneHeBoro pagy > -, @, (T — ()™ 0B4nCTIoI0Tb 38 hopMYIOk
a R=—1 —
6. R=—1!

hmnaoo |an

B. R _ll_rnn—mo ‘an|
r R =Tim, .o |a,|”

254. ®yHkuioHanbHa nocnigosHicts { f,, ()} € pisHomipHO 36ixHO0 Ha MHOXUHI E no dyHkuii f(z)
ToAi Vi nuLle Toai, Konu

a. Tim sup|fu(z) - ()] =0
n—00 =y )

6. Tim sup|fu(z) — f(z)] = 1
n—oo zcE

B. lim sup |fn(z) — f(z)| <O

n—oo =y

r. lim sup |f,(z) — f(z)| < 1

n—oo z€E

255. Hexant dyHkuisiy = f(x), f(z) # C HenepepsHa Ha Bigpisky [a, b], AndepeHuiitosHa Ha
intepsani (a,b) i f(a) = f(b). Toai

a. icHye Touka & € (a, b) Taka, wo f'(£) =0

6. He icHye Toukn & € (a, b) Takoi, wo f'(£) =0
B. Ans 6yab-sikoi Toukn & € (a,b) f’(ﬁ) =0

r. ans 6yas-akoi Toukn £ € (a,b) f'(£) #0

256. Hexan dyHkuisn y = f(x), f(x) # C HenepepsHa Ha Biapisky [a, b], amdepeHuinosHa Ha
iHTepsani (a, b). Togi

a. icHye Touka & € (a,b) Taka, wo f(b) — f(a) = f'(£)(b— a)
6. He icHye Toukn & € (a, b) Takoi, wo f(b) — f(a) = f'(£)(b— a)
B. Ans Byab-skoi Toukn € € (a,b) f(b) — f(a) = f'(€)(b— a)
r. ans Gyab-sakoi Toukn € € (a,b) f(b) — f(a) # f'(£)(b— a)

257. (sinz)® =

B

po[3
~—"

a. sin(:c+n
0. cos(ar:—i—n
B. sin(:r;—l—n
r. cos(m—l—n

wlHeo|y
N—"

1)n71

o0 (-
258. Pﬂﬂ, Z B €
n=1

a. YMOBHO 30iKHUM

6. abcontoTHO 36iXKHUM

B. PO3GiKHUM

I. HEMOXNWBO AOCNIANUTM Ha 30iKHICTb

259. BkaxiTb npaBunbHe TBEPIKEHHSA:



260.

261.

262.

263.

264.

265.

266.

267.

a. KPWBOMIHIMHUI iHTerpasn nepLuoro pogy He 3anexuTb Big HanpsiMNeHOCTi KpMBOT
6. KPMBOMIHINHWIA iHTErpan NepLUIoro poay 3anexuTb Big HaNPAMEHOCTI KpMBOI
B. KPMBOMiHIMHWI iHTErpan nepLoro poay 3anexnTb TifbKKU Big, NOYaTKOBOI Ta KiHLEBOI TOYKM

KpuBOI
I. NPaBUILHOIO BUCMOBY HEMAE

BkaxiTb BipHEe TBEpPAXEHHS:

a. KPWBOMIHIMHUI iHTerpan Apyroro poay 3anexuTb Big HanpsMNeHoCTi KpMBoT
6. KPMBOMIHINHWIA iHTErpan Apyroro poay He 3anexuTb Bif HanpsiMIeHOCTi KpUBOi
B. KPUMBOMIHIMHWIA iHTErpan Apyroro poay 3aBXau 3aneXxuTb TifbKM Big NO4aTKOBOI Ta KiHLEBOT

TOYKW KPUBOT
I. NMPaBWITbHOIO BUCMOBY HEMAE

dz
rzlnz

1
HesnacHwuii iHTerpan f02

a. po3bixHuin

6. 36KHWIA, MOro 3Ha4yeHHs gopisHioe In In %
B. 3BGDKHUIM, NOTO 3Ha4YeHHs aopisHioe In In 2
r. 36DKHUIM, NOro 3Ha4YeHHs AopisHioe In %

3HalTV TOYHI Mexi MHOXUHN E = {(—1)” (1 —

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

%):’I’LEN}

HenopoxHa MHOXMHa E Ha ficHin oci R HasnBaeTbca 06MexeHo 3Bepxy, AKLLO

a. dM € R take, wo Vx € F BukoHyeTbcsa HepisHicTe & < M
6. dM € R take, wo Jdx € E BukoHyeTbes HepiBHicTb T < M
B. dM € R take, wo Vx € E BukoHyeTbcsa HepiBHicTb & > M
rr VM € R dx € E BukoHyeTbes HepiBHicTb £ < M

BigobpakeHHs f : A — B Ha3nBaeTbCS iH'EKTUBHUM, SIKLLIO

. Pi3HUM enemeHTam MHOXUHU A cTaBuUTLCS Y BiANOBIAHICTL Pi3Hi eneMeHT MHOXUHN B

. OQHaKoBUM erneMeHTaM MHOXWUHU A cTtaBuTbCH Yy BiANOBIgHICTb pi3Hi enemMeHT! MHOXuHU B

a
6. npoobpas 6yab-AKoro enemeHTa MHOXUHU B € HenopoXHbOK MHOXUHOLO
B
r.

pi3HI/IM enemeHTaMm MHoXuHN A cTaBuTbCS Yy BiANOBIQHICTb OAHAKOBI €fTEMEHTU MHOXWUHU B

dyHkuis f(z) = mii

x°—9
a. Mae po3puB Apyroro pogy B Touui £ = —3
6. Mae ycyBHWI po3puB B TodUi £ = —3
B. HenepepsHa Ans BCix T € (—00; +00)
r. Mae po3pwvB MepPLUOro poay B Touui £ = —3

Akwo dykuis f(x) HenepepsHa i Hesin'emHa B iHTepBani (a, b), To dyHkuis F(z) =

. HernepepsHa B LbOMY iHTepBani

a

6. Mae po3puvB nepLloro poagy B LbOMY iHTepBani
B. Mae po3puB APYroro poay B LbOMY iHTepBani
T.

Mag€ yCyBHMWI PO3pUB B LIbOMY iHTepBani

Oynkuis f(z) = S22

||

f(z)



a. Mae po3puB nepLuoro poay B Touui & = 0
6. mae po3pus apyroro poay B Touui £ = 0
B. Mae ycyBHWUI po3puB B Touli = 0
HenepepsHa V& € (—00; +00)

268. Akwo f(z) < g(x)
b b

a. [ f(z)dz < [g(

6. fbf(m)dx < fg(x)da:

B. HIYOro Npo BigHOLLEHHS iHTerparniB He MOXXeMO CKasaTu

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

bl

npa <z <b, 10

269. [oBXuWHa 8 oyru rmagkol Kpusoi y = f(:l;) siKa MICTUTLCS MiXX JBOMa TOYKaMu A(a, b),

piBHa
a s=jc' 1+ (y')%dz
6. 5= | VIF W)de
B s:j 1+vy'dx

270. fke 3 TBEpOKEHb € NPaBUSIbHUM?

o
a. sikwo lim (cpi1 + ...+ ¢uip) = 0,Yp € N, 10 psipg Y | ¢, € 36ikHUM
n—oo

n=1
o0
6. YMCNOBUIA PR Y | ¢y 36DKHMR, siKwo lim ¢, = 0
n=1 n—oo

B. OyOb-AIKWi psig Mae cymy
r. Byab-sika reoMeTpuYHa NPorpecisi Mae cymy
o0

271. HeobxigHa i focTtaTHA ymoBa 30bKHOCTI psigy Z a;:
j=1

o0
a. y, a, = 0npnm — oo
n=m

6. a, — 0npun — oo
B. nll_}I{.lo Vlan| <1

1imn<'“ﬁ"—1)>1

n—00 On+1

—

o0 o0
272. 3anmwok Y (—1)* ¢y, aHakoueprysansHoro psgy S (—1)F ek, cx > 0 mae shax
k=n k=1
a. o xe, wo i enement (—1)" ¢,
6. 3aBxau Big'€MHUN
B. 3aBXau JogaTtHin
. HEMOXIMBO CKasaTu

273. Axkwo f(M) B Touui My Mae yMOBHUIN eKCTpemMyMm, TO

B(c,d),



a. BMKOHYIOTbCS yMOBM 3B'13Ky Y Touwi M Ta gesikomy i okoni i f (M) > f(M,) B neskomy
okoni Toukn My (a6o f(M) < f(My))ana M

6. BUKOHYIOTbCS YMOBM 3B'A3Ky y Touui M,

B. BUKOHYIOTLCS YMOBM 3B'A3Ky B AeskoMy okoni Toukn M,

r f(M) > f(M,) B pesikomy okoni Toukm My (a6o f(M) < f(My))

o0

274. [] pn, — abcontoTHo 36ixKHMIA, SKLLO
n=1

a. Y, |In(p,)| < +o0

n=1
6. In(p,) = 0npun — oo
B. pp — 0npun — oo
. pp — lnpun — oo

275. £ke 3 HaCTyNHUX TBEPAXEHb € NPaBUIbHUM?

a. SKLLO NocnigoBHICTb fn (ac) piBHOMIpHO 36iraeTbcs Ha MHOXUHI F/, To BoHa € 36ixHoI0 Ha F
6. NoTo4KoBa rpaHuuA (OyHKLUiIOHANBLHOI NOCMIAOBHOCTI, CKNaaeHoi 3 HenepepBHUX hyHKLIN,
3aBXaM € HEMEPEPBHOI (PYHKLUIEID

B. SIKLLO NOCNiAOBHICTb fn (a:) 36iraeTbca Ha MHOXWHI F, To BoHa € piBHOMIpHO 36ikHOW Ha

0. 0)
r. dpyHkuioHansHuit pag Y fr () € abconotHo 36bkHMM Ha E Togi i Tinbku Togi, Konu psag
n=1

o0
Z |fn (33)| € po3bixHUM Ha F/
n=1

276. Ake 3 HMXYEHaBeOEHNX TBEPAXEHb € NPaBUNbHUM?

o

o6 3agaTh YMCnoBuiA psif, 4OCTaTHLO 3a4aTu MOro 3aranbHUA YneH
. OyOob-aKkui pag mae cymy
. Byab-sika reoMeTpuYHa Nporpecis Mmae cymy

o0

o O

bl

YMCTOBUI PSR, Y | Cp 36DKHWI, sikwo lim ¢, = 0
n=1 n—o0

277. £ke 3 BkasaHUX TBEPAXEHb € NPaBUIbHUM?

a. AKWo pag 36bKHUIA, TO NOCNIAOBHICTb MO0 YaCTUHHMX CyM 30iKHa
0. SAKLIO 3aranbHU YneH pagy NpsMye OO Hyns, To pag 30ibKkHMIA

o0 o0 o0
B. SKWO PAaU Y, an i Y, by poBinbHi i an, < by, Vn, T0 i3 36bkHOCTi pagy » | b, Bunnusae
n=1 n=1 n=1

o0
3BiXHICTb pAgy > G,
n=1
I. SIKWO NOCNiQOBHICTb YaCTUHHUX CYM psigy oOMexeHa, To psf € 36ikKHUM
278. fAke 3 HaBegeHUX TBEPOKEHb € NPABUITbHUM?

a. SAKWo pag 36bkHUIA, TO MOro 3aranbHUIA YNeH NPSMye A0 Hyns

(o)}

o0
1 . o
. paa n{: 7 3GbKHUIA

@

SAKWO psig po3dikHMM 3a o3Hakow [anambepa, To BiH 30ixHMIA 3a 03HaKow Kolwi
SIKLLIO MOCNIAOBHICTb YaCTMHHUX CyM psigy obmexeHa, To psag € 30bkHUM

-

e9)

279. [Onsa Toro, wob psa Z a,, B, 6yB 36KHUM, JOCTAaTHLO YMOBU:
n=1



(0. ¢]
a. | Y. a,| < +00, B, — MOHOTOHHa | OBMexeHa
n=1

o0
6. |, an| < +oo
n=1

B. n — MOHOTOHHa
r. B, — obmexeHa

0 n
280. Pag > -
n=1

a. YMOBHO 30iKHWUI

6. abcontoTHO 30iXKHWIA

B. PO30iKHUI

I. abCOnTHO 30DKHUI, arne He 30DKHUN

281. fAke 3 BUCNOBMOBaHb € NPaBUbHUM?

a. KOXHWW cTeneHeBui pag € PyHKUioOHaNLHUM psaom

0. KOXHWUIM PYHKLIOHANbHUIA psig € CTENEHEBUM PSA0M

B. iHTepBan 36iXHOCTi CTeneHeBoro psigy He Moxe 36iraTich 3 YCier YMCNOBOK NPSIMOIO
I. KOXXHWW CTENEHEBUN PS4 Mae CTPOro AoaaTHWMA pagiyc 30iKHOCTI

282. O6uncnnTy rpanmuo lim (i)w
. z—o0 1T/

o
a. et
6. e 2
B. €
r e’
z+l
283. OBuMcnuTK rpaHuLo lim (1 + %) T
T—00
a. 1
6. 3
B. 4
r3,7
2
284. O6uncnutvt rpaqmuio lim %:
z—2 T
a1
a. %2
6. ¢
o 4
g
. £|'_1 2.’E+l.
285. O6uUncnuTU rpaHuLio mh_{{)lo (:c+2) :
a. e 2
6. e
B. €
r. e?

286. O6umcnutu rpaHmuo lim 3@:
z—0

o)
W =D =



z42
287. OBUMCNUTK rpaHnLIO 3}1_{{)10 (gﬁ;g) o
1
a. e 3
2
6. e 3
B. €
_1
r e 2
288. OBuncnuTyH rpanuuo lim Y221
z—3 3
a. 1
6 1
B 2
3
3
289. O6umcnutu rpaHuuo lim M:
z—0 z
a. 1
6. 2
B. 0
r. 0,5
290. OBUMCIUTH rpaHmLo lim Co8dZ—cosTe .
z—0 z
a. 12
6. 11
B. 10
r.9

291. O6umncnnT noxigHy yg AKWO Y = xmz:

a. 2% '(2lnz + 1)
6. 2 (2lnz + 1)
B. 22% Inz
rz® 1(2lnz — 1)
292. OBurcnuT noxigHy Y., akwo y = (Inx)®:
a. (lnz)” (ﬁ + lnlnx)
6. (Inz) (= +Inlnz)
8. (Inz)?Inlnz
L (lnz)*Inlne

Inx.

293. O6uncnuTtn noxigHy y; AKWO Y — &

a. 2z llng
6. 22 llnzx
B. 2%l Ing

r 2z In g

294. 3waittu noxiaHy ' () dyHkuii y(), wo sapaHa HesBHO pisHaHHaM 2 + y? + 2z — 6y + 2 =



8
-+
i

8w
=<

-3
—1

R <

® oo

<
w

bl

+
z+1
y+3

2 4
295. 3MiHWUTM NOPAOOK IHTErpyBaHHA B iHTerpani f72 dx fxz f(z,y)dy:

afo dyf z,y) dr

6. fo dyf_ ) f(m,y) dz
B. f; dy [°, f(z,y) dz
7 f04 dy f_22 f(z,y)dz

296. 3MIHWTM NOPSOK iHTErpyBaHHs B iHTErpani f24 dy f; f(z,y) dz:

af2dmf2 (z,y)d

6f0dch0 mydy
Bj:zdwffxydy
r.Od:cf2 (z,y)dy

297. O6umncnuTu iHTerpan Big pyHKUii 2 = zc2y 3a ckiHyeHHot obnacTio D, wo obmexeHa YacTUHO

2 inpsimolo y = 1:

napaborm y =
4

n

6. 3

B. —2
rl

298. OBYMCIUTY NOABINHWIA iHTerpan fol dx fjx (r—y+1)dy:

a.
6.
B.

b
ocnlb—'mu—-wh—\

299. O6uucnMTK NOABINHWIA iHTerpan fD psin ¢ dp dy, ne obnacts D — kpyrosuii cekTop,
oBMeEXeHWI NiHiAMK (3adaHnMK B MONSAPHIN CUCTEMI KoopauHaT) p = a, Y = % p =

IS
[N

a.
6.
B.

S ol |

3
Q
[ V)

ﬂ
-]

300. OBuMCNUTY KPUBONIHIMHUI IHTErpan opyroro poay fL (ar:y - 1) dx + :U2y dy Big TOuKM A(l; 0)
no touxkn B(0; 2) B3nosx npsmoi 2z + y = 2:

a. 1
6. 2
B. —1
r —2

301. BuaHauuTV iHTepBan 36kHOCT CTeneHesoro paay > . %1—&%

a. (—3;3]
6. [—3;3]



302.

303.

304.

305.

306.

307.

308.

309.

B. (—3;3)
r. [—3;3)

OGuMcnUTY oLy dirypy, obmexeHoi niHismn y = 222, y = 0,z = 3:

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

2 . . .
IHTerpan fo V4 — x2 dx 3amiHolo £ = 2 sin t 3BoanTbLCA [0 iHTErpana

a. 4f07r/2 cos?tdt
6. 4f07T costsint dt
B. 2f07r/2 costdt

7 fow/2 cos?tdt

In3 g4, . —1 .
IHTerpan fan s 3aMiHol T = nt 3BoauTbLCS A0 iHTerpana
3 _dt
a. 2 P-1
dt
6'.ﬁ%1nt—1
dt
B. t—_l
dt
0 t*2+1
. +1
O6umcnuTU rpaHmuo lim ("—Jr?) 6
n—oo ‘N
a. e?
0. €
B. %
e
: nt3\nt4,
O6uncnnTn rpaHuLio 7}1_{21() (n+5) :
1
a. 3
6. e2
B 1
e
r e

O6umcnutyn rpanmuio lim n?(y/nt + 3 — v/n — 2):
n—o00

| nolon

"w oo
[\l [e}

[SA{]\V] )

O6uncnuty rpannuo lim (/(n + 3)(n+ 1) — y/n(n + 1)):

n—oo
3
a. g
0. §
B. 13
3
. 2n+5\".
O6uncnutyt rpanuuo lim (—2n_3) :

n—oo



310.

311.

312.

313.

314.

315.

316.

I

a. e
1
6.
B. €2
r e
i 241
O6umcnuTK rpaHuyo lim ("—fg) R
n—oo * "
a. e
1
6. E1
B. =
r. e

O6uncrni rpanuuio lim n(v/n? +4 — v/n? — 4):
n—oo

T w oo
|
S

O6uncnutvt rpanuuo lim w:
n—00 n®+4

0w oo
DN poj—roles

4

O6uncnuTy inTerpan [ —2&
0

I+vz

a.4—2In3
6. 4—In3
B. 2In3

r 4

1 xr
O6umcnnTy interpan [ T da:
0

a. arctge — 7

yis
6. arctge — 5
B. arctge + %

r. arctge +
O6uncnuTu iHTerpan f arctgz dx:

a. zarctge — 3 In(1+2?) 4+ C
6. zarctgz + In(1+2?) +C
B. arctgz — 1In(1+2%) + C
r. zarctgr — In(1 + z%) + C

O6uncnuty interpan [ cos® z dz:

a. sinx — %sin‘q’x—kC

6. sinx + %sin3x+0
B. sinz —sin®z + C
1

r. sinx—isingm—l—C



317. 3naiitv noxigHy ¥’ () dyHkuii y(x), wo sagaHa HesiBHO piBHAHHAM arctg(z + y) = @
a. y =(z+y)
6.y =z+vy
1

A
B. Y = 1+1(av+y)2
[
ry = Py

318. 3naiiTi noxiaHy T, skwo y = 3(z + %133):

1+x2

o
—_
=

Juy

+z?
3

a. x
0. x
B. &

@~ S~

+a?
1

3(1+z2)
319. HanwucaTu piBHAHHS JOTUYHOT 40 napabonu y = \/5 y TOouUj A(4, 2):

|~

bl

!
Y

axz—4y+4=0
6. x+4y+4=0
B.x—4y—4=0
r—zrz—4y+4=0

320. Hanwucaty piBHSIHHSA HOpMari [0 KpuBOi Yy = tg2x y noyaTky KOOpAuHaT:

a.y:—§£13
6. y:%x
B. Yy =—2
L y=2c

321. OBUMCNUTM KPUBOMIHINHWUIA iHTErpan f y2da: + x2dy, akwo AB — ue Bigpisok npsimoi y = 2z
AB
Bin A(—1,—2) no B(2,4):

18
0
4
—2

" @ oo

322. OBUNCNUTY KPUBONIHIAHUI iHTEerpan f y2dw + :Izzdy, akwo AB — ue Biapisok npsmoi y = z?

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

a. 0,7
6. —3
B. 1,7
r. b

323. OBYMCIIUTM KPUBOMIHIMHWUIA iHTErpan f y2dm + :1:2dy, akwo AB — ue yactvHa KpuBoi y = z°
AB

gin A(0,0) no B(1,1):
26

35
23

" ® oo

B3

2n—1

o0
324. 3HanTu cymy CTENEHEBOrO psagy e
ngl 37T (2n—1)!



a. shg

6. arctgs

B. ch3zx

r In (1 — z)

325. 3HalTi CyMy CTENEHeBOro psaay Z &zl < 1:

n=1

O]
|
—
=4
—
|
8
~—

-1 nx2n 1

326. 3HanTU cyMy CTENEHeBOro psaay E T2 1) -

1 T
a. —jarctgs

6. In(1 + z?)
B. In (1—|— %)
r. In (2—‘%)

S5 n
327. 3waittv cymy psigy > (—1)"25:

n=1

a. 6_2

6. In3
B. sin 2

s
)

)n 10%" .

o0
328. 3naitv cymy psgy > (— eIk

n=0
a. cos 10
6. arctglO
B. In10
r. ell

329. OGumncnuTK iHTerpan f p +2m

bl

330. 3Haiitv noxiagHy ¥ () dyHkuii y(x), wo sagaHa HesBHO piBHSHHAM €Y = & + ¥

a. y =
I

6.y = 5y

B.y =e¥—1
! 1

ry Tev—1

331. Akwo nepexig Big NPSAMOKYTHUX KOOPAMHAT (:E, y) 00 NONSApHUX (r, go) 30iNCHIOETBCA 3a
dopmynamm £ = 7 cos , Yy = T Sin , To AKobiaH LbOro BiAOOPaXKEHHS AOPIBHIOE:

a.r
6. r2sinf



B. 7sinf
r rsine

2
n

2n+3

332. lNocnipoBHicTb €

a. HeCKiH4€HHO BEIMKOO
0. obmexeHo

B. HECKiH4YeHHO Marow
I. MOHOTOHHO CnagHoH

n®+3
2n3 —5

333. lNocnigoBHiCTb €

a. HEeCKiHYEHHO Marow

6. obmexeHow

B. HECKiIHYEHHO BENUNKOH
I. MOHOTOHHO 3POCTal40oH0

334. [Osi oyrkuii f(z) Ta g(z) € exsiBanenTHumm npn  — 1, skwo

. flx)
6. lim L& =

Crol 9(z)

i L2 _
.l ey = o0

I. MPaBWUMbHOIO BapiaHTy HEMae

335. Jlema npo BknageHi Bigpisku. [ng goBinbHOI cnagHoi NocnigoBHOCTI Bigpi3KiB [an, bn] 4YNCroBOI
NpsiIMOI...

a. JOBXWHM SIKUX NPAMYIOTb A0 HYN4, iCHYE eAnHa To4ka, WO nonajae y BCi Ui Bigpiskn
6. iCHye NpyMHanmi ABi TOYKM, WO NonagarwTb Y BCi Li Biapisku

B. iCHy€ eaAWHa TouKa, Lo nonagae y BCi Ui Biapisku

I. Takux, Wo ,}E{}o(b" — an) = 0, He icHye »0aHOT TOYKK, WO Nonaaae y BCi i Bigpisku

336. Yucno a € R HasuBaeTbCA rpaHNYHOK TOYKOK NOCMIAOBHOCTI Yncen &, € R, akuwo

a. Ve > 03dny € NVn > ng|z, —a| < ¢
6. Ve > 0dny € NVn > ng|z, —a| > ¢
B. Ve > 0Vng € Nan > nglz,, —a| > ¢
r. Ve > 0Vny € NIn > nglz, —a| < ¢

337. Aka 3 HaBeOeHUX NOCigoBHOCTEN 3b6iraeTbCcsa 40 YMcna e
a z,=14+4+5+..+3
6. 2, =1+ 3% +5%+...+ 5
B. £, = 1+ _1_ + 2 + o+
Coen IS LTS L ALY N
ra,=14+%+5+..+ =
338. Ake 3 HaBegeHWX HaCTYMHUX TBEPIKEHDb € BipHe

. sin(z—1) __
a. }JILI} 7 =1
6. lim <2 =1

339. Aka 3 HaBegeHUX HACTYMHUX rPaHNLb € BIPHOO



a. lim(1+z)Y/* =1
xz—0
6. lim(1+4+z)* =1

z—0
B. lim 42z =1
z—0 T

rlim(141/z)* =1
z—0

340. fAke 3 HACTYNHWUX rpaHNLb € BiPHOIO

.t
a. lim £% =1
m%Ot
6. lim &% =1
m—>0x2
.t
B. lim 2=~ =1
x—0 <
r. lim ¢8% — 1

z—0

341. 3HailTV NoKamnbHUil MiHIMYM dyHKLUT Y = e2* — e®

a. —In2
6. —3
B. 0

I. NIOKanbHWUX MiHIMYMiB HeMae

342. 3HaitTn nokansHWit MakeuMyM dyHKLiT Yy = /1 — 22

| o=
N =

=]

nw oo

—1
343. 3HaiTi nokansHWit MiHiMym dyHkuii y = /1 — 222

D=

SIE-INC W
Ow|»—t|

-1

2r o

344. 3HanTK NokanbHUn MakcUMym PYHKLUIT Yy = € e

a. NoKanbHMX MaKCUMYMIB He iCHye
1
6. —3
B. 0
rr —In2
345. 3HanTu noxigHy Apyroro Nopsaky yHKUIT y = we“’z

a. 2ze® (222 + 3)
6. e (2z% + 3)
B. 2ze” (222 + 1)
e® (222 + 3)

-

346. [ns 3HaxooKeHHs iHTerpana f R(w, vaz? 4 bx + c)da:, a > 0 cnig 3acTocosyBaTu
nigcTaHoBKY

a. zv/a+t=+var?+bxr+c
6. va + xt = vax? + bz + ¢
B. tv/a +x =+Vax? +bx +c
nt=+vax?>+br+c



347.

[na 3HaxomKeHHs iHTerpana f R(z,v/ax? + bx + ¢)dx, ¢ > 0 cnig sactocosysaty

nigcTaHoOBKY

348.

349.

350.

351.

352.

353.

354.

a. v/e+axt=+vax?+br+c
6. tv/c+x = +vax?+bx+c
B. Ty/c +t=+azx?+bxr+c
rt=+ax?+bx+c

Aki 3 HaBegeHUX Knacis PyHKLiA He MICTATLCSA Y Kraci iHTerpoBHmx 3a PimaHom

a. QYHKUIi, SiKi He € HeNnepepBHUMU B XKOOHIN TouLi

6. piBHOMIpPHO HenepepBHiI YHKLi

B. HenepepsHi QPyHKLUil, AKi He € ANepeHLINOBHUMN B XXOAHIN TOYL

I. MOHOTOHHO PO3PUBHI OYHKLT
b

®opmyna Hetotora-NeitbHiva [ f(z)dz = F(b) — F(a) cnpaseanvsa
a

a. ans obmexeHoi Ha [a, b] dyHkuii f(x)

6. ans posinbHoi dyHkuii f(x)

B. AnNs pO3puBHOI Ha |a, b] dyHkuii f(x)

I. MpaBWUNbHOrO BapiaHTy HEMae

dzx
1+e®

3HanTn HeEBU3HAYEHUN iHTerpan f

a.z—In(e* +1)+C
6. lni—:’1+0

B. ¥ — (e +1)2+C
r In(e®* +1)+C

3HanTN HEBU3HAYEHUN iHTerpan f m

41

T+2
42
+1

+C

. In +C

.Injz+ 1]+ Injlz+2|+C
—2In|z + 1| + 3ln|z + 2| + C

In

o

Oom O

e
OBYMCNNTY BU3HAYEHWIA iHTerpan f zilnz dx
1

1 5
a g(égl)e +1)
B 2
© 25
1
5
+00 i
o o raxr
OBuncnnTK HEBNACHWI iHTerpan f Tl
1
T
a. g
s
6. §Z
T
B. 4
nLom
+00
OBUUCNUTM HeBNACHWI iHTerpan f f%ﬂ-

0



s
a. 1
6. L
S
B. 3
r m
+00
355. OBuMcnMTK HEBNACHUI iHTerpan f re *dx
0
a. 1
6. 0
3
B. %
r m

356. OBumncnuTu 06'em Tina obepranHs kpusoi y = e, z € [0, In 2] Haskono oci Oz

o
3

o m oo
DN
:] l\D|>\ :] Ml

357. OBuucnuTu o6'eM Tina obepTaHHs kpusoi y = sinx, x € [0, 7] Haskono oci Oz

3
n

3.72
0. m
2
s
B. 3
r. 27

o
358. [ns Toro, Wwob AogaTHWI YNCITOBUN pag Z an, 6yB 30iKHMM, HEOBXIAHO i AOCTaTHBLO, LWO6
n=1
a. MOCNIgOBHICTb YaCTUHHMX CyM Byna obMexeHoo\
6. nocnigoBHICTb YACTUHHUX CYM MpsiMyBana Ao Hyns
B. MOCIiAOBHICTb 3aranbHUX YneHiB pagy byna 36ikHo
I. NMOCiAOBHICTb 3aranbHUX YneHiB psgy byna obmexeHot

o0
359. OsHaka Paabe. Hexait a, > 0 ansn € N. Pag Y a,, 6yne 36ixHum, sikwo ichye lim G,, > 1
n—oo

n=1
po36ikHuMm, skwo lim G, < 1 npu ymosi, wo
n—oo
a G,=n (1 - a;‘—?)
6. G =1 22

B. G, = <1+ag—:1)
r. Gn=n<1—|——%—>

Ap+1
360. 3HaiiTi nokanbHuit Makcumym yHkuii f(x,y) = xy — 3z2 —5y? — 1

a. —1
6. 1

B. 2

r. Hemae

o0
361. Yucriosui psg Y, @, HA3MBAETLCS 36DKHUM, SIKLLO
n=1



a. icHye ckiHuenHa rpanuus lim (a; + ag + ... + ay,)
n—o0

6. lima, =0
n—oo

B. iCHYE CKiHYeHHa rpaHuua lim a,,
n—oo
I. NPaBUIbLHOrO BapiaHTy HeMae
1

oo 2 dzx
362. OBuUMCNUTM BM3HAYEHWUI iHTerpan f E—

) %lln2
. 2ln2
1

51113
%1112

T oW

—

363. OudepeHuianom gyHKLIT Ha3nBaeTbCA

a. niHiMHa YacTuHa NpUpPOoCTy OYHKUT
0. nepla yactmHa NpupocTy OYyHKLT
B. ApyropsifiHa YyacTuHa npupocTy dyHKLT
I. KBagpaTuyHa 4YacTuHa NpUpPOCTY PYHKLUIT

364. YacTuMHHOI nNoxiaHow PyHKUIT z2 = f(ac, y) Mo 3MiHHIN T Ha3nBaeTbCH YHKLiS

a. 3f L(z,y) = Alirilo (a:+Aa:,£ f(zy)
6. gi (z,y) = AliIEo f(fv—b-Aa:,Aym) f(z.y)
o 8lo) = lim, Lok frioes
¢ 8 (a,y) = lim [etherbn fe

365. YacTuHHOK noxiaHo yHKLUIT 2 = f(:z;, y) Mo 3MiHHIN Y Ha3nBaeTbCA YHKLIS

a. U(z,y) = lim LEvtin-f@y)

oy \ Ay—0 Ay
6. %S(w,y) _ AI;IEO f(fc,y)+£(;7y+Ay)
B g_g(x’y) _ AI;IBO f(w,y)—z(;,erAy)
. g_i (z,y) = Algi}z)lo f(w+Aw,y22w)—f(m,y)

366. IHTerpyBaHHs pauioHanbHOT PyHKLUIT cnig noyMHaTH 3

a. BUAINEHHS Uinol YacTuHu

6. posknagy nigiHterpanbHoi yHKLIT Ha npocTi opobu
B. iHTerpyBaHHsi NpocTux Apobis

I. 3HaXOMXKEHHS LiNoi YacTuHu Big NnpocTux apobis

367. [nsa 3HaxompKeHHs iHTerpana svuay f R(z, ¥/ az + b)dx cnig sactocysatn nincraHoBKy
a.t=+vax+b
6. t=+vax+b
B. t ="

rao=t"

368. dopmyna 3amiHM 3MIHHUX Y HEBU3HAYEHOMY iHTerparni

a. [f(z)dz = [ fp(t))¢ (t)dt, ne z = p(t)
6. [ f(z)dz = [ f(p )dt nex = o(t)



B. [ f(z da:—ff (t)dt, pe x = ()
r [ flz)de = [ f(p dt,u,ea:—cp(t)

369. Hexan f : [a,b] — R - dpynkuisii F' : [a, b] — R -ii nepsicra. Togi

a. [ f(z)de=F(z)+C
6. [ F(z)dz = f(z)+C
o [ f(z)dz = F(b)  Fa)
r. [F(z)dz = F(b) — F(a)

370. HeBusHaueHuM iHTerpanom Big (yHKUii f, WO BU3HaYeHa Ha Biapisky [a, b] Ha3nBaeTbCH

a. CyKyMHiCTb yCix nepBicHuX dyHkuii f
6. cyma Beix nepsicHUX dyHKUii f

B. CYKYMHICTb YCiX noxigHux doyHkuii f
r. cyma ycix noxigHux dyHkuii f

371. ®yHkuis F' HasvsaeTbes nepsicHoo ans f Ha npomikky X € R, akwo

. F'(z) = f(x) pnsa koxHoro ¢ € X
. f'(z) = F(x) pns koxHoro ¢ € X
B. ichye C € R take, wo f(z) = F(x) + C ans koxHoro z € X
r. ichye C € R rake, wo f'(z) = F(x) + C ons koxHoro x € X

[0 QY]

372. 3HaiiT1 NokanbHuit MiHiMym dyHkuii y = 222 + 322 — 12z — 24

a. =31
6. —27
B. 1
r—1

373. 3HanT! NPOMIXKKM cnajaHHa PyHKUIT Y = 1n(:1:4 — 22 + 2)

a. (—oo; —1]i[0;1]
6. [—1;0]i[1;+00)
B. [—1;1]
r. (—oo;0]i[l;4+00)
374. 3HanTtu noxigHy pyHKuUiT y = —lnx“?
1/ 1 1
a g (x_Jlrl B E)
6. 5 (77 T 73)
1
B. 21
I. NpaBWUNbHOI BiANOBIAi HEMae
—1—x
375. 3HanTu rpaHnuio yHKLIT llr% m T
a. 1
6. 3
B. —1
r.0
arctgrz—z

376. 3HaiiTi rpaHuLIo dyHKLT llm 1 n(i+27/3)

-1

T ® oo

owlwb—l



. . .. 1
377. 3HalTu rpaHvUo nocnigoBHocTi lim ——————
P H A vnt+4n? +1—n?

n—oo

ol <
wwlwb—lwh—\

378. 3nauTu rpanuuo nocrigosHocti lim (v/n2 + 2n + 3 —n)

n—oo

nE oo
DN roj—= =

0

379. TloxigHot dyHKLUIT f : R — R B Touui x € R HasmBaeTbes yncno
f(z+Az)—f(x)

o Jim, =5

6 Lim {@-f+ae)
Az—0 Az

8. lim {tAz)—f(z)
Az——+o0 Az

r lim fetaa)+i(@)
Az—0 Az

380. lMepwa Teopema Benepitpacca.

a. KoxHa HenepepsHa yHkuUis Ha [a; b] € oBMexeHoto.

6. KoxHa obmexeHa Ha [a; b] bYHKLIS € HENEPEPBHOLO.

B. KoxHa obmexeHa 3Hu3y Ha (a; b) dyHKuis € 0BMEXeHOI0 3BepXy.

r. KoxHa HenepepsHa Ha (a; b) yHKUiS € 0BMEXeEHOI0 3BEpXY i 3HN3Y.

381. Yucnom e HasnBaeTbCs rpaHnLs NOCNIZOBHOCTI
a. z,=(1+1)"
1
6. ¢, = (1 + %) "
B. 2, = (1 +n)
rz,=(1+n)"

3|~

382. Y sikoMy 3 HaBefeHUX BUMAAKiB MOCMIQOBHICTb &, € 30iXKHOI0?

a. &, MOHOTOHHa i obmexeHa

6. x, 3pocTac i obmexeHa 3HU3Y

B. X, cnagac i oOMexeHa 3Bepxy
npaBuWibHOro BapiaHTy Hemae

—

383. IHiMyMOM HenopoxHbLOoi obMexeHoi MHoXuHN A B R HasusaeTbes

a. HambinbLua 3 HUXKHIX MeX
6. HaMeHLIa 3 HWXHIX MeX
B. HanbinbLUa 3 BEPXHIX MEX
I. HAMMEHLLA 3 BEPXHIX MEX

384. CynpemMyMoMm HenopoxHLOoi obmexeHoi MHoxuHn A B R HasueaeTtbes

a. HarMeHLUa 3 BEPXHiX MexX
0. HaMMeHLUa 3 HWXKHIX MeX
B. HanbinbLUa 3 BEPXHIX MeX
I. HaNGINbLLA 3 HUKHIX MeX



385. 3HaiiTi noBHUI AndepeHUian dyHKuii z = e37-2y

a. dz = 3e3* Wdx — 2e3* Wdy
6. dz = e3> Wdx + 3 Wdy
B. dz = 3e** Wdz + 23 Wdy
r dz = e3* Wdx — 23 Wdy

386. 3HanTu noBHW andepeHuian dyHKUil 2 = x3e Y
a. dz = 3z%e Vdzx — z3e Vdy
6. dz = 3x’dr — e Ydy
B. dz = 3z%e Vdx + z3e Vdy
r dz = z’e Ydxr — zle Vdy
387. 3HainTn noBHUM andepeHuian yHKuii 2 = x51ny

a. dz = bzilnydx + %dy
6. dz = bx*lnydx — %dy
B. dz = z*Inydz + %dy

r. dz = bzlnydx + ‘z—zdy

4

388. 3HaliTi NoBHUMIA AndbepeHLian dyHKuii 2 = £~ sin 2y

a. dz = 4z® sin 2ydz + 2z* cos 2ydy
6. dz = 2 sin 2ydz + 2z* cos 2ydy
B. dz = 4z sin 2ydx + =* cos 2ydy
r dz = 42 sin 2ydz — 22* cos 2ydy

389. 3HainTtu noBHUM andepeHuian yHKuii 2 = y2tg 3z

a. dz = C052 5-dr + 2ytg 3zdy
6. dz = COS2 3 dx + 2ytg 3zdy
B. dz = dx + 2ytg 3zdy

sin2 3z

ndz = =4 —dx + ytg 3zdy

cos? 3z

390. 3HanTun noBHW andpepeHuian dyHKUil 2 = 2\/5ctgy

— 1 L
a. dz = \/—ctg ydx — dy

sin? y

_ 2y
6. dz = fctg ydz + dy

sin? y

B. dz = \/_ctgyda: — S%%dy

rndz= ﬁctgydw — Cifydy

391. 3HanTu noBHWM andpepeHuian yHKLUil 2 = 4\/§ CcCoS T

a. dz = —4,/ysinzdzx + % sin xdy
6. dz = 4,/y sinzdzr + \/— sin xdy

B. dz = —4,/y sinzdz + \/— sin zdy
r. dz = —4,/ysinzdz — \/— sin zdy

392. 3HainTu NoBHWI andpepeHuian dyHkuii z = y sin 4z

a. dz = 4y cos4xdz + sin dxdy
6. dz = ycos4xdx + sindxdy



B. dz = 4y cos4xdx + cosdzdy
r. dz = 4y cos4dxdx + ydy

393. 3HailTn NoBHMiA AndepeHuian dyHkuii 2 = ,/ylnx

a. dz = =-Inzdy + %dw

2vy
6. dz = %lnwdy + %dw

B. dz = ﬁlnxda: + %dy

1 1

394. 3HaitTi NoBHWI audbepeHLian dyHkuii z = 3z2y® + 4z — 2

a. dz = (6zy® + 4)dz + 9z2y*dy
6. dz = 6zy’dx + 9z2y*dy

B. dz = (6zy® + 4)dz + z?y>dy
r. dz = (zy® + 4)dz + 9z2y*dy

4x—5y+1

395. [aHo dyHKuito 2 = € . BHanTn g—;

a. _5e4x—5y+1
6. e4m—5y+1
B. _e4x75y+1
r 484m—5y+1

396. OaHo dyHkuito z = In(2zy® + 7). 3naittn g—;

a 2

T 2xyd T
1

6. 2zy3 +7

2y3

B. — 2fv1{3 +7

bl

T 2xy3 47

397. HaHo doyHkuito z = arcsin(2zy). 3Hariu g—;

a. ——2Z
£/ 1—4x2y?
6. ———2¢
1—4x2?
B- #
\/174312;1/2
o1
1—422%4?

398. llaHo cyrkuio z = (5% — 2y + 1)3. 3naitrn &2

a. 30z(5z? — 2y + 1)2
6. 3(5z® — 2y + 1)?

B. —6(5z% — 2y + 1)2

I. MPaBWUNIbHOrO BapiaHTy HEMae

399. [aHo dyHKuito 2 = 5x£3y. 3HanTtum g—;
a. ?ﬁ?
e
B. _Zﬁﬁ

bl

NpaBWIbHOTO BapiaHTy HeMae

400. [laro cyHkuito z = sin(2z + y). 3waiitn 92



401.

402.

403.

404.

405.

406.

407.

. 2cos(2z + y)
cos(2z + y)

— cos(2z + y)
—2cos(2z + y)

B - ]

faHo dyHkuito z = tg(2z — 3y). Snarnw g—;

-3
cos? (2z—3y)
1

L

6. cos? (2z—3y)
3

B~ (22—3y)
2
I Cos? (22—3y)
0z

Raro cyHkuito 2 = arctg(zy). SHaiTn 5=

a.
6.
B.

vy
1+a2y?
—1
14+22y?
Y

1422y
r z
©o14a2y?

Navo cyHkuito z = In(z? + 4y?). 3uaiitu g—;

8y
1-2 +4y2
1

a.
6.
B.

mZ +4y2
2z
x2+4y?

r. NpaBuUIibHOro BapiaHTy HemMae

[aro dyrkuito z = (x* — 5y)*. Bnain 2=

a. 12z%(z3 — 5y)3
6. 4(z® — by)3

B. 4z%(x3 — by)3
. —20(z3 — 5y)?

Hano dyHKuio z = /22 + 4zy. SHaiTn g—;

a —2&
\/ 2 +4zy
6. —2z
A/ x?+4zy
B +
T 24/x2 4y
2y
N x4y
0z

Naro cyHkuito 2 = cos(3z — 4y). 3rartn 5=

r.

a. —3sin(3z — 4y)
6. 3sin(3z — 4y)
B. —sin(3z — 4y)
r. —4sin(3z — 4y)
[aHo dyHkuilo z = arcctg(2zy). 3Haiity g—;
2
R W
1
6. 12+4a:2y2
1+4x2 42



408. [lavo dyHkuito z = ctg(5z — y). 3naittn 3=
N -
T
_sm2(1x y)
T STE
sm5( z—y)

B. sin? (5z5—y)

I~ Cos? (5z—y)
409. 3HaiiTn cTauioHapHy Touky dyHkuii z = 2 — 4y? + 2zy + 10y

a. (—1;1)
6. (1;—1)
B. (1;1)

r (—1;-1)

410. 3HanTu cTauioHapHy TOYKY YHKLi 2 = 2x2 4 y2 —4zy + 8z

a. (2;4)

6. (—2;—4)
B. (2;—4)
r (—2;—4)

411. 3HaiiTn cTauioHapHy Touky dyHkuii z = 3z + y? — 6zy + 12y

a. (3;3)

6. (3;—-3)

B. (—3;3)

r (—3;-3)

412. 3HaiiTn cTauioHapHy Touky dyHKuii 2 = 22 — 4y% + 2zy — 202

a. (8;2)
6. (—8;2)
B. (2;—8)
r (2;8)

413. 3HailTu cTauioHapHy Touky yHkuii z = 4a? + 2y? — dxy + 4y

a. (—1;-2)
6. (—1;2)
B. (1;-2)
r (1;2)

414. 3nanTu obnactb Bu3HaueHHs dyHkuii f(x) =

a. € (—4;4)
6. z € [—4;4]
B. € (—o0;—4) U (4; +00)
r x € (—oo; —4] U [4;+00)

415. 3HaiTu obnacTb BusHaueHHs yHkuii f(z) = ==

a. ¢ € (—oo; —1) U (—1;400)
6. ¢ € (—oo; —1) U (1;+00)
B. ¢ € (—00;1) U (1;+00)

r ¢ € (—oo0;+00)

416. 3HanTu obnactb BusHaueHHs dyHkuii f(z) = logs(z + 1)



417.

418.

419.

420.

421.

422.

423.

424.

a. ¢ € (—1;+00)

6. z € (1;+00)

B. € (0;400)

rz € (—oo;—1) U (—1;+400)

3HanTn obracTb BuaHaueHHst yHkuii f ()
a. ¢ € (—oo;1) U (1;+00)

6. € (—oo;1) U (3;400)

B. ¢ € (—o0;—1) U (—1;400)

r ¢ € (—oo;+00)

3HanTn obrnacTb BuaHaueHHst yHkuii f(x)
a. ¢ € (—o0;+00)

6. z € (—oo; —1) U (1;400)

B. £ € (—o0;1) U (1;+00)

n z € (—oo;—1) U (—1;+400)

3HanTn obrnacTb BuaHaueHHs yHkuii f(x)

a. ¢ € (—oo; —1) U (1;400)
6. ¢ € (—oo; —1) U (—1;+400)
B. € (—00;1) U (1;+00)
rze(—1;1)

3HarTn obnacTb BuaHadeHHs dyHkuii f(z) = 4

a. ¢ € [—2;2]
6. z € (—2;2)
B. € (—00; —2] U [2;+00)

n o € (—oo;—2) U (2;+00)

T—x
% +1

z2—1

v m——

1
3HaitTvt 06nacTb BuUaHaueHHs dyHkuii f(z) = 4V

a. z e (—1;1)
6. z € [—1;1]
B. € (—oo; —1] U [1;4+00)
r e € (—oo;—1) U (1;+400)

3HanTn obrnacTb BuaHaueHHs yHkuii f(x)

a. ¢ € (—o0;+00)

6. z € (—oo; —1) U (3;400)
B. ¢ € (—oo; —1] U [3;+00)
rze(—1;3)

3HanTn obracTb BuaHaueHHs yHkuii f(x)

a. ¢ € (—o0;+00)

6. z € (—oo0; —2) U (2;+00)
B. £ € (—00;—2) U (—2;4+00)
e (—2;2)

3HanTu obrnacTb BuaHaueHHst yHkuii f(x)

21:2 —2z—3

In(9 — z?)



425.

426.

427.

428.

429.

430.

431.

a.ze (-3 )

6. z € (—o0; —3) U (3;+00)
B. ¢ € (— oo, —3)U (—3;+00)
n € (—o00;3) U (3;+00)

3HanTn noxigHy dyHKUii Yy = x2arcsin
2
a. y = 2zarcsinz + A=
6. / — 2z
y V1—z2 2
B. ¥y = 2zarcsinx + 1—$2
r Y = warcsinz + =

3HaiTn noxiaHy dymkuii y = In(2z°® + 3)

_ 124°
ay = 2x61+3

6. y 26 +i’:

B. Yy = T 22643
1225

T. yl = T (225132
BwairTu noxigHy dyHkuii y = tg(2z* 4 1)

82>

A
ayY = o2 (227+1)
1

/
6.y = cos? (222 +1)
' 8z°
B-Y = cos? (2z4+1)
e S
ry = sin? (224 +1)
3HanTV NoxiaHy PyHKUiT Yy = (1 + ctg :13)7

a r _7(1+ctgw§6

- sin?

6. v = 7(1 + ctgz)®
- 7§1+ctg:c!6
B-Y = sin® x

T(ltctgz }6

A
Ly = cos? x

SIS

3HaiiTy noxigHy dyHkuii y = d¥arctg x

a. y' = 5%In 5arctgx + %
6. ¥ =5°In5- 1+ac2
B. Y —5m1n5arctgx

/

r.y = bd%arctgzx +

5(11
1422

1—i—:1£2
3HaiTn noxiaHy dyHkuii y = (4 + Inx)?

; _ 5(4+lnz)t

a. y T
6. y _ 5(4—;1;1 z)
B. y/ = 5(4 —+ 111(17)4
6

. y, _ (4+é1;m)

. . W 3z%-9
3HanTy noxigHy yHKUii Yy = “——

r 12z% sinz—(3z* —2) cos z

3 . sin® z
12x° sin x—cos x

!/ __
6. ¥y = sin? z



432.

433.

434.

435.

436.

437.

438.

439.

1 122° cosz
B. Y = s§n2a: A
r oy — 12z° sinz—(3z" —2) cos =
Y = cos? x

3HanTn noxigHy yHKLUiT y = \/Earcsinx

a. y = 2\farcsmaﬂ— \/I/__%
r_

6. y = 2\/5 el

B. y = —L_arcsinz - -2

Y= 2\/_ \/1 a:2

ry = \}arcsma:—k W

3HanTu noxigHy yHkuii y = 6%arcctg x

a. y’ = 6”In 6arcctg x — 1_?;2
6. y' = 6”In6arcctgx + 1+$2
B. y = 6 arcctgr — fim

Y = T

3HanTn noxigHy yHKUii y = ctg (3x2 + 2)

_ 6
a. Y = 5z (32752)
! 6
6. ¥ = 5oy
I __ 1
B- Y = sin? (322 +2)
I 1
ry = "~ sin? (322 42)
3uaitv apyry noxigry y” dyHkuii y = * + 322 + 5
a. y" =12z% 46
6. y' = 4x® + 62
B. ¥ = 1223 + 6z
ny' =12z +6

3HaiiTu apyry noxigry y” dyHkuii y = 3 + 7z + 2

a. y' =6z

6. y' =3x>+7
B.y' =0

ry' =6

3HaiiTu apyry noxigry y” dyHkuii y = e* + x°
a. y" = e® + 2023

6. y' = e + 5zt

B. ¥ =

r y" =e®-20z°

3HaiiTn apyry noxiaHy 4" dyHkuii y = 2’lnz
a. ¥y =2lnzx+3

6. v =2zlnxz + 3

B. ¥  =2lnx+x+1
ry’ =2nz

3Haiitn apyry noxigHy 3" dyHkuii y = sin 3z

a. ¥y’ = —9sin3z
6. ¥ = 9sin3z



B. ¥ = —9cos 3z
r. ¥y’ =9cos3z

440. 3naiiTn apyry noxigHy 3" dyHkuii y = e>*1

a. y' = 25e° !
6. y' = 5e’* !
B. yll — esmfl

r yl/ —_ _25e5x—1

441. 3nantn apyry noxiaHy ¥y dyHkuii y = cos 4x

a. y' = —16cosdx
6. ¥y’ = 16cos4x
B. y' = —16sin4x

r. ¥y’ = 16sin4z
442. 3uainv apyry noxiaHy y” dyHkuii y = x sinx

a. y" =2cosxz —zrsinz
6. y' =2cosx + zsinx
B. ¥/ = —2cosx — xsinx
ry’ =—2cosz+ zsinz

443. 3nainTv apyry noxigHy ¥y dyHKuii Yy = x cos

a. y' = —2sinx — zcosz
6. y' = 2sinz — rcosx

B. ¥ = —2sinz + zcosx
ry’ = —2sinx — zsinz

444. 3nantn gpyry noxiaHy ¥y’ dyHkuii y = e® + sin 2z

y' =e* —4sin2zx
Yy’ =e” + 4sin2x
.y = —4e”sin2x

.y’ =e® —4cos2zx

445. 3nanTu iHTepsan cnaganHs dyHkuii f(x) = zlnz — x

a. npaBWNbHOro BapiaHTy HeMae
6. ¢ € (—o0;+00)

B. ¢ € (0;00)

r z € [0;00)

446. 3nanTu iHTepsan cnagaxHs dyHkuii f(x) = 522 — 2zIn 5

a. ¢ € (—o0;0]

6. z € (—o0;0) U (0; 400)

B. ¢ € [0;4+00)

r ¢ € (—o0;+00)

447. 3waiitv iTepean cnapanHs dyHkuii f(z) = 22 — 10z + 8

a. ¢ € (—o0;5]

6. z € (—o0;0]

B. & € [5;+00)

n ¢ € (—oo;+00)



448. 3waiiTv inTepsan cnapanHs dyHkuii f(z) = 8z — 2x*

a. z € [1;+00)
6. z € (—o0;1]
B. € (—00;0]
n ¢ € (—oo;+00)

449. 3HaiiTn HaiiMeHLwe 3HaueHHs dyHkuii f(z) = z? — 6z Ha sigpisky [0; 6]

-9

W oW

—

|
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0
450. 3HaiiTy Haiibinblue 3HayeHHs dyHkuii f(x) = 22 — 6x Ha sigpisky [0; 6]

0

7m oo
—

-9

451. 3HanTn iHTepBan 3pocTaHHsA yHKLiT f(m) =2 — 4z

a. x € [2;400)
6. z € (—00;2]
B. ¢ € (—o00;0]
r ¢ € (—o0;+00)

Z

452. 3HanTu iHTepBan 3pocTaHHsA yHKLIT f(a:) =e' —=z

a. z € [0;+00)
6. z € (—o0;0]
B. £ € (—o0;1]
r ¢ € (—oo0;+00)

453. 3uaiiTi iHTepean spocTanHs dynkuii f(z) = 9 + 12z — 3!

a. ¢ € (—oo;1]
6. z € [1;+00)
B. € (—00;0]
n ¢ € (—oo0;+00)

454. 3nanTu iHTepsan apocTanHs dyHkuii f(x) = x + arctgz

a. ¢ € (—o0;+00)

6. ¢ € (—o0;1]
B. € [1;400)
r ¢ € (—o0;0]

455. Tino pyxaeTbcsi NPSMONIHINHO 3a 3aKOHOM S = 4¢3 — 12t. 3Haitu ioro NPUCKOPEHHSA B MOMEHT
yacy t = 2

a. 48
6. 24
B. 12
r. 6



456. Tino pyxaeTbcs NPSIMOMIHIAHO 3a 3aKOHOM S = 6t2 — 4t. 3HaiiTh NOTO LWBMAKICTb B MOMEHT yacy
t=1

o O

. 8
. 6
.2

5

—

457. WBuakicTb Tina npv NpsAMOriHiiHOMY pyci 3MiHIOETbCA 3a 3akoHoM V' = t2 + 2t. 3naitTv itoro
MPUCKOPEHHS B MOMEHT Yacy t = 2

6
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. 8
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458. Tino pyxaeTbCsi NPSIMONIHINAHO 3a 3akoHoM S = 2t* — 64¢. B sik1it MOMEHT Yacy 1 oro LBUAKICTb
piBHa HymO?

a. t=2
t=28
B.t=4
rt=>5
459. 3HalTn 3HaYeHHs 2275 B Touui (05 1) ans cpyHkuji z = 4e?y* + 3z —y+1
a. 8
6. 0
B. —1
r. 4
460. 3HaNTW 3HAYEHHS 2275 B TOYL (1; 2) ANA YHKUIT 2 = 5:B?’y2 + T —4y+1
a. 10
6. 8
B. 6
I. NPaBUMbLHOIO BapiaHTy Hemae

461. 3HaNTV 3HAYEHHS ;;_82 B Touui (—2; —1) ans dyHkuii z = 4zy? + 32’y — 5y + 2

. —20
20

. —16
—10

Enl ) BV

462. 3HANTV 3HAYEHHA 2275 B Touui (1; —4) ana dymkuii 2 = x* + 49> — by — 6
a. 6
6. 0
B. —6
r4

463. 3HalTn 3HaYEHHS 2275 B Touui (1; —1) ans coyHkuii 2 = 53 + 3y2 -9
a. 6
6. —6

B. 4
r. 2



464.

465.

466.

467.

468.

469.

470.

471.

472.

3HaNnTn 3HaYeHHs afijazy B Touui (2; 1) ans doyHkuii 2 = 3% + 2y — bzy? + 4

a. —10
6. —8
B. 10

r.6

3HanNTV TOUKY MiHIMYMY QYHKUiT 2 = xz? + y2 + 2

a. (0;0)
6. (0;1)
B. (—1;0)
r (1.1)

3HaiTn TouKy MiHiMymy dyHkuii z = (z +1)2 + (y — 1)2 — 4

a. (—1;1)
6. (1;1)

B. (—1;-1)
r. (0;0)

3HaiiT Touky MiHiMymy doyHkuii 2 = (z — 8)2 + (y — 2)2 + 7

a. (8;2)

6. (—8;—2)
B. (8;—2)
r (—8;2)

3HaiTi TouKy Makcumymy dyHkuii 2 = —5 — (x + 4)2 — (y + 7)?

a. (—4;-7)
6. (4;7)

B. (—4;7)
r (4;-7)

3HaiTi TouKy Makecumymy cyHkuii 2 = 8 — (z — 2)% — (y + 3)?

a. (2;-3)

6. (2;3)

B. (—2;3)

r (—2;-3)

3HaiiT Touky Makeumymy dyHkuii 2 = (2 + 1)% + (y — 1) — 4
a. npaBunbHOI BiANOBIAi HeEMae

6. (—1;1)

B. (—1;-1)

r (1;-1)

3HaiTn rpagieHT dyHkuii u = x2 + 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 = 5xz — 2yz + 7 B Touni My(—2;1; 2)



473.

474.

475.

476.

477.

478.

479.

480.

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 — y? B Touui My(—1;1; —2)

a. gradu = (—4;2; -2)
6. gradu = (4;2;2)

B. gradu = (—4;—2;—2)
r. gradu = (—4;—2;2)

3HaiTn rpapieHT dyHkuii u = z2y — 2222 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)

3HalTu rpagieHT dyHKuii U = 24/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)

3HaiiTu rpagienT dyHkuii u = y? — 4zz + x B Touui My(—1;3; —2)

a. gradu = (9;6;4)

6. gradu = (—9;6; —4)
B. gradu = (—9; —6; —4)
r. gradu = (9; —6;4)

3HaiTn rpapieHT dyHKUii u = zy? — 64/z B Touui My(—2;3;1)

a. gradu = (9; —12; —3)

6. gradu = (9;12; —3)

B. gradu = (—9; —12; —3)

r. gradu = (9;12;3)

3HaiTn rpapieHT dyHkuii u = x2 — 6y32 B Touui My(2; —1;1)
a. gradu = (4; —18;6)

6. gradu = (4;18;6)

. gradu = (4; —18; —6)

r. gradu = (—4; —18; —6)

3nain rpapieHT dyHkuii u = z3y?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)

3HaiT rpagieHT dyHKUiT U = \/gj:zzz2 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)

481. fka i3 3agaHnx yHKLiA € PO3B'A3KOM PIBHAHHA U = Uz, ?

a. u = sin(t — x)
6. u = x> + 6tz
B. u =t + a3

rr u=cosx +sint

482. Axa i3 3agaHux (PYHKUIN € PO3B'A3KOM PIBHSAHHSA Uy, + 9uyy =07

a. u=9z2 —y?

6. u = sin(z + 3y)
B. u = 3z +¢°
ru=9cosz+siny

483. Ckinbku po3B'sa3kiB Mae 3agada HenmaHa ans piBHaHHSA Jlannaca?

a. XopHoro abo 6e3niv
©. oguH abo 6e3niy

B. XOAHoro abo oauH
r. oauH

484. Ckinbkv po3B'a3kiB Mae 3ajava HevimaHa ona piBHsHHA [yaccoHa?

a. XopaHoro abo 6e3niv
©. oguH abo 6e3niy

B. »XogHoro abo oguH
I. OAVH

485. Ckinbkn po3B'a3kiB Mae 3agadva Lipixne ona piBHaHHA Jlannaca?

a. oauH
©. oguH abo 6e3niy

B. 6e3niy

Ir. »XopgHoro abo 6e3niy

486. Ckinbkn po3B'a3kiB mae 3agada [ipixne ang pisHsaHHA MyaccoHa?

a. oauH

©. oguH abo 6e3niy

B. 6e3niy

I. »XopgHoro abo 6e3niy

487. Ckinbku po3B's3kiB Mae TPETS KparoBa 3agada Ans piBHsaHHA Jlannaca?

a. oguvH
©. oauH abo 6e3niy

B. 6eaniy

I. »xogHoro abo 6e3niy

488. CkinbKun po3B'aA3kiB Mae TpeTH KparnoBa 3adada Ans piBHsAHHA MyaccoHa?

a. oauvH

©. oguH abo 6e3niy

B. 6e3niy

I. »oaHoro abo 6e3niy

489. Axun bisnyHMIA 3MICT Mae nNepLua Kpamosa yMoBa ANS PiBHAHHA CTPYHU?



a. KiHeUb 3akpinneHo

0. KiHelUb BiNbHWIA

B. KiHeLb BiACyTHil

I. KiHeub NPY>KHbO 3aKpinneHo

490. Axun bisnyHMIA 3MICT Mae apyra kpamoBa ymMoBa A1 PiBHAHHA CTPYHU?

a. KiHeub BinbHUN

6. KiHeub 3aKpinneHo

B. KiHeLb BiACYTHin

I. KiHeUb NPY>XHbO 3aKpinneHo

491. Axun isnyHMIA 3MICT Mae TPETHA KpanoBa yMOBa ANs PiBHAHHA CTPYHW?

a. KiHelb NPY>XHbO 3aKpinneHo
6. KiHeub 3aKpinneHo

B. KiHeLb BiACYTHin

I. KiHeub BiNbHUNA

492. fka i3 3agaHnX YHKUIN € PO3B'A3KOM PIBHAHHA Uy = 44Uy, ?
a. u= (2t —z)°
6. u = sin(t — 5z)
B. u =1t +4z2 — 2t
. u=cosc — 2sint

493. Aka i3 3agaHUX PYHKLIN € PO3B'A3KOM PIBHSAHHSA Uy = Uy, ?

a. u= (3t —=x)*

6. u = cos(t — 9z)

B. u = t? + 4z% — 2zt
L u=cosz — 3sint

494. fAka i3 3agaHnX (OYHKLUIN € PO3B'A3KOM PIBHAHHA Uy = Uy, 7

a.u=(t+z)°

6. u = sin(t + 2z)

B. u=t*4 2% — 2tz
. 4 =cosc —sint

495. fka 3 HaBefeHMX 3a4ay He € KOPEKTHO?

a. 3apadva Kowi ans piBHAHHA Jlannaca

6. 3apayva Kowli ons piBHSHHA CTPyHU

B. 3agada Kowi gns piBHSAHHA TeNnonpoBigHOCTI
r. 3apgada [ipixne ons piBHsaHHA [NyaccoHa

496. fka 3 HAcCTyMHMX 3aday He € KOPEKTHO?

a. 3apgadva Kowi gns piBHsHHA [MyaccoHa

6. 3apaya Kowi gnsi piBHSHHA CTpyHU

B. 3agadva Kowli gns piBHAHHA TENNONPOBiIAHOCTI
r. 3agada HenmaHa gns piBHAHHA Jlannaca

497. fAka 3 HWKYeHaBedeHNX 3a4a4 He € KOPEKTHO?

a. novaTtkoBa 3agada anis PiBHAHHS €MninTUYHOro TUMy
6. MiwaHa 3agada a5 PiBHAHHSA CTPYHU



498.

499.

500.

501.

502.

503.

504.

505.

506.

B. 3agada Kowi ans XBUIbOBOro PiBHAHHS
I. TPeTda KparnoBa 3agaya Ans piBHAHHA Jlannaca

Onsa sknx yHKUIA cnpaBaXyeTbCA Teopema Npo cepefHe 3HaYeHHs No Kyni?

a. Onsi rapMOoHiYHKX

6. Onsa HeckiHYeHHO andepeHLinoBaHMX
B. ANS KBagpaTUyHUX

I. AN eproguyHmnx

Ona sknx yHKUIA cnpaBoXyeTbCsl TeOpeMa Npo CepefHe 3HaYeHHs no ccepi?

. A4Na rapMoHiYHNX

. Ans andepeHuUinoBaHnx
. Ang Ky6ivyHuX

ANt eproanyHuX

w0

Akoro hopmyroro NnogaeTbesa po3B'a3ok 3agaqvi Kowi ans piBHAHHA CTPYHU?

a. gopmynoto [anambepa
6. dopmynoto Kouui

B. hopmyroto [NyaccoHa

r. doopmynoto Benepitpaca

Akoto hopmyrnoto NogaeTbCa po3B'A30K 3agadi Kowi ang piBHAHHA TeNnonpoBigHOCTI?

a. dopmynoto lNyaccoHa

6. dopmynoto Kouui

B. dhopmynoto OJanambepa
r. doopmynoto Beneputpaca

Akoto chopmyrnot NnogaeTbCa po3B'aA30K 3agadi [ipixne ansa piBHAHHSA Jlannaca B kyni ?

a. dopmynoto NyaccoHa

6. dopmynoto Kouui

B. dhopmyrnoto Janambepa
r. doopmynoto Beneputpaca

Ona akux gyHKUiA cnpaBaXyeTbca neplua opmyna piHa?

. Ana OBidi HenepepBHO AMdEpPEHLINOBHMX
. Ans andepeHuUinoBaHnx
. 4N HenepeBHUX

Ons O0BiNbHNX

Om O o

Onsa akux yHKUiA cnpaBaxyeTbea apyra popmyna piHa?

a. ang Agivi HenepepBHO AMdEPEHLIMOBHUX
6. ansa andepeHuinoBaHmx

B. ANsi HENepeBHMUX

r. ANg OOBINbHUX

[lna po3B'si3aHHA AKOi 3a4adi BUKOPUCTOBYETLCHA METOL NapHOro NPOAOBKEHHA?

a. Opyroi kparoBoi 3afadi AN PiIBHAHHA CTPYHU 3 YMOBOHO BiflbHOIO KiHLIS

6. nepLloi KpanoBoi 3agadi AN PIBHAHHSA CTPYHM 3 YMOBOIO 3aKpinsieHoro KiHus

B. TPETbOI KpanoBoi 3afadi AN PIBHAHHA CTPYHM 3 OOHOPIAHOK KPanoBOK YMOBO
r. 3agavi Kowi ang piBHSAHHA CTPyHU

[na po3B'sA3aHHA AKOI 3aadi BUKOPUCTOBYETLCA METOL, HENAPHOrO NPOSOBXEHHS?



a. nepLoi Kpanosoi 3a4adi Ang PiBHAHHA CTPYHM 3 YMOBOK 3aKpinfeHoro KiHus

6. Opyroi KparoBoi 3agadi ANS PiIBHAHHSA CTPYHU 3 YMOBOI BiflbHOIO KiHLS

B. TPETbOI KPANOBOI 3a4avi ANA PIBHSAHHSA CTPYHM 3 OOHOPIAHOK KPanoBOK YMOBOO
r. 3agavi Kowi anga piBHAHHSA CTPyHU

507. Ckinbku € pisHux 3agad LWtypma-Jliysing, aki BianosigatoTb MillaHMM 3aavyamM Ans PiBHAHHSA
CTpyH®?

"o
- W ©
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508. MeTog BigOKpEMMNEHHSA 3MIHHUX PO3B'A3aHHSA KpamoBMX 3aday AN PiBHSAHb CTPYHU,
TennonposigHocTi i JlTannaca Ha3nBaeTbCA

a. metogom dyp'e

6. MeToagoM NapHOro NPOAOBXKEHHS
B. METOLOM HEMapHOro NPOAOBXEHHS
r. metogom [oamens

509. KonuBaHHS CTPYHW OMUCYETLCS PIBHAHHAM

a. rinepboniyHoro Tuny
6. eninTudHoro Tuny
B. napaborniyHoro Tuny
I. eproavM4Horo Tumny

510. KonuBaHHS MemMOBpaHn onNnCyeTbCA PIBHAHHAM

a. rinepboniyHoro Tuny
6. eninTnyHoro Tuny
B. napaborniyHoro Tuny
I. eproavM4Horo Tumny

511. Tpouec Tennonepeagadi ONUCYeTbLCA PiBHAHHSAM

a. napaboniyHoro Tuny
6. eninTu4HOro TMny
B. rinep6onivyHoro Tuny
I. eproguyHoro Tmny

512. Tpouec andysii onUCcyeTbCa PiBHAHHAM

a. napaboniyHoro Tuny
6. eninTnyHoro Tuny
B. rinep6onivyHoro Tuny
I. eprogu4yHoro Tmny

513. OO6'eMHMIA NoTeHUian 3a40BONbHAE PIBHSHHIO

a. [lyaccoHa

6. TennonpoBigHOCTI
B. KOIMBaHHS

r. fenbMmronbua

514. lpasiTauiiHMi NoTeHLUian oNnUCYETbCA PIBHAHHAM

a. eninTu4Horo Tmny
6. napaboniyHoro Tuny



B. rinep6onivyHoro Tuny
r. eprogn4yHoOro Tuny

515. EnekTpoctaTtmyHMmn noteHuian onnucyeTbCa PiBHAHHAM

a. eninTuyHoro Tmny
6. mapaboniyHoro Tuny
B. rinep6oniyHoro Tuny
I. eprognMyHoro Tmny

516. 3apgauva [ipixne €

a. MepLloto KparoBo 3aaveto
6. Opyrow KparoBOK 3agaqvelo
B. TPETbLOI KPaAOBOI 3a4a4eto
I. MOYaTKOBO 3aJa4elo

517. 3apava HelimaHa €

a. Opyrowo KpamoBok 3afaqveto
0. MepLLOoo KpanoBoo 3agaqeto
B. TPETbLOI KPaOBO 3a4a4et0
I. NOYaTKOBOK 3aJayelo

518. flka i3 3agaHUX YHKLIN € PO3B'A3KOM PIBHAHHA U; = 4, ?

a. u =z + 24tx
6. u = sin(t — x)
B. u = 2t3 + 323
ru=3J3cosc + 2sint

519. fka i3 3agaHnX YHKUi € PO3B'S3KOM PIBHSHHS Uy = YUy, ?

a. u = 3 + bdtx

6. u = sin(t — 3z)
B. u =t + 923

rr u=cosc+ 9sint

520. fka i3 3afaHVX PyHKUIN € PO3B'A3KOM PIBHAHHS Uyy + Uyy = 07

a. u=cosx +siny
6. u::cQ—y2
B. u = sin(z +y)

ru=z%+y>
521. Aka i3 3agaHux yHKLI € pO3B'A3KOM PIBHAHHA Uy, 4uyy =07

a. u=4z% —3?

6. u =sin(z + y)
B. u =z +19°

. 4= cosT -+ siny

522. Ckinbky novaTkoBMX yMOB MICTUTb 3agada Kolli nst oqHOPIAHOrO PiBHAHHA TENMONPOBIAHOCTI?

L e R
®W oo -



523.

524.

525.

526.

527.

CKinbKn no4aTkoBmx YMOB MiCTUTb 3agadva Kowi ang HeoaHOPIOHOMO PIBHSAHHSA KOMMBAHHSA CTPYHM?

"o
- O N

CKinbKn no4aTkoBmnx YMOB MICTUTb 3agadva Kowi ang HeogHOpPIgHOro PiBHSHHA TEMMONPOBIAHOCTI?

Twoae
®W oo -

CKinbkn no4aTKoBUX YMOB MICTUTb 3agadva Kolui Ans HeoaHOPIAHOIO PiBHSAHHA KONUBAHHS CTPYHU?

" w o
- O N

3
Ckinbku po3s’askiB Mae 3agada LUtypma-fliyBinng B miwaHin 3agadi Ansa piBHAHHS CTPYHU

a. 6esniy

©. oguH abo 6e3niy

B. oauH abo xogHoro
r. ©6e3niy abo xoagHoro

CKinbKkn po3B’si3kiB MOXe MaTtu Kpanosa 3agadva Ltypma-Jliysinnga B miwaHin 3agadi ons piBHAHHS

CTPYHU Npn PiKCOBAHOMY 3HaYeHHi napameTpa

528.

a. 6eaniy abo »xogHoro
©. oguH abo 6e3niy

B. OAuH abo XoaHoro
r. 6e3niy

CKinbku po3B’aA3kiB MOXe MaTuh KparoBa 3agada LUtypma-Jliysinng B miwaHin 3agadi onsa piBHAHHA

CTPYHM Npwn chikcoBaHOMY AOAATHOMY 3HAYeHHi napamertpa ?

529.

a. KoOHOoro
©. oaunH abo 6e3niv

B. OAMH abo xogHoro
r. 6e3niy abo xogHoro

CKinbKkn po3B’s3kiB MoXxxe MaTtu Kpanosa 3agadva Ltypma-Jliyeinng B miwaHin sagadi ons piBHAHHS

CTPYHM Npu PiKCOBAHOMY HEBIZ' €EMHOMY 3HA4YeHHi Nnapamertpa ?

530.

a. 6e3niy abo xogHoro
0. opaHoro

B. oauH abo 6e3niy

Ir. oAuH abo xogHoro

CKinbKkn po3B’si3kiB MOXxe MaTtu Kpanosa 3agadva Ltypma-Jliysinnga B miwaHin 3agadi ons piBHAHHS

CTPYHU Npu chikcoBaHOMY HeJOAaTHOMY 3HaYeHHi napameTpa ?

a. 6esaniy abo »xogHoro
©. oguH abo »oAHOoro
B. )XOAHOro

r. oguH abo 6e3niy



531. Ckinbkn po3B’askiB Mae 3agada Ltypma-Jliyeinna B miwaHin 3agadi onsa piBHAHHS
TEennonpoBigHOCTI

a. 6esniy

©. oguH abo 6e3niy

B. oauH abo xogHoro
r. 6e3niy abo xogHoro

532. Ckinbku po3B’a3KiB MOXe MaTu KparoBa 3agada LUTypma-Jliysinns B MilaHin 3agadi Anga piBHAHHSA
TennonpoBigHOCTI Npy PiKCoBaHOMY 3HaYeHHI NapameTpa

a. 6eaniy abo »xogHoro
©. oguH abo 6e3niy

B. oAuH abo XoaHoro
r. 6e3niy

533. Ckinbku po3B’a3kiB MOXe MaTu kparoBa 3agadva LUtypma-Jliysinng B MillaHin 3agadi ons piBHAHHS
TennonpoBigHOCTI Npy hikcoBaHOMY AOAATHOMY 3HAYeHHi napamertpa ?

a. XOOHOoro
©. oaunH abo 6e3niv

B. OAMH abo xogHoro
r. 6e3niy abo xogHoro

534. Ckinbkn po3B’aA3KiB MOXe MaTu KparoBa 3agada LUTypma-JliyBinns B MiliaHin 3agadi ang piBHAHHSA
TeNnnonpoBigHOCTI Npy PiKCOBAHOMY HEBIZ' €EMHOMY 3HAYeHHI NnapameTtpa ?

a. 6esniy abo xogHoro
0. opaHoro

B. oauH abo 6e3niy

Ir. oAuH abo xogHoro

535. Ckinbkn po3B’a3kiB MOXe MaTu KparoBa 3agada LUTypma-Jliysinns B MilaHin 3agadi Ang piBHAHHSA
TennonposigHOCTI Npy dikcoBaHOMY Heo4aTHOMY 3HaYeHHi napameTpa ?

a. 6esaniy abo »xogHoro
©. oguH abo »OoAHOro
B. XOAHOro

r. oguH abo 6e3niy

536. [ns akoi milwaHoi 3agadi Ans HaniBoOOMeXeHO T CTPYHU PO3B’A30K MOXE MaTu BUMSAA u(t, :c) =
t2 + 622 ?

a. 3 yMOBOM BinbHOro KiHus B Touui & = 0

6. 3 yMOBOI 3akpinneHoro kiHus B Touui = 0

B. 3 YMOBOIO MPY)XHO 3aKpinneHoro kiHusA B Touui € = 0
r. 3agadvi HemmaHa

537. [ns akoi milwaHoi 3agadi Ans HaniBobMeXeHOi CTPYHM PO3B’A30K MOXE MaTu BUIMSAA u(t, a:) =
?

a. 3 YMOBOM 3aKpinneHoro kiHusa B Touui ¢ = 0

6. 3 yMOBO BinbHOro KiHus B Touui ¢ = 0

B. 3 YMOBO NPYXHO 3akpinneHoro kiHus B Touui ¢ = 0
r. 3agadi Hipixne

538. [ns akoi miwaHoi 3agadi 4na HaniBobMeXXeHOT CTPYHU pO3B’A30K MOXE MaTu BUNSAS, u(t, ac) =
z+17?



a. 3 YMOBOM MNpPYXHO 3aKpinneHoro kiHusa B Touui z = 0
6. 3 yMOBOIO BinbHOrO KiHus B Touui = 0

B. 3 YMOBOI0 3aKpinneHoro KiHuga B Touui x = 0

r. 3agadvi Hipixne

539. [ns akoi milwaHoi 3agadi 4ns HEOQHOPIAHOIO PIBHAHHS CTPYHW PO3B’SAI30K MOXE MaTu BUMMS
u(t,z) =t — x3?

a. 3 YMOBOM BiNlbHOrO KiHUsA B Touli & = 0

6. 3 yMOBOI 3aKpinneHoro kiHus B Touui = 0

B. 3 YMOBOIO MPY)XHO 3aKpinneHoro kiHusA B Touui ¢ = 0
r. 3agadi Hemmana

540. [Ons akoi milwaHoi 3agadi 4ns HEOOQHOPIAHOIO PIBHAHHS CTPYHM PO3B’SI30K MOXE MaTu BUMMSA
u(t,z) =z + 222

a. 3 YMOBOI 3aKpinneHoro kiHusa B Todui x = 0

6. 3 yMOBOIO BiNnbHOro KiHUsA B Touui € = 0

B. 3 YMOBOIO NPYXHO 3akpinneHoro kiHus B Touui ¢ = 0
r. 3agavi Qipixne

541. [ns akoi MilaHoi 3agadi 4ns HEOOHOPIAHOIO PIBHAHHSI CTPYHM PO3B’SI30K MOXE MaTu BUMMSA
u(t,x) = 3z — 27

a. 3 YMOBOM NPYXXHO 3aKpinneHoro KiHus B Todui £ = 0
6. 3 YMOBO BinbHOro KiHUA B Touli x = 0

B. 3 YMOBOIO 3aKpInneHoro kiHus B Todui € = 0

r. 3agavi Qipixne

542. [ns sKoi milwaHoi 3agadi 4ns HeOOQHOPIAHOIO PiBHAHHS TEMMOMNPOBIOHOCTI PO3B’SI30K MOXeE MaTu
sunag u(t, z) = t — 232

a. 3 YMOBO Tennoi3onbBaHoro KiHus B Todui € = 0

6. 3 yMOBOIO cTanoi Temnepatypu B KiHueBiv Touui £ = 0

B. 3 YMOBO TEM00OMiHy 3a 3akoHOM ®yp’e B kiHUeBIn Touli € = 0
r. 3agadvi HemmaHa

543. [Ons akoi milaHoi 3agadi 4ns HeogHOPIAHOIO PiBHAHHS TEMNNONPOBIAHOCTI PO3B’A30K MOXe MaTu
surnan u(t, ) = x — x2?

. 3 YMOBOIO CTasoi TemnepaTypu B KiHuein Touui ¢ = 0

. 3 YMOBO TennoobmiHy 3a 3akoHom dyp’e B KiHUEBIN Touli £ = 0

a
6. 3 yMOBO Tennoi3onsBaHoro KiHus B Todui & = 0
B
r. 3agadvi HemmaHa

544. [nsa akoi miwaHoi 3agadi Ans HEOAHOPIAHOMO PiBHAHHS TENMOMNPOBIAHOCTI PO3B’A30K MOXE MaTu
surnsg u(t, ¢) = 3z — 4?

a. 3 YMOBO TennoobmiHy 3a 3akoHoM Pyp’e B KiHUEBIN Touli ¢ = 0
6. 3 yMOBOI cTanoi Temneparypu B KiHuesin Todui £ = 0

B. 3 YMOBOIO TEMNS0i30MbBaHOM KiHUsA B Touui ¢ = 0
r. 3agadvi HenmaHa

545. [Ins akoi milwaHoi 3agadi 4ns HEOOHOPIAHOIO PiBHAHHS CTPYHM PO3B’SI30K MOXE MaTu BUMMSA
u(t,x) = 2t — x32



a. 3 OJHOPIOHO OPYrok Kparosok yMoBoto B Touli ¢ = 0
6. 3 OAHOPIOHOK NEepLLOoD KparoBok yMoBot B Touli ¢ = 0
B. 3 OOHOPIAHOI TPETLO KpaoBok yMoBot B Touli ¢ = 0
r. 3agadvi HemmaHa

546. [Ons akoi milwaHoi 3agadi 4ns HEOOQHOPIAHOIO PIBHAHHS CTPYHW PO3B’SAI30K MOXE MaTu BUMMS
u(t,z) =zt + 2

a. 3 ofHOPIOHO ApYro KparioBot yMoBoto B Touli € = 0
6. 3 OAHOPIOHOK NEepLLOoD KpanoBok yMoBot B Touli ¢ = 0
B. 3 OOHOPIAHOK TPETLO KPaloBok yMoOBO B Touli & = 0
r. 3apadi Hipixne

547. [ns akoi milwaHoi 3agadi 4ns HEOOHOPIAHOIO PIBHAHHS CTPYHM PO3B’SI30K MOXE MaTu BUMMS
u(t,x) = bz + 1?

a. 3 oHOPIOHO TPETLOI KparioBo YMoBOK B Touli £ = 0
6. 3 o4HOPIOHO NepLLOoto KpaloBok ymoBot B Touli ¢ = 0
B. 3 OOHOPIAHOK APYroto KpaioBoto ymMoBoto B Todui £ = 0
r. 3agadi Hipixne

548. [ns akoi milwaHoi 3agadi 4na HeOOQHOPILHOIO PiBHAHHS TEMMOMNPOBIOHOCTI PO3B’SI30K MOXE MaTu
surnag u(t, z) = t — 232

a. 3 oHOPIOHO ApYro KparoBot yMoBoto B Touui ¢ = 0
6. 3 ogHOpIOHOK NEepLLIO KpanoBok yMoBot B Touui ¢ = 0
B. 3 OOHOPIQHOI TPETLOI KParoBo yMOBO B Touli & = 0
r. 3agadvi HemmaHa

549. [ns akoi milwaHoi 3agadi 4ns HeOOQHOPIAHOIO PiBHAHHS TEMNOMNPOBIOHOCTI PO3B’SI30K MOXeE MaTu
surnag u(t, z) = x2 — 2t?

a. 3 oHOPIOQHO OPYro Kparosok yMoBoto B Touui ¢ = 0
6. 3 OAHOPIOHOK NEepLLOoD KpaloBok yMoBoto B Touui ¢ = 0
B. 3 OAHOPIAHOI TPETHLO KpaoBok yMoBoto B Touli £ = 0
r. 3agadvi Hipixne

550. [Ons akoi milwaHoi 3agadi 4ns HeogHOPIAHOIO PiBHAHHS TEMNNONPOBIAHOCTI PO3B’A30K MOXe MaTu
surnsg u(t, ¢) = 3z — 27?

a. 3 0QHOPIAHO TPETLOK KParioBo yMoBo B Touui ¢ = 0
6. 3 OAHOPIOHOK NEepLLOoD KpanoBok yMoBot B Touui ¢ = 0
B. 3 OOHOPIAHOW APYroto KpaioBoto ymMoBoto B Todui £ = 0
r. 3agavi Hipixne

551. [nsa piBHAHHA 3 YaCcTUHHUMK noxiaHummn 10w, + 6u$y T Uyy = 0 piBHAHHS XapaKTEPUCTUK MaE
BUMMAA

a. 10(dy)? — 6dzdy + (dz)> =0
6. 10(dy)? + 6dzdy + (dz)* = 0
8. 10(dz)? — 6dzdy + (dy)? =0
r. 10(dz)? — 6dzdy + (dy)? = 0

552. [nsa piBHAHHSA 3 YaCTUHHUMUW NOXIOHUMM DU, + 3umy + Uy = 0 piBHSIHHA XapaKTEPUCTUK Ma€e
BUMS4



a. 5(dy)? — 3dzdy + (dz)? =0
6. 5(dy)? + 3dzdy + (dz)?> =0
B. 5(dz)? — 3dzdy + (dy)? =0
r. 5(dz)? — 3dzdy + (dy)? = 0

553. [ins PiBHAHHS 3 YAaCTUHHUMM NOXIAHUMN 2Uy, + 3Ugy + Su,, = 0 PiBHAHHSA XapakTepucTuk Mae
BUMMAL

a. 2(dy)? — 3dzdy + 5(dz)> =0
6. 2(dy)? + 3dzdy + 5(dz)? = 0
B. 2(dz)? — 3dzdy + 5(dy)* =0
r. 2(dz)? — 3dzdy + 5(dy)? =0

554. [Ansi piBHAHHS 3 YACTUHHUMU NOXIOAHUMU TUsy + YUyy + Uyy = 0 piBHSIHHA XapaKTEPUCTUK Ma€e
BUMAS

a. z(dy)? — ydzdy + (dz)?> = 0
6. z(dy)? + ydzdy + (dz)?> =0
8. z(dz)? — ydzdy + (dy)?> = 0
r. z(dz)? — ydzdy + (dy)? =0

555. [0ns piBHAHHA 3 YACTUHHUMUW MNOXIOHUMM Uy, + 2uxy + 3uyy = () piBHAHHS XapakTepUCTUK Mae
BUMAS

a. (dy)? — 2dzdy + 3(dz)? =0
6. (dy)? + 2dzdy + 3(dz)? =0
B. (dz)? — 2dzdy + 3(dy)? =0
r. (dz)? — 2dzdy + 3(dy)? = 0

556. lMpuknag Agamapa CBig4YnTb, LLIO HEKOPEKTHO €

a. 3apgadva Kowi gns piBHAHHA Jlannaca

6. 3agadva Kowi onsa piBHAHHS TenNnonpoBigHOCTI
B. 3agava Kowi ons piBHAHHSA KOMMBAHHA CTPYHU
I. KpanoBa 3afaya Ans piBHAHHA [MyaccoHa

557. 3apava Kowi gns piBHsHHA Jlannaca He € kopekTHoto. [Mpo ue cBigunTb

a. npuknag Agamapa
6. npuHuun Oioamens
B. byHKuia [piHa

r. iHTerpan NyaccoHa

558. B3apaua Kowi gns piBHsHHA [NyaccoHa He € kopekTHoto. IMpo ue ceigumTh

a. npuknag Agamapa
6. npuHuun Oioamens
B. dbyHKuia [piHa

r. iHTerpan NyaccoHa

559. KnacunyHuin po3B’a30K PIBHAHHS KONMBAHHSA CTPYHU

a. nuue ABivi HenepepBHO ANepeHLinoBaHUI
6. nuwe HenepepBHO AndepeHLiioBaHUI

B. NuLle HenepepBHUN

r. nuwe BUMIpHUIA

560. Knacn4yHuin po3B’a30K PiBHAHHA TENONPOBIAHOCTI



561.

562.

563.

564.

565.

566.

567.

568.

a. nuue OBivi HenepepBHO AndepeHUiInoBaHNN
6. nuwe HenepepBHO AudepeHLUinoBaHUn

B. nuvLle HenepepBHUN
I. nuwe BUMIpHWUIA

KnacuyHumn po3B’a3ok piBHsHHA Jlannaca

a. nuuwe ABivi HenepepBHO ANepeHLinoBaHUI
6. nuwe HenepepBHO AucepeHLinoBaHU

B. NnuLLe HenepepBHUI
r. nuwe BUMIpHUIA

Aka i3 3a4aHnX YHKLi € PO3B'S3KOM PIBHSHHS Uy = 2U 4, ?

= sin(t — )
=23 + 12tz

— t3 + ,’L‘3

= cos(z) + sin(t)

" ® oo

fAka i3 3apaHNX yHKLA € PO3B'AKOM PIBHAHHA Uy, + 16w, = 07

a. u=16z? — ¢?

6. u = sin(31lx + y)
B. u = 3z3 + 32¢°
rru=16cosz + siny

Ckinbkn po3B'askiB Mae 3agada HelimaHa ons piBHAHHS [lyaccoHa Ha NAOLWMHI?

a. XopHoro abo 6e3niv
©. oguH abo 6e3niy

B. KOAHOro abo oauH
r. oauH

Ckinbkn posB'askiB Mae 3agada [ipixne anga piBHsHHA Jlannaca Ha nnowmHI?

a. oauH
©. oguH abo 6e3niy

B. 6e3niy

I. »xogHoro abo 6e3niy

Ckinbku po3s'askiB Mae 3agada [ipixne ang piBHAHHA [MyaccoHa Ha NNOLWWMHI?

a. oauH
©. oguH abo 6e3niy

B. 6e3niy

I. »XogHoro abo 6e3niy

Ckinbkn po3B'sI3KiB Mae TPETS KparoBa 3adadva Ans piBHAHHA Jlannaca Ha nioLwmHI?

a. oauH

©. oauH abo 6e3niy

B. 6e3niy

I. »XopgHoro abo 6e3niy

CKinbKkn po3B'aA3KiB Mae TpeTs Kpanosa 3agada Ans piBHAHHA [MyaccoHa Ha NAOLMHI?

a. ogvH
©. oauH abo 6e3niy



569.

570.

571.

572.

573.

574.

575.

576.

577.

B. 6eaniy
I. XXogHoro

Axknii Pisn4HMI 3MICT Mae nepLua KparoBa yMoOBa A1 HEOQHOPIAHOMO PIBHAHHSA CTPYHU?

a. KiHeub 3aKpinneHo

0. KiHelUb BiNbHUI

B. KiHeLb NOPOXHIN

I. KiHeub NPY>KHbO 3aKpinneHo

Aknii PisnYHMI 3MICT Mae apyra KparoBa yMoBa A1 HEOOHOPIOHOIO PiBHSAAHHA CTPYHMW?

a. KiHeub BiNbHUN

6. KiHeub 3aKpinneHo

B. KiHeLb BiACYTHin

I. KiHeUb NPY>XHbO 3aKpinmneHo

AkniA PI3NYHMI 3MICT Mae TPEeTs KparioBa YMOBa AN HEOAHOPIAHOIO PIBHSAHHA CTPYHU?

a. KiHelb NPY>XHbO 3aKpirmeHo
0. KiHeub 3akpinneHo

B. KiHeUb BiACYTHiIn

I. KiHeub BiNbHUNA

Fka i3 3a4aHnX YHKLi € PO3B'S3KOM PIBHAHHS Uy = 81Uy, ?
a. u=(9t—x)°

6. u = sin(t — 5z)

B. u =1t + 4z — 4t

. 4 =cosc — sint

Aka i3 3a4aHnX (YHKLi € PO3B'S3KOM PIBHSHHS Uy = 25Uy, ?
a. u= (5t —z)!

6. u = cos(t — 9z)

B. u=t> + 4z3 — 2zt

rnu=—cosx— 3sint

#Aka i3 3agaHnX OyHKUIA € PO3B'A3KOM PIBHAHHSA Uy = Uy, ?

a. u=(t+x)

6. u = sin(t + 12z)
B. u =t 4+ 23— 2tz
. u=cosx —sint

Akoto hopmyno NogaeTbCa po3B'A30K 3agadi Kowi onsa piBHAHHA CTPYHM HA NIOLMHI?

a. dopmynoto fJanambepa
6. dopmynoto Kouui

B. chopmyroto [NyaccoHa

r. doopmynoto Beneplutpaca

Akoto hopmynot NogaeTbCs po3B'A30k 3agadi Kowi anga piBHsAHHA TENNONPOBIAHOCTI HAa NIOLWMHI?

a. popmynoto lNyaccoHa

6. dopmynoto Kowui

B. dpopmynoto OJanambepa
r. doopmynoto Benepitpaca

Akoro hopmyrnoro NnofaeTbesa po3B'aA30k 3agadi Hdipixne ans piBHAHHA Jlannaca B kpy3i ?



a. dopmynoto NyaccoHa

6. dopmynoto Kouui

B. chopmyrnoto [anambepa
r. doopmynoto Beneplutpaca

578. KonuBaHHs CTPYHW B NPOCTOPI OMUCYETLCS PIBHAHHAM

a. rinepbonivyHoro Tnny
6. eninTn4HOro TNy

B. napaboniyHoro Tuny
r. Tuny ABC

579. KonuBaHHsA membpaHu B MPOCTOPi OMMUCYETHCS PIBHAHHAM

a. rinepboniyHoro Tuny
6. eninTu4HOro TMny

B. napaboniyHoro Tuny
r. Tuny ABC

580. lMpouec Tennonepeaadi Ha NSIOLWUHI ONUCYETLCS PIBHAHHAM

a. napaboniyHoro Tuny
6. eninTu4Horo Tuny

B. rinep6oniyHoro Tuny
r. Tuny ABC

581. lNpouec andyaii Ha NAOLMHI ONUCYETLCS PIBHAHHAM

a. napaboniyHoro Tuny
6. eninTnyHoro Tuny
B. rinepbonivyHoro Tuny
I. eproavM4Horo Tumny

582. O6'eMHMIN NnoTeHUian Ha NNOLWWHI 3a40BOSIbHSE PIBHSHHIO

a. lNyaccoHa

6. TennonpoBiaHOCTI
B. KOMMBaHHS

r. fenbmronbua

583. [pasiTauiiHuMin noTeHUian Ha NNOLWWHI ONUCYETLCA PIBHAHHAM

a. eninTU4Horo Tuny
6. mapaboniyHoro Tuny
B. rinep6onivyHoro Tuny
I. eproavMyHoro Tuny

584. EnekTpocTaTmyHMn NoTeHuUian Ha NNOLMHI ONUCYETLCA PIBHAHHAM

a. eninTuyHoro Tmny
6. napabonidyHoro Tmuny
B. rinep6onivyHoro Tuny
I. eprognyHoro Tuny

585. 3apava [ipixne Ha nnowmHi €

a. MepLloto KparoBo 3aaveto
0. Apyroto KprNoBoto 3agadyeto

B. TPETbLOI KPaOBOIO 3a4a4eto
I. MOYaTKOBOI 3aJa4elo



586. flka i3 3agaHMX YHKLi € PO3B'A3KOM PIBHSAHHS Uy = 11wy, ?

a. u= x> + 66tz
6. u = sin(2t — z)
B. u = 2t3 + 323
ru=3J3cosz + 2sint

587. fka i3 3agaHnX (OYHKLi € PO3B'S3KOM PIBHSAHHS Uy = 13Uy, ?

a. u =z + T8tz

6. u = sin(t — 4z)

B. u =t3 + 1923
rru=cosz + 19sint

588. fka i3 3anaHMXx DYHKLI € PO3B'ASKOM PIBHAHHS Uy, + 2y, = 07

a. u = cos2zx + siny
6. u=2x> — >

B. u = sin(x + y)

r. u:x3—|—y3

589. HAka i3 3agaHnX OYHKUIN € PO3B'A3KOM PIBHAHHSA Uy, —+ 3uyy =07

a. u = 62 — 2y?
6. u = sin(2z + y)
B. u =%+ 2y°
. 4 =COosST +siny

590. Ckinbku No4aTkoBMX YMOB MiCTUTb 3afadva KoLli Ans o4HOPIAHOro piBHAHHSA TennonpoBiAHOCTI Ha
NAOLLNHI?
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591. Ckinbkn novaTkoBMX YMOB MICTUTb 3agada Kolli 4ns HeoQHOPIAHOMO PiIBHAHHA KONMBAHHA CTPYHU
Ha NMOLLNHI?
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592. Ckinbku No4YaTkoBMX YMOB MiCTUTb 3adada Kowi ons HeogHOPIAHOMO PiBHAHHSA TENMOMNPOBIAHOCTI
Ha NNOLWMHI?
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593. Ckinbku No4aTKoBMX YMOB MICTUTb 3aaada Kowi Ana HeO4HOPIAHOMO PiIBHAHHSA KONMUBAHHA CTPYHU
Ha NNOLWMHI?

a. 2
6. 0



B. 1
r.3

594. [ns akoi milwaHoi 3agadi Ansa HaniBobMeXeHO T CTPYHU PO3B’A30K MOXe MaTu BUrNSA u(t, :c) =
t2 4 422 2

a. 3 YMOBOM BinbHOro KiHus B Touui & = 0

6. 3 yMOBOIO 3aKpinneHoro kiHusA B Todui ¢ = 0

B. 3 YMOBOIO MPY)XHO 3aKpinneHoro kiHusA B Touui € = 0
r. 3agadvi HemmaHa

595. [Ing akoi miwaHoi 3agadi 4N HaniBobMexXeHOI CTPYHU PO3B’sI30K MOXe MaTh BUIMSA u(t, w) =
3z ?

a. 3 YMOBOM 3aKpinneHoro kiHusa B Todui € = 0

6. 3 yMOBO BinbHOro KiHus B Touui ¢ = 0

B. 3 YMOBOIO MPY)XHO 3aKpinneHoro kiHusA B Touui ¢ = 0
r. 3apadi Hipixne

596. [ns akoi milwaHoi 3agadi 4na HaniBobMeXeHOT CTPYHU PO3B’A30K MOXE MaTu BUINAS, u(t, x) =
r+57?

a. 3 YMOBO NPYXXHO 3aKpinneHoro kiHus B Todui £ = 0
6. 3 YMOBOIO BiNnbHOro KiHUsA B Touui ¢ = 0

B. 3 YMOBOIO 3aKpInneHoro kiHus B Todui € = 0

r. 3agavi Qipixne

597. [ns akoi milwaHoi 3agadi Ans HeOQHOPIAHOIO PiBHSAHHA CTPYHM PO3B’SI30K MOXEe MaTu BUMMSA
u(t,z) =t — 2zt

a. 3 YMOBOM BiNnbHOro KiHus B Touui & = 0

6. 3 yMOBOIO 3aKpinneHoro kiHusA B Todui ¢ = 0

B. 3 YMOBOI MPY)XHO 3aKpinneHoro kiHusA B Touui € = 0
r. 3agadvi HemmaHa

598. [ns akoi mMilwaHol 3agadi 4ns HEOQHOPIAHOIO PIBHAHHS CTPYHWU PO3B’AA30K MOXE MaTu BUMMS
u(t,z) = 2z + 3z

a. 3 yMOBOM 3aKpinneHoro KiHus B Toui ¢ = 0

6. 3 yMOBOI BinbHOrO KiHus B Touui = 0

B. 3 YMOBOIO MPY)XHO 3aKpinneHoro kiHusA B Touui € = 0
r. 3agadvi Hipixne

599. 3amMuKkaHHAM MHOXMHW BCiX paLioHanbHUX YMcen €:

a. MOPOXHSA MHOXMWHA
0. CKiHYEeHHa MHOXMHa
B. 3MiYyeHHa MHOXMHa

I. He3niYeHHa MHOXMHAa

600. BubepiTe NnpaBunbHe TBEPAXKEHHSA MPO KAHTOPOBY MHOXWHY:

a. BCi TOYKM KAHTOPOBOI MHOXWHN — i3051bOBaHi

6. KaHTOpoBa MHOXWMHa — BigKpUTa

B. KaHTOpPOBa MHOXWHA — HesmiYyeHHa

r. niHinHa mipa Jlebera KaHTOPOBOT MHOXWHW AOPIBHIOE 1

601. Cepep, HaBeOdeHUX HX4Ye NIOCKUX MHOXWH HE € elieMeHTapHO MHOXNHOIO!



a. Kpyr
6. kBagpar
B. Bigpi3ok
I. ToJKa

602. BnbepiTb HENpaBuIibHE TBEPOXKEHHS:

akwo dyHkuis f(z) sumipHa, To f2(x) Takox BuMipHa
skwo dyHkuist () BumipHa, To f3(z) Takox BUMipHa
AKWO chyHKLis f2 (z) BumipHa, To f(x) Takox BuMipHa
akwo dyHkuis f3(z) sumipHa, To f(x) Takox BUMipHa

T ® oo

603. BubepiTb TBEpAXKEHHS, SIKE CNPaBAXYETbCA sK Ans iHTerpana Jlebera, Tak i anga iHTerpana PimaHa
no Biapisky [a, b]:

saKkwo cyHkuist | f(x)| iHTerposHa, To f(z) Takox iHTerposHa
AKLWO PyHKLUIA f(:z:) BMMipHa 11 obmexeHa, TO BOHa iHTerpoBHa
obmesxeHa pospusHa nuwe npy & € N dyHKUiA € iIHTEerpoBHO
obmexeHa HeBia'eMHa (PyHKLiA € iIHTErPOBHOIO

" ® oo

604. Akwo icHye Take € > 0, wo p(,, o) < € ans koxHoro n > N (&), To:

a. Xy — TodKa AoTuUKy nocnigosHocTi {x,, }

6. Xy — rpaHndHa Touka nocrigosHocTi {x, }

B. &g — rpanuus nocnigosHocTi {z, }

I. cepea HaBeOeHUX BapiaHTiB HEMae NpaBuIibHOI BigNoBIai

605. BubepiTb TON BapiaHT BigMNOBIgi, Y KOTPOMY BCi HAaBeAEHI Y HbOMY METPUYHI NPOCTOPU € NOBHUMU:

a. Ls[a,b], Csa, b, Cla, b
6. ll, L2 [CL, b], C’[a, b], R"™
B. l2, Cg [a, b], C[a, b], Rl
r. lz, Lz[a,b], Cl [(1,, b], R?
606. 3 HaBeOeHMX METPUYHUX NPOCTOPIB BUOEPITb NPOCTIP, AKUIN He € cenapabenbHUM:
. Cla,b]
. R"
l
m

nT WO

607. [Ons niHinHux npocTopis Iy, ¢g, ¢, M cnpaBOoXKyeTbCsA Taka NOCMiAOBHICTb BKIMOYEHb:

alyCcgCcCm
6. coClyCcCm
B.cg CcCly Cm
nrcCcCmcCly

608. 3 HaBegeHUx dyHKuioHanis f : C(a, b) — R! BMBepiTb HeNiHIMHUIA PyHKUioHan:

a. f(zx) = ftz:zz(t) dt



609. 3 HasegeHux onepartopis A : C(a,b) — C(a, b) BubepiTb HeniHiHMI onepartop:

a. Az(t) = z(t)

6. Az(t) =t + z(t)
B. Az(t) = tz(t)

r Az(t) = 2z(t)

610. Bigo6paxenHa A : X — X HasumaeTbcs CTUCKAKOUMM BifoBPaKeHHAM, SKLLO:

a. p(Az, Ay) < ap(z,y) anaecix z,y € X

6. p(Azx, Ay) < ap(x,y) ana scix pishux z,y € X

B. p(Az, Ay) < p(z,y) pnascixz,y € X

I. cepen HaBedeHUX BapiaHTiB HEMaeE NpaBubHOI BigNoBigi

611. Cepep HaBegeHMX Nap MHOXWH BUOEPITb Napy, B AKil NOTYXXHOCTi MHOXWH PiBHI:

a. KaHTOpoBa MHOXWHA i MHOXMHA OiINCHUX Yncen

6. KaHTOpOBa MHOXWHA | MHOXWHA paLjioHaNbHUX Yncen

B. MHOXWHa LINCHUX | MHOXMHA pauioHanbHUX Ymucen

I. MHOXWHA pauioHanbHUX i MHOXWHA ippauioHanbHUX Yncen

612. Hexan xy — BHYTPILLHSA TOYKa MHOXMHWU. BubepitTb HenpaBunbHe TBepOXKEHHSA NPO Hel:

a. Ty — ToYKa AOTUKY AaHOI MHOXWUHU

6. Ty — i3onboBaHa ToOYKa AaHOT MHOXWHU
B. Iy — rPaHWyHa Touka AaHOI MHOXWUHU

I. Ty — HanNexvTb A0 AaHOI MHOXWHU

613. Axuwo MHoxuHn A, n = 1,2, ..., BiakpuTi, TO cepen HaCTYNHNUX TBEPIKEHb HENPABUMBbHUM €
TBEPIKEHHS:

o0
a. |J A, — sigkpura MHOXMHa
n=1

6. U A, — BinkpuTa MHOXMHA

n=1
o0

B. ﬂ A, — BigkpuTa MHOXMHa
n=1
k

r. [ A, — Bigkputa MHOXVHa
n=1
614. dynkuii f(x) Ta g() obMexeHi i BUMipHi 3a Neberom Ha sigpisky [—1; 1]. Togi Ha uboMy Biapiaky
yniuis f(z) — g(z):

a. iHTerpoBHa 3a Jleberom

0. HenepepBHa i BUMipHa 3a Jleberom
B. iHTerposHa 3a PimaHom

I. HenapHa i BumipHa 3a Jleberom

615. SIKwWo NocnigoBHICTb BUMIPHUX dyHKLin fr, () Ha Bigpisky |a; b] 36iraeTbes y cepenHbomy 4o
dyHkuii f (), To BoHa 36iraeTbest go f(x):

a. Mawmxe CKpisb
6. piBHOMipHO
B. 3a Mipoto

I. MPMHANMHI B OQHIM TOuL

616. MHoxwuHa M MeTpU4HOro NPOCTOpYy HA3UBAETLCA KOMMAKTHO, SKLLIO CKIHYEHHE NiAnoKpUTTS L€l
MHOXWHU MOXXHa BUAINWUTM 3 AOBINBHOIO 1i MOKPUTTS:



a. obMEXEeHNMN MHOXMHaMMU
6. 3aMKHEHUMMW MHOXMHaMWN
B. BVIMipHI/IMVI MHOXWHaMKN
r. BiﬂKpl/ITI/IMI/I MHOXWHaMWN

617. Hopma niHinHOro HenepepBHOro oyHKLUioHana He BU3Ha4aeTbCs POPMYIOL0:

a. ||f]| = sup %—H”
220

6. ||f]| = ”sugl\f(wﬂ

B. [|f|| = |Sl|1£>1|f(w)|

||l = HSU|p1\f(w)!

618. 3 HacTynHWX BapiaHTiB Bignosiaen BUGEpPiTb TOW, Y KOTPOMY BCi 3 HABEAEHUX Y HBOMY METPUYHUX
NPOCTOPIB € MOBHUMMU:

a. Ly[a,b], Csa, b, Cla, b
6. Cyla,b], C1[a,b], R"

B. l2, 03 [a, b], C[a, b]

r. I, Ly[a, b], Cla, b]

619. KoxHa y3aranbHeHa (pyHKLUis €:

a. perynsipHoto
0. CUHryngapHow
B. AnepeHUinoBHO
I. HeobMexXeHo

620. Pisricts ||z + y||> + ||z — y||> = 2(||||* + ||y||*) cnpaseanvBa ans koxHoi napn enemenTis
OOBINbHOrO:

a. [iNCHOro MiHIMHOrO HOPMOBAHOIO NPOCTOPY

6. KOMMMEKCHOro MiHiNHOro HOPMOBAHOIO MPOCTOPY
B. AiNCHOro NiHIMHOro eBKNiZOBOro NPOCTOpY

I. KOMMMEKCHOrO MiHIMHOIo eBKMiJ0BOr0 NPOCTOPY

621. 3 naseneHux dyHkuionanis f : C(a,b) — R! sBubepits niniHMiA pyHKuioHan:
b

@) = [+ () de
6. f(z) = fbt2a:(t) dt

B. f(z) = f(a) + £(b)

r f(z)=a+b
622. 3 HasegeHux onepatopis A : C(a,b) — C(a, b) BubepiTb niHiltHmi oneparop:

a. Az(t) =1+ z(t)
6. Az(t) =t + z(t)
B. Az(t) =t — 1
r Az(t) = z(t)

a

623. Mipa Jlebera KaHTOPOBO|I MHOXWUHWN OOPIBHIOE:

a. 0.
0. 1.



B. KOHTUHYyyMmy.
r. [iNepKOHTUHYYMY.

624. MOTYXHiCTb KAHTOPOBOI MHOXWHWN OPIBHIOE:

a. 0.

6. 1.

B. KoOHTUHYymy.

r. [iNepKOHTUHYYyMY.

625. Axkwo f2 (m) € BMMipHOI0 3a Jleberom cyHkuieto, To He 060B’A3KOBO BUMipHOLO 3a JleGerom Gyne
PYHKLUS:

626. MocnigosHicTb doyHkwin f, () 36iraeTbest B cepenHbomy Ao dyHkuii f () Ha MHOXUHI CKIHYEHHOT
Mipu. Togi Ha Uil MHOXMHI BOHa 36iraeTbcs 4O f(:r:) i

a. PiBHOMipHoO.

6. 3a mipoto.

B. Maiixe ckpi3b.

r. MNpuHanMHi B ogHiv TouLi.

627. KoxHa npocta obmexeHa dyHKLUIs:

a. HabyBae ckiH4eHHe 4MCro 3Ha4YeHb.
6. IHTerpoBHa 3a JleGerom.

B. HabyBa€ HeCkiHYeHHe YMCnOo 3Ha4eHb.
r. IHTerpoBHa 3a PimaHoMm.

628. MeTpuKy y METPUYHOMY NPOCTOPI £p BM3Ha4aloTb nuLe Ans:

a.p=1
6. p<1
B.p>1
rp>1

629. MeTpnyHMI NpOCTip Ha3nBaTb cenapabenbHNM, SKWO Y HbOMY ICHY€E X04 OaHa:

a. Ckpisb WinbHa MHOXWHA.

6. CkiH4YeHHa CKpi3b LiflbHa MHOXWHA.
B. HeckiHueHHa cKpisb LUiflbHa MHOXWHA.
r. 3nivyeHHa cKpi3b LUifIbHa MHOXWHA.

630. na HenepepBHOT (OYHKLT, BABHA4YEHOI Ha KOMNAaKTHIN MHOXMWHI, HENPaBUITbHUM € TBEPAPKEHHS:

a. BoHa piBHOMiIpHO HenepepBHa Ha Uit MHOXMHI.

0. BoHa obmexeHa Ha Ljii MHOXWHI.

B. BOoHa MOHOTOHHA Ha Ljin MHOXMHI.

r. BoHa HabyBae Ha Uil MHOXMHI CBOro HANMEHLLOTO 3HAYEHHS.

631. [incHun NiHinHWMA NPOCTIip € YTBOPIOKOTL:

a. Bci obmexeHi nocnigoBHOCTI.
©. Bci 36ixHi nocnigoBHOCT.



632.

633.

634.

635.

636.

637.

638.

639.

B. Bci MOHOTOHHI nocnigoBHOCTI.
r. Bci nocnigoBHOCTI 3 0AHAKOBUX €NTEMEHTIB.

Akwo [ f(z)du = 0, 1o:
[a,b]
b

a. [ f(z)dz = 0.

6. f(x) = 0 na sigpisky [a, b].
B. f(x) = 0 maitxe ckpisb Ha Bigpisky |a, b].
r. YKoiHe 3 TPLOX iHLLNX TBEPIKEHb HE € NPaBUMbHUM.

Hopwmy y npoctopi fp MOXHa 3a4aTu 3 JOMOMOrO CKanspHoOro AobyTKy nuwe ans:

a.p=1
-1
6. p=3
B.p=2
I. Y »KOgHOMY 3 TPbOX iHLWIMX BapiaHTiB HEMaeE NpaBWIbHOI BiAMNOBIAI.

HepiBHicTb Kowwi-ByHSAKOBCLKOro B AiMCHOMY €BKNiZOBOMY NPOCTOPi Mae BUMMSA:

a. |(z,y)| > ||| - |lyl|-
6. [I(z, y)I < [ - [y].

8. [(z,y)| = |z - [y].

r (2, )| < ]| - [lyl]-

KoxHa OpTOroHarsibHa cuctema HeHyJlbOBUX erneMeHTIiB eBKIigoBOro NpocCTOpYy €:

a. JliHinHO He3anexHolo.
0. HeckiHyeHHolO.

B. lNoBHot0.

r. 3amKHyTOl0.

HenpaBunbHUM € Take TBEPIXXEHHS NPO 94P0 HEHYNBLOBOIO MNiHIMHOro dhyHKUioHana:

a. BOHO He NopoxHeE.

6. BoHo cniBnagae 3 obnacTio BU3Ha4YeHHs1 doyHKLioHana.
B. BoHo mictuTth enemeHT 0.

r. BoHO yTBOPIOE NiHiIMHWIA NiANPOCTIp.

Cripsi>keHuiA NPOCTip A0 NiHiiHOro npocTopy L yTBOPOE MHOXKMHA BCIX BU3HAYEHMX HA HbOMY:

a. HenepepBHMX NiHiHWX onepaTopi..

6. HenepepBHUX dyHKLIN.

B. HenepepBHMX NiHINHNX dyHKLiOHanIB.

r. NiHiHnx komBiHauin enemeHTiB npocTopy L.

OnepaTop Ha3MBalTb KOMMAaKTHMUM, SIKLLO BiH KOXHY o6me>|<eHy MHOXWHY nNepeBoanTb B:

a. ObmexeHy.

6. lMepenkomnakTHYy.
B. KomnakTHy.

r. BumipHy.

2z, x €
IuTerpan Ne6era no siapisky [0, 2] ans dyHkuii f(z) = 5 ; QJ% 0 [OPIBHIOE:
r,T < ,

oo
© &



B. 12.
r. He icHye .

640. HaimeHwwa siactab mix Toukamm ¢ = (1,2,3,0,0,...,0,...) Tay =
(2,3,1,0,0,...,0,...) ynpocropi:

a. l3.
6. .
B. [g.
r. m.

641. HamnGinblwa siacraHb mix Toukamm ¢ = (1,2,3,0,0,...,0,...)Tay =
(2,3,1,0,0,...,0,...) ynpocropi:

a. l3.

6. Is.

B. ll'
r. m.

642. P03B'A3KOM iHTErpanbHoro pisHsHHS y(z) = fol zt’y(t)dt + x? € pyHkuis:
a. y(z) = =2
6. y(z) = at’.
B. y(z) = 151: + x?
ry(e) = jo + 2%,

643. Hopma dpyHkujonana f : C[0;2] — R! takoro, wo f(z fo (1 — t)x(t)dt, popisHioe:
a. 0.
6. 1.
B. 2.
n /2.
644. Hopma dyHkuioHana f : Ca[0;2] — R! takoro, wo f(z fo (1 — t)x(t)dt, popisHioe:
a.
0.
B.

645. Mnocka mipa Jlebera MHOXWHM TOYOK Ha MMOLLMHI, 0BMeEXeHOT NiHisMn y = 6x, y = 6332,
OOPIBHIOE:



n+1

647. MocniposHicTb dyHkuin f, (x) = ™' — z™ sigpisky [—1; 1] 36iraetbes fo dyHkuii f(x) = O:

a. Jluwe 3a mipoto.

6. Jlnwe maixe cKpisb.

B. 3a Mipoto i MamxKe CKpi3b.
r. Jlnwe y ABOX TOYKaXx.

648. MHOXWHO BnacHUX 3HadeHb onepatopa A : ly — Iy Takoro, wo Az = (z7 — 3o, 9 —
3x1, X3, Ty, ... ), € MHOXMHA:

a {1,4,-2}.
6. {1,4,2}.

5. {1,-4, -2},
r {1,—4,2}.

649. Axwo HenepepBHa yHKLiA f(zc) HabyBae pi3HUX 3HaKIB Ha KiHLAX Bigpiska [a, b], TO B cepeauHi
LbOro Bigpi3ka MiCTUTbLCS:

a. piBHO OOMH KOPiHb

6. He MeHLle OHOro KOpeHs
B. HYINb KOpEHIB

I. PiBHO ABa KOpPEHi

650. Axwo HenepepBHa yHKLiS f(m) HabyBae pi3HMX 3HaKIB Ha KiHUAX Bigpiska [a, b], i KpiM TOro
f'(x) ichye i 36epirae 3Hak Ha Bigpiaky [a, b], To B cepeamHi Uboro Biapika MiCTUTLCS:

a. piBHO OOMH KOpPiHb

6. He MeHLle OHOro KOpeHs
B. HYINb KOpEHIB

I. PiBHO ABa KOpEHi

651. [nga meTtoay xopA &,, MOXHa 3HaWTK 3a HacTyMnHoW opMynoto:

& Tn = a1~ 5
b_mn—l
N }”(b)ff(znfl)
8. T = Tpg — P2 (F(B) — f(201))
R Tp = Tp-1 — m%(b— ﬂﬁn—l)

652. [na meTody XopAd To BUOGMPAEMO TakMM YMHOM, 06 BUKOHYBANoChk HACTYMHE CMiBBiAHOLLIEHHS:

a. f(:l?o)f’(xo) <0
6. f(xo)f (zo) >0
B. f(w())f”(wo) <0
r. f(z0)f"(z0) > 0

653. [1na metony xopA4 ouiHKa NoxXubkun HabnmxeHoro po3e'sa3ky Mae BUrNA4;

a. |¢—an| < B |z, — 2|
6. £ —zn| < 5% \wn—wn 1]
B. £ —zn| < Mlmlml |Tn — Tp—1]

R L

654. [na metony HblOTOHa I, MOXHA 3HANTW 3a HACTYNHOK POPMYMOH:

a. Ty = Tp_1 — ﬁ%ﬁ(xml —a)
Ln—1

0. Tn = Tn1 = 7o,y



f§$n—12 (b
f®)—f(zn1)
655. [na metoay HbloToHa X BUGMPAEMO TakMM YMHOM, OB BUKOHYBaNOCh HACTyMNHe

CNiBBiQHOLLEHHS:

a. f(zo)f'(z9) <0
6. f(zo)f (zo) >0
B. f(2o)f"(z0) <0
r f(zo)f"(zo) >0

656. [1nsa metoay HbloTOHA OUiHKa NOXMOKM HabnmxeHoro po3B'a3ky Mae BUMMSIA:

L Tp=%=TLp-1— - mnfl)

a. [§ —z,| < 2 [z — 2y

6. [ — |_2m ( —z,1)°

B. € —z,| < MM |, — 2, 4]
F-\ﬁ Tn| < g2 !fE Tp1]

657. [lna meTtony iTepauin po3B'sa3yBaHHA anrebpaivyHnX piBHAHb OYHKLiO go(a:) MOXHa NpeacTaBuTu
Bupasom  — Af(z), e A popisHioe:

® o w
|

658. [Ons BigwykaHHs kopeHst piHsHHs f(x) = 0 meTogom iTepauin Ha Biapisky |a, b] B sikocTi
GepyTh:

a
b
atd

2

a
0.
B
r. [OBirbHe 3Ha4YeHHs 3 Bigpiska [a, b]

659. Metoa Ennepa po3sB'asyBaHHs 3agadi Kowi moxe 6yTn 3anncaHun y Burnsagi:

a. Ynt1 = Yn + %f(tmyn)

6. Ynt1 = Yn + hf(tm yn)

B. Ynt+1 = Yn T+ 2hf(tn7 yn)
L Yntl = Yn T+ f(tmyn)

660. MeToa nporHo3y-kopekLii po3e'sa3dyBaHHs 3aaadi Kowwi moxe OyTu 3anucaHuin y Burnsgi:

8 Yni1 = Yn + R (tn+ 50Ut ) Ynss = Un + 5 F (tns 9n)
6. Y1 = Yn + hf (Lo + 5 Uit ) Yt = Yn + BF (t0s )
B. Yni1 = Yn + hf (tn + g,yn+%>, Ynii = Yn + hf(tn, %)
L Yni1l = Yo + hS (tn,yn+%>, Ynid = Yn + 5 (tn Yn)

661. [na ouiHkn noxmbkn metogy PyHre-KyTTa BUKOPUCTOBYIOT:

a. noaBiNHUN NigpaxyHoK

6. npaBuno 30M0TOi cepeanHu
B. cbopmynu Ennepa

. MeToq Tpaneuin



662. 3aranbHa dpopmyna Tpanewin YMCenbHOro iHTErpyBaHHA Mae BUMAL;
n
o h (% iy yi)
i=1
n—1
6. h (% S yi)

izon—l
B. h (_yg-;yn + E y¢>
i=1
n
rh) y
=0

663. 3anuwwkoBuUi YneH 3aranbHOi PopMynM Tpanewi YNCENbHOrO IHTerpyBaHHSA BU3HA4YaETbCA
PIBHICTIO:

664. 3aranbHa dopmyna CimncoHa mae BUMMSA:

(y0+22y22 1+4Zy2z + yon
=1

6. ’;<0+4Zy2z 1+2Zy2z+y2n)
B. <y0+42y2z 1+2Zy2z ‘|‘y2n)

(yo+22y22 1+4Ey2z+y2n)

665. 3anuwkoBuin YneH saranbHoi popmynm CiMncoHa BU3HAYaETbCA PiBHICTHO:

a. R= -l v ()
6. R=— K—Lb IV ()
o R— 00 (g
C R— ey (g

180

666. Cboplvlyna HbloToHa-KoTeca (npaBuno TpboX BOCbMMUX) BU3HAYAETLCSA (DOPMYIIOH):

3 (yo + 2y1 + 2y2 + u3)
? L (yo + 3y1 + 3y2 + y3)
gh (vo + 4y +4y2 +y3)
3 (yo + 8y + 8ys +y3)

667. 3anuwwkosuin YneH chopmynu HetoToHa-KoTeca (NpaBunno Tpbox BOCbMUX) BU3HAYa€ETHLCS PiBHICTIO:

a. R=— 3§tfy”(§)
6. R=— 8%yIV(£)
B. R=— 89:'4 Y(€)

r R= 180y (é)

668. Hexai B Toukax oy = a, L1, Ta, . .., L, = b, AKi Hanexarb Biapi3Ky [a, b] 3a/1aHO 3Ha4YeHHsA
dyHkuii f (). 3apava siawykaHHs 3HaueHHs dyHkuii f () B iHWMX Toukax Bigpiska [a, b] HasuBaeTbCs:

.—|cu_0\m



a. eKcTpanonsuieto

6. iHTerpyBaHHAM

B. iHTepnonsuieto

r. AndpepeHuitoBaHHAM

669. Hexan B Toukax ro = a, 1, L3, . . ., T, = b, AKi Hanexatb BigpiaKy [a, b] 3a[aHO 3Ha4eHHA
dyHkuii f (). 3apava siglwykaHHs 3HadeHHs dyHkuii f () B Toukax, siki nexatb 330BHi Bigpiska [a, b
Ha3NBaETLCS:

a. eKkcTpanonsuieto

6. iHTerpyBaHHsM

B. iHTepnonsuieto

r. AndepeHuitoBaHHAM

670. IHTepnonauinHum noniHom JlarpaHxa mae BUrmag;

& (zi—zo)(zi—21)...(zi—zi1)(@i—xiy1)...(zi—2n)
a. ;} (z—zo)(z—21)...(T— 1)

n

6. Zyz

1=0 o1
=1

r. .E:Oyi (an:—xo)(mfml)...(a:fa:i,l)(a:fa:,-ﬂ)...(mf;cn)

*wo)(ali*wl )...(Jli*ﬂli,l )(CI)Z *$i+1)...($i *an)

671. IHTepnonAuinHUA noniHoMm HeloTOHa (IHTepnonBaHHA BNepesn) Mae BUrnaa;

a. f(zo) + (z — 1) f(z0,21) + (= — z1)(z — 22) f (%0, T1, @2) + -+ + T — 1) (T —

m2) ce (iB - xn)f(x(),mla ce ,mn)
6. f(zo) + (z — z0) f(z0,%1) + (= — 20)(z — 1) f (%0, T1, 2) + -+ + (T — 20) (T —
z1)...(x —xp_1)f(zo, 21, .-, 2y)

B. f(z0) + (z +z0) f(20,21) + (2 + T0) (T + 21) f (T, Z1,Z2) + -+ + (T + To) (T +
z1)...(x+xy 1) f(T, @1,y Ty)

r f(zo) + (2 + 1) f(z0, 21) + (2 + 1) (% + 22) f (%0, T1, T2) + - + (T + 1) (2 +
zs) ... (x4 z,) f(zg, 21, ..., 2y,)

672. IHTeprnonauiiHui noniHOM HbtoToHa (iHTEpNOMBaHHA Ha3ag) Mae BUMMSA:

a. f(mn) + (lL‘ — xnfl)f(xn)xnfl) + (33 - $n,1)(33 - $n,2)f($n,$n,1,33n,2) + o+

(33 - ZBn_l)(:L' - .’En_2) s (.’L‘ - zO)f(znaxn—la s a:EO)
6. f(il?n) + (CB - xn)f(a%umnfl) + (ZL’ - iBn)(l’ - xnfl)f($n,$n,1,xn72) + .-+ (m —
wn)(x - wn—l) cee (aj - xl)f(mna Lp—1y+-- 7370)

B. f(zn) + (:1} + xn—l)f(xrnxn—l) + (:1) + zn—l)(x + mn—Z)f(znaxn—laxn—2) + e+
(x+x, 1)@+ 2y 9)...(x+zo)f(Tp,Tp_1,.--,20)

r. f(xn) + (LU + xn)f(xmwn—l) + (:IZ + ZEn)(J? + xn—l)f(xmxn—la xn—2) +oeee (:U +
z) @+ T, 1)...(x+ @) f(xy, Ty 1,...,20)

673. IHTepnonsuinHuin NnoniHoM HeloToHa Ans piBHOBIAAANEHNX By3niB (iHTEpNonoBaHHA Brnepes) vwae
BUNAA;

a. yo + tAyo + t(t2_!1) A2y0 4+ e+ WATLZJO

6. yo — tAyo — %A%ﬂ) — e — wAnyo

Cyo + (E—1)Ayo + ﬁﬂ%ﬂlA@O 4o g E1(E2). . (tom) N

n!

Yo +tAy0 + K%ZA%JO 44 M%M)Anyo

o]

b



674. |HTepnonsuinHuin NnoniHoM HbloToHa Ans piBHOBIAAANEHUX By3niB (iHTepnontoBaHHA Hasaa) Mae
BUNAA;

Yn + tAynfl + ﬂt;_'llAZyniz I MATL

a.
t(t+1) i_u_l
6. Un +tAyn71 i tt;!-l A2 T et t41 t+n—1 An
tt+1) J_M_l
B. Yo +tAy1 + tt;!-l A2y2 cee t41 t+n—1 An
t{t+1 t+1)...(¢ 1
r. Yn _tAyn—l - (2! )A2yn—2 -ttt (+ ) ng - )Any(]
675. Hexaw B TouKax £gp = a, L1, L9, - . ., Ly, = b, aki Hanexartb Biapi3Ky [a, b] 3aaHO 3Ha4YeHHsA
dyHkuii f(zg), f(x1), f(22), - .., f(x,). Toai pospineHoto piaHMLEIO NEPLIOTO NOPSIAKY HA3UBaKOTL
HaCTYMHE BiAHOLUEHHS:
a. f@iga)—f (=)
T —Tj—1
6 !331-%—1!—332-%—1
flxi)—i
B f(zi)—f(xi-1)
’ Tit1—T;
r fl@ig)—f(=
’ Tit1 —Z4

676. [nda 3anuvLIKOBOro YneHa iHTepnonsauinHoro MHorovneHa byae cnpaBenMBoO OLiHKaA:

Ro| < S [ (o)
Rl < b 0 (a)
o] < gl ona)

|Rn| < n+1| |wn+1(x)|
677. MeToam YncenbHOro po3B'aA3yBaHHS CUCTEM MiHINHMX anrebpaiyHmX piBHAHb AiNATLCA Ha ABa TUNK:

a. npsmi Ta Henpsami

6. NpsaAMi Ta 3BOPOTHI

B. MpsAMIi Ta iTepauinHi

I. iTepauinHi Ta CUMETPUYHI

678. lNMpsamun xig meTtony Mayca nonsarae y 3BeAeHHI MaTpuL,i BUXiQHOT cucteMn go:

a. TPUKYTHOI MaTpuui

6. piaroHanbHOI MaTpuui

B. TPaHCMOHOBAaHOI MaTpuLi
r. obepHeHoi MaTpuui

679. Bennunna A = |A
Ha3UBAETLCS:

a. noxuobkoto

6. abconTHOK NOXMOKOH

B. BiJHOCHOI MOXNOKOO

I. TPaHWYHOIO BiZHOCHOK MOXMOKOH

680. 3B's130K Mixk aBCONIOTHOK MOXMOKOHO | rPaHNYHOK abCOMOTHOK NOXMBKOK BU3HAYaETLCSA
HACTYMHMM CMiBBIgHOLLUEHHSIM:

a. A = Aa
6. A < Aa
B. A > Aa
rA<Aa

681. BigHoleHHSA abcontOTHOI MOXMOKKN Yncria 4o MOro TOYHOIo 3HAYEHHS Ha3NBaETLCS:



a. IPaHUYHOIO BiAHOCHOK MOXMOKO
6. rpaHM4HOO abCONOTHOK NOXMOKOH
B. BiJHOCHOI MOXNOKOO

I. ONTUMAanbHOK NMOXMOKO

682. BigHocHa noxubka OOpiBHIOE BiOHOLIEHHIO:

a. abcomntTHOI NOXMOKM A0 HABNMMXXEHOro 3Ha4YeHHSA BENMUYMHU

6. rpaHW4HOi abCONOTHOI NOXMOKM A0 HABNMXKEHOrO 3HAYEHHS BENUYMNHU
B. abCONITHOI NOXMBKM OO TOYHOrO 3HAYEHHS BENTUYUHMN

I. rpaHM4HOI abCoNTHOT MOXNOKM 40 TOYHOrO 3HAYEHHS BENTUYUHN

683. 3B'sI30K MiXX BIQHOCHOK NOXMOKOH) | rPaHNYHOIO BiAHOCHOK NMOXMOKOK BM3HAYAETLCS HACTYNMHUM
CMniBBigHOLUEHHAM:

a. 0 > da
6. § < da
B. 0 ~ da
L d <da

684. BkaxiTb KinbKiCTb 3Ha4awwmx undp ymcna 0,0643310:

4

m o

. 6
.5
8

—

685. Ake sumcena = 33,3 + 0,1 a6o b = 2,22 + 0, 1 3agaHo TouHiwwe:
)

a

6. a
B. yicna a i 0 oAHaKoOBOI TOYHOCTI
I. HEMOXINMUBO BU3HAYNUTHU

686. MeTtogom npocTux iTepadin po3B'a3yeTbCs PIBHAHHA L — cos(w) = 0. B akomy Burnagi cnig
NnpeacTaBuUTK PiBHAHHSA, WOO iTepadii 36iranmca?

a. ¢ = arccos(x)

6. * = cos(x)

B. £ = 2z — cos(x)

r ¢ = 2x — arccos(x)

687. 3HanTn abCconoTHY NOXMBKY PIBHOCTI % ~ 0,33:

a. 0,0033
6. 0,0029
B. 0,014
r. 0,00018
688. [iiicHuit KopiHb piBHsHHS T3 + 22 — 1 = 0 HanexuTb iHTepBany:
1
a. (2;5)
6. (%;2)
B. (3;1)

r(1;2)

689. [ificHUit KOpiHb piBHsIHHS T3 + 42 — 1 = 0 HanexuTb iHTepBany:



;2

)

O ol—olw

)
)
;3)
(1;2)

690. KinbkicTb kopeHiB pisHsiHHs cos(z) — 22 = 0 gopisHioe:

TN AN N

SIS
N

no oo
o o

691. MpaHnuyHa abcontoTHa Noxmbka HabnxkeHoro Ymicna a = 25, 146, y skoro Bei undpu BipHI y
BY3bKOMY CEHCI, piBHa:

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

r. 0,00005

692. KinbkicTb kopeHiB pisHsHHS 25 — 122 — 5 = 0 gopisHioe:

"o oo
PN o

693. [Jo meToAiB YnCernbHOro IHTErpyBaHHA HaNEeXNTb:

a. Metop NofoBUHHOIO noainy
6. meTog xopna

B. MeTopg Tpaneuin

r. metog layca

694. NaHo aBa Habnuxenux umcnaa = 2 + 0,1,b = 2,1 £+ 0, 05. Togi rpaHnyHa abcontotHa
noxubka pisHuLi Lumx Yncen byge piBHa

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

r. 0,03

695. MpaHnuyHa abcontoTHa noxmbka ynmcna a = 146, 25, y sikoro Bci undopy BipHi Y LUMPOKOMY CEHCI
piBHa

a. 0,0001
6. 0,01

B. 0,0005
r. 0,00005

696. KinbkicTb BipHMX y BYy3bKOMY CeHci Lmdpp HabnmxeHoro ymcna 214, 4 + 0, 5 pisHa

7w oo
IR

-1

697. 3apaHo aBa HabnxeHux uncnaa = 4 +£0,1,b = 2 £+ 0, 1. Toai rpaHnyHa abGcontoTHa Noxubka
A00ByTKY LMX ymcen piBHa



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

698. 3apnaHo aga HabnxeHux uncna a = 8 £0,02,b = 4 £ 0, 02. Togi rpaHnyHa abeoniotHa
noxubka gobyTKy LUMX Ymucen piBHa

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

699. 3apaHo aga HabnwxeHux uncna a = 2 £ 0,05,b = 2 £ 0, 05. Togi rpaHnyHa abeontoTHa
noxmubka pisHULi LUMx Yncen piBHa

a. 0,1

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

700. OpuH i3 kopeHiB piBHsHHS 237272 + 8 = 0 nokanisoBaHuit Ha iHTepBani [?6;-4], Toai Npw
YTOYHEHHI LIbOro KOPEHSi METOAOM XOPA 3a TOYKY X0 MoYaTKOBOro HaGMMKEHHS NOTPIGHO B3ATH. ..

a. g = —3
6. ¢g =3
B. 23‘0:—4
oy =4

701. OauH i3 KOPEHIB PiBHAHHSA 23712274 = 0 nokanisoBaHuii Ha iHTepBani [?4;-3], Toai npu
YTOYHEHHI LbOro KOpeHst MeToaoM HbloTOHa 3a TOUKY Xy NOYaTKOBOro HabnmXeHHs NOTPiBHO B3ATH

a. g = —3
6. ¢g = —4
B. xg =4
I'£130—3

o w
|

703. paHuyHa abcontoTHa noxmbka yHKLiT §y = \/E oBuMcnoeTbCA 3a QOPMYIOH:
Az

a.
AI
x
Az

5

T
Az
22

w

r.
704. paHn4yHa abcontoTHa noxmbka yHKLiT §y = sin(:z:) obuuncnioeTbes 3a hopMynoto:

a. |sin(z)|Az

6. |sin®(z)|Ax

B. | cos?(z)|Ax

r. | cos(z)|Ax



705. paHn4yHa abcontoTHa noxmbka dyHKLiT §y = cos(x) obuncnioeTbes 3a QoOpMYnoto:
a. | cos(z)|Ax
6. | cos?(z)|Az
B. |sin(z)|Az
r | sin®(z)|Az

706. MpaHu4Ha abcontoTHa noxubka dyHkuii y = In & obuncnioeTsea 3a dhopmyroto:

6. =%

X?I

i

B. =3
r lnzAzx

707. paHn4Ha BigHOCHa Noxmbka YHKLT §y = % obuncnitoeTbea 3a GoOpPMynoto:
oz

||
oz
&

3
r. d|z|

o

® o

708. paHu4Ha BigHOCHa Noxmbka MYHKLT §y = \/5 oBumncnoeTbes 3a POPMYIoH:
a.
6. &
B.
r' —

709. paHu4Ha BigHOCHa Noxmbka yHKLi §y = sin(x) o6umcnoeTbesa 3a GopmMynoto:

a. [tg(x)|ox
6. |ctg?(z)|dz
B. [tg?(z)|dz
r. |ctg(z)|dz
710. MpaHu4Ha BigHOCHa Noxmbka YHKLi §y = cos(x) obumcnoeTbesa 3a oOPMYynoto:
a. |ctg(z)|0x
6. |tg?(z)|dx
B. [tg(z)|dz

r. |ctg?(z)|dz

711. paHuyHa BigHOCHa noxmbka yHKUii ¥ = In & oBumncnioeTbesa 3a Popmynoto:

a
a

|z| lnz
oz
Inz
r Inzdz

B.

712. ItepauiiHnin npouec ans cucTemu NiHinHNX anredpaidHnx piBHAHb 30iraeTbecs, AKWO ANt HOPMU
MaTpuLi ¢ 3Be4eHOT CUCTEMN BUKOHYETLCHA YMOBA:

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

nlefl<1$



713.

714.

715.

716.

717.

718.

719.

720.

721.

MeTooom po3B'a3yBaHHS CUCTEM iHINHMX anrebpaiyHmx piBHSAHbL €:

a. metopg xopAa

6. metog PyHre-Kyttn
B. meTop [ayca

I. MeTon NPAMOKYTHUKIB

MeToaoM YyTOYHEHHSA pO3B'A3KiB HENIHINHUX PIBHAHD €:

a. metog PyHre-KyTttn
6. metog lNayca

B. METOA NPSIMOKYTHUKIB
I. METO4 Xopa

Hopma maTpuui - Le:

a. cyma enemeHTiB giaroHani maTpuui

6. MakcumanbHe i3 CyM MOAYNiB eNeMEeHTIB pAaKiB MaTpuL
B. [odaTHe 4Mcro

I. CyMa MOAyniB BCiX enemMeHTiB MaTpuLi

HeopHopigHa cuctema niHiHMx anredpaivyHnx piBHAHb Ma€e €OUHUI PO3B'SA30K, SIKLLIO:

a. JiaroHanbHi KoeqilieHTU cncteMun BigMiHHI Bif Hyns
6. KoedilieHTN cMcTeMN HEBIO'EMHI

B. BM3HA4YHUK MaTpuLi CUCTEMMU HE JOPIBHIOE HYNeBi

I. BifIbHi YNeHW cucTemMu goaaTHi

Cepen 0Box Habnvxennx uncen al = 2,12(£0,07) i a2 = 431, 1(40, 7) BuGepitb TouHiWe:

a. al

6. a2

B. yncna al i a2 obuncrneri 3 oAHaKoBOK TOYHICTIO
HEMOXXITMBO BU3HAYUTU, SIKE 3 YMCEN OBYMCIIEHO TOYHILLIE

—

Cepep Asox Habnwkerux uncen al = 34,58(+0,03) i a2 = 220, 1(£0, 3) subepitb TouHiLe:

a. al

6. a2

B. yncna al i a2 obuncneHi 3 o4HaKoBOK TOYHICTIO

I. HEMOXIIMBO BU3HAUYUTU, AKe 3 Yncen o64YMCreHo ToYHiLLe

3HanaiTb BigHOCHY noxmbky x + y, sikwo ¢ = 2,14(+0,04),y = 7,23(+0, 02):

a. 0,64%
6. 6%
B. 0,06%
r. 6,4%

3HangiTb BigHocHy noxubky x 7y, akwo x = 12,32(40,01),y = 8,24(40, 04):

a. 1,2%
6. 0,12%
B. 7,3%
r. 0,73%

3Hangite abcomoTHy noxubky Ty, akwo ¢ = 12,8,z = 0, 7:

a. 3,2;
0. 5,2;



722.

723.

724.

725.

726.

727.

728.

729.

730.

B. 0,52;
r. 0,32.

3HaiaiTb abconTHy noxubky xy, skwo ¢ = 8,47,z = 0, 4:

a. 0,02
6. 0,3
B. 0,5
r. 0,04

3haiiaiTb BigHocHY noxueky =4, skwo = = 12,04(=+0, 07):

a. 0,28%;
6. 2,3%;
B. 0,58%;
r. 0,15%.

3HanaiTb BigHOCHY Noxmbky v/, skwo ¢ = 42,97(+0,09) :

a. 0,042%
6. 0,021%
B. 0,21%
r. 0,42%

3HaiaiTb abconoTHy noxubky « + y, akwo x = 8,42, dx = 1:

a. 0,019
6. 0,2
B. 1,9
r. 0,01

3Haiaitb abeonoTHy noxubky x?y, akwo ¢ = 24,1, 6z = 1, 2:

a. 2,3
6. 0,38
B. 0,1
r. 0,023

3HangiTb BigHOCHY noxwbky xy, skwo x = 16,4(+0,5),y = 12,3(+£0,7):

a. 1,2%
6. 0,1%
B. 8,7%
r. 0,09%

3HanaiTb BigHOCHY noxmbky xy, skwo ¢ = 23, 75(40,02),y = 12, 34(40, 03):

a. 0,2%
6. 0,05%
B. 3%
r. 5%

BU3HAUNTK KiNbKICTb BIPHWX Y BY3bKOMY CEHCi umdp uncna a = 12,4582, akwo da = 0, 1:

nE oo
Al R RN

BU3HAUUTM KiNbKICTb BIPHMX Y LLIMPOKOMY CeHci umdp umcna a = 25, 8432, akwo da = 0, 7:



731.

732.

733.

734.

735.

736.

737.

738.

"o oo
o o

Tononorist Ha MHoXMHI X cknagaeTbes 3

a. NiaMHOXWUH MHOXUHU X
6. TOYOK MHOXUHU X

B. METPVK Ha MHOXMHI X
r. iHWa BignoBiab

Tononoris Ha MHOXUHI X € MEeTPM30BHOD

a. SKWO BOHA cKnagaeTbes 3 MeTpuk Ha X

6. akwo mHoxuHa X cknagaetbcs 3 METPUK

B. 3aBXau

I. AIKLLO BOHa CKMaJaeTbCs 3 MHOXMWH, BIAKPUTUX LLIOJO AesKOoT MeTpuku Ha X

Hexan U - gesika yHiBepcanbHa MHOXWHA i A C U, Topi cnpaseanuea piBHiCTb

a. ANA=U

6. AUA=U

8. A\A=U

rAUA=0

Aka 3 piBHOCTel BUupaxae 3akoH ae MopraHa?
a. AUB=ANB

6. AUB=AUB

B. AUB=ANB

r. iHWa BignoBiab

Cepen HaBedeHNX TOTOXHOCTEN 3HAWAITb TOTOXKHICTb, sika BUPaXKa€e 3aKOH MOMMUHAHHS:

a. AUB=ANB

6. AUB=BUA

B. AU(ANB)=A
rAU(BNC)=(AuB)N(ANCQC)

3aKoH ineMnoTeHTHOCTI Ansi onepadii 06'eqHaHHA MHOXWH BUPaXXaeTbCH PIBHICTIO

a. AUA=U
6. A\NA=10

B. AUD=A
rAUA=A

Hexan U - nesika yHisepcansHa MHoxuHa i A C U Topi cnpaseanvsa piBHiCTb

a ANA=10
6. AUU=A
B. A\A=U
rAUA =1

[ns ABOX MHOXWH NpUHUKMN BKINHOYEHHA-BUKIMKOYEHHA 6a3y€TbCﬂ Ha piBHOCTi

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



B. n —|AU B

r. iHWa BianoBidb

739. Nepeturom mHoxkuH A = {x € N | (x — 1)(z — 3)(z — 5) =0} ta B ={0,1,2,3} ¢
MHOXWHA

740. (k + 1)-i1 uneH 6ivoma (a + b)™ mae Burnsg
a. CkanFkpk
6. Ckambk
B. C’,(Lkﬂ)a"’kbk

r. iHWa BianoBidb

741. Yucno m-cnonyyeHb n-eneMeHTHOI MHOXWHN OOPiBHIOE

nl(n—m)!
© ml(n—m)!
!
o L
nm.
r. iHWa BignoBiab

742. TIOTY>XHICTb MHOXMHMW BCIX NiAMHOXWH 71-€NEeMEHTHOT MHOXMHW LOPIBHIOE:

a. 271
6. n!
B. 22"
r. 2"

743. O6'eaHanHsm A U BmHoxui A = {z € N | (z —1)(z — 3)(z —5) =0} 1a B =
{0,1,2,3} € MHOXMHa

0
{0,1,2,3,5}
{1,3}
{0,2,5}

744. [ns sapanux mHoxuH A = {1,2,3,4}, B = {3,4,5}, C = {2,4} Busnauumn (B \ A) U
(C\ A):

a {1,2,4)
6. {5}

B. {2,4}

r {1,2,3}

745. Bupas A N B U C pisHocunbHMi
a. (AuB)NC
6. ANBUC
. AUBNC
T. ZU(FU?)

a.
6.
B.
r.

746. Motyxnicts mHoxuhn {1, {2}, {1,2}} nopisHioe



no oo
o o

747. Ha mHoxuni M = {1, 2, 3} sapano 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
rl1l 1 0
0 1 1

748. HAki 3 BnactmBocTen (pednekCnBHiCTb, aHTMPEdNEKCUBHICTb, CUMETPUYHICTb, aHTUCUMETPUYHICTD,
TPaH3UTUBHICTb) NOPYLUYIOTBCS ANs BiaHoweHHs R, BuaHaderoro Ha mHoxmHi M = {1, 2, 3}, sikwo

R=1{(1,1),(1,2),(1,3),(2,2),(3,3)}.

a. aHTUpednNeKCUBHICTb, CUMETPUYHICTb

6. aHTMpedneKCMBHICTb, aHTUCUMETPUYHICTb
B. CUMETPUYHICTb, TPAH3UTUBHICTb

I. aHTUCUMETPUYHICTb, TPAH3UTUBHICTb

749. Aki 3 BigHoweHb R, S Ta P € BigHOLWEHHAMM eKkBiBaneHTHOCTi, 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. Ri S
r. S

750. OBumcniTh KinbKiCTb YCix kombiHauin 3 10 no 8:

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

751. OBUMCNITb KINbKICTb YCiX po3MmilleHb 3 5 no 3

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

752. Y posknagi 6iHoma (a + b)? koediuient npu a’b? gopisnioe

6. 36



B. 15
r. 34

753. CKinbku N'ATU3HAYHMX Yncen, siKi 3aKiHYyTbCs uudpoto 0, MoxHa yTBopuTHM 3 undp
{0,1,2,3,4}, sKkwo koxHy undpy BUKOPUCTOBYBATH nuwue 1 pas?

a. 5!
6. 4!
B. 5!-5
r. 5!-4!

754. CKinbkn € YOTUPU3HAYHUX Yncen, AKi QinaTbecs Ha 57?

a. 4!
6. 2000
B. 1800
r. 900

755. KinbKicTb BCiX NiAMHOXWH, AKi MICTATb OinblLUe 04HOro enemMeHTa, MHOXWHU, Lo cknagaeTtbes i3 10
€erneMeHTiB, OOPiBHIOE

a. 210

6. 210 — 1
B. 210 — 11
r 210 10

757. Kotpa i3 matpuub M; =

o~ oo
IS
I
_ o = O
cocoo
e
cocoo

€ MaTpULLEl0 CYMXXHOCTI opieHToBaHoro rpadpa G =

o O O o
_ oo
_ oo

0
0
o | M=
0

O = = O

o
Ecococomrooo

{{a,b,¢,d},{(a,b),(

a. M1
6. Mo
B. Mj3
r. My

S
~
—~
Hn

I

758. Kotpi 3 rpacis G1, G2, G'3, G4 € oitneposumu, sikwo: G1 = {V1, E1} =
{{a'a b,c,d, e, f}a {{a7 d}a {b7 d}a {ba 6}7 {Ca 6}, {C, f}}}’ Gz = {‘/2 ) E2} =
{{a7 b,c,d,e, f}7 {{a’ d}7 {b7 d}7 {cv 6}7 {c7 f}}}’ Gs = {V37 E3} =
{{a’ b,c,d,e, f}’ {{a’7 b}7 {a7 d}’ {b7 c}7 {C’ f}’ {6, d}7 {67 f}}}v G4 = {VZ;, E4} =
{H{a,b,¢c,d,e, f},{{a,b},{a,d}, {b,c},{b,e}{c, f},{e,d},{e, F}}}
a. G3,Gy
6. G1



B. Gg
r. G4

759. Kotpi 3 rpacis G1, G, G3, G4 € raminstroHoumu, sikwo: G = {Vi, By} =

{{a'7 b,c,d,e, f}’ {{a‘7 d}’ {b7 d}’ {ba 6}7 {Cv 6}, {C’ f}}}’ Gy = {V2 ) E2} =
{{a,b,c,d, e, f},{{a,d},{b,d},{c,e}, {c, f}}} G3 ={V3, B3} =

{{a’ b,c,d,e, -f}’ {{a'7 b}a {aa d}’ {b7 c}a {C’ f}’ {67 d}’ {67 -f}}}1 Gy = {Vzh E4} =
{{a7 b’ C? d? 67 f}’ {{a7 b}’ {a’ d}’ {b7 C}’ {b’ e}{c’ f}’ {e’ d}’ {e’ f}}}

a. G3,G4
6. Gy
B. G
r. G4

760. Kotpi 3 rpacis G1, G, G3, G4 € asoponsHumn, sikwo: Gy = {Vi, E 1} =

{{a’ b’ ¢, d7 €, f}a {{a7 d}’ {b’ d}7 {b’ e}? {C7 6}, {C, f}}}1 G2 = {‘/2 ) EQ} =

{{a’7 b’ ¢, d7 €, f}’ {{a'7 d}’ {b7 d}’ {C’ 6}7 {C, f}}}7 G3 = {V3, EB} -

{{a'v b7 ¢, d? €, f}a {{CL, b}a {aa d}7 {b? C}a {Ca f}7 {e? d}7 {e, f}}}’ G4 = {V;l? E4} =
{{a,b,¢c,dse, f},{{a,b},{a,d}, {b,c},{b,e}{c, f},{e,d},{e, f}}}

a. G
6. G1,G>
B. G2
r. G4

761. BkaxiTb, fika 3 (oopMyn € TaBTOMOri€0

a. (P—Q—P)—P
6. QA PA(P—Q)

B. Hema xogHoi

r. ObuaBi € TaBTONOriEID

762. BkaxiTb, siKa 3 HaCTyrNHUX hOpMyn € TaBTOMOri€0

a. Bci dpopmynn

6. P— (Q—P)

B. P— (PV Q)

r. (P—Q)V (Q—P)

763. KoTpa 3 HaBegeHux cyHKuUin 36epirae Hymnb

a (PVQ)« (PA(Q—Q)
6. P~ P
. (P—>P)—P

r. Hemae npaBunbHoi Bignosiai
764. Aka 3 HaBegeHUX OYHKLUiA € CaMOABOICTO

a. (0101)
6. (11001110)
B. T <Y
rezVvVyVz

765. Akuii 3 nogaHux BUpasiB 3anucaHni y Burnsgi noniHoma XerankiHa

aTdbydz
6. zy V yz



766.

767.

768.

769.

770.

771.

772.

773.

B. L4y
rle(yVz)

Bkaxite JAH®

a. ryz VvV Tyz
6. zzVayVyz
B. ZY V 2

e —y—=2

Bkaxite JKH®

a. (zVy)AN(ZTVY) A@TVy)
6. zyz V TYZ

B. xY V 2

ne—y—=z

Axkmn 3 Bupasis € noniHoMmom >KerarnkiHa copmynn & V y

a rydbrdy
6. Dy

B. 1®zy

L Ty — Yyx

Bkaxite 4AH® cdopmynun (0101)

a. zyVvVazozy

6. Ty

B. (xVy) A(TVY)
r. (1010)

Y mawwuHi TelopiHra komaHga L onga cTpidkvm o3Havae:

a. lNepemicTnTn CTpiyKy BNiBO
6. lMepemicTnTM CTPiuKy BNpaso
B. 3YNWHUTU MaLLNHY

r. 3aHecTu B KIiITUHKY CUMBOI

Y mawuHi TeropiHra koMaHga R ans cTpidkm o3Havae:

a. [NepemicTuTn CTpiyKy BNpaBo
6. lMepemicTnTh CTPiYKy BriBO
B. 3ynuHWUTWU MalunHy

r. 3aHecTu B KITiITUHKY CUMBOIT

B anroputmi MapkoBa acouiaTuBHUM O0YNCIIEHHAM HA3NBAETLCA:

a. CykynHicTb ycix cniB y gaHomMy andasiTi pa3om 3 ONYCTUMOK CUCTEMOLO MiACTaHOBOK
6. CykynHicTb ycix cniB y gaHomy andasiTi

B. CyKynHIiCTb yCiX 4ONYCTUMUX NiACTAaHOBOK

r. Konwn Bci cnoea B andyasiTi € CyMiPKHUMM

Cnocib koMno3uuii HopMarnbHUX anropuMTMiB Oyde Cynepnosunuieto, AKLO:

a. BuxigHa cnoBo nepLuoro anroputmy € BXigHUM AN Apyroro

6. IcHye anroputm C, Wo nepeTBoOptoe Byab-sKe CroBo p, WO MICTUTLCS B NEPETUHI obnacTten
BU3Ha4YeHHs anroputmis A i B

B. Anroputm D 6yae cynepnosuuieto Tpbox anroputmisa ABC, npudomy obnactb BusHadveHHa D €
nepeTnHoM obnacren Bu3HavyeHHs anropmutmia AB i C, a anga 6yab-aKoro criosa p 3 Lboro



nepetuHy D (p) = A (p), C(p) =e, D (p) =B (p), akwo C (p) = e, oe e - NOPOXHi psgokK

r. lcHye anroputm C, Wo € cynepno3audieto anropmutMmi A i [] Takoto, o anga Oyab-9Koro BXigHoro
cnosa p C (p) oTpnmyeTbCA B pe3ynbraTti NoCcNigoBHOMo 6aratopasoBoro 3aCTOoCyBaHHS anroputMy
A 0O TuX nip, NOKM He BUIAE COBO, L0 NEPETBOPHETLCSA anroputmom B

774. Cnocib koMno3uuii HopManbHMUX anropuTMIB Byae po3rany>XeHHAM, SKLLO:

a. Anroputm D Byge cynepnosuuieto Tpbox anroputmis ABC, npuyomy obnactb Bu3HadeHHs1 D €
nepeTnHoM obnacren Bu3HavyeHHs anropmutmia AB i C, a anga Oyab-aKoro crioBa p 3 LUboro
nepetuHy D (p) = A (p), C(p) =e, D (p) =B (p), akwo C (p) = e, e e - NOPOXHil psagokK

6. IcHye anroputm C, nepeTBoptoounii Oyab-ske CNoBo p, MICTUTLCS B MEPETUHI obnacTen
BU3Ha4YeHHs anroputmis A i B

B. BuxigHa cnoBo nepLuoro anroputmy € BXigHUM A58 Apyroro

r. lcHye anroputm C, Wo € cynepnosudieto anroputMmi A i [] Takoto, Wo ans 6yab-saKoro BXigHOro
cnoBa p C (p) oTpumyeTbCsa B pe3ynbraTti nocnigoBHOro 6aratopasoBoro 3aCTOCYyBaHHSI anropuTMy
A [o Tux nip, NOKM He BMIAE CNOBO, LLIO NepeTBOPETLCS anroputMom B

775. BunepepxeHa popma ans opmynm Norikv Nnpeankaris MoXe MiCTUTU TiNbKM HACTYMHI NOriYHi
onepauii:

a. 3anepeyveHHs!, KOH'HOHKL0 | N3’ OHKL0

6. 3anepedveHHs i KOH'IOHKLUIO, cTpinka [lipca

B. 3anepeyeHHs, KOH'IOHKLit0, N3’ OHKL0, iMnikauito

r. 3anepeyeHHsi, KOH'OHKLiI0, AN3’IOHKLIL, iMNiKkauito | BUKNoYHe "abo" (CymyBaHHSA 3a Mogyrem
2)

776. [o onepauin Hag mawmHamm TopiHra BXOASTb:

a. Komnosuuis, iTepauia Ta posranyXeHHs

6. Komnosuuisi, umkn Ta posranyXeHHs, 3anepeveHHs

B. [lepectaHoBKa, iTepauis Ta po3srany>KeHHs

r. ITepauis, posranyXeHHs Ta pekypcisi, noriyHe cnigysaHHs

777. [o npocTux (6a3oBux) OYHKLIN B TEOpPIi peKypCUMBHUX (OYHKLIN BXOAATD:

a. OyHKUiA cnigyBaHHs, HyNb-PYHKLIiS, PYHKLii-NpoekTopu
6. PyHKUiA cyMmyBaHHs, HyNb-PYHKUINA, pyHKUiT-nepexony
B. ®YHKLUiA cymMyBaHHSA, HYNb-PYHKLIsA, PYHKUiT-MpoekTopn
r. OyHKUiA cnigyBaHHSA, HyNb-OYHKLUIS, dYHKUii-nepexoay

778. [1o onepatopis, 3 4ONOMOIOH AKX B TEOPIi PEKYPCUBHUX PYHKLIA OyaytoTbCsl HOBI (OYHKLT
Hanexarb:

a. OnepaTopwu cynepnosuii, NPUMITUBHOI peKypcii Ta MiHimisawii
6. OnepaTopu KOMMNO3uLi, iTepauii Ta NPUMITUBHOI PeKypCil

B. Oneparopu KOMNO3uLii, NPUMITUBHOI PEKypCii Ta po3ranyXeHHsi
r. Hemae npaBunbHoI Bignosigi

779. BHyTpiwHi ctaHn MawwuHu TiopiHra no3HavarTbCs:

a. q0,q91,92,93 ...

6. a0, a1, a2, a3 ...

B. a0, q0, a1, q1,a2,q92, a3, q3 ...
r R LS

780. byob-sika yHKLUIA anropuTMiyHO ob4YncroBaHa ToAi i TiNbKM TOAi, KON BOHA 4YacTKOBO
peKypCcuBHa 3rigHo:



a. Teaucy Yepua

6. Teopemu 'eHaens
B. Teopemwu lNocTta

r. Jlemn TiopiHra

781. DyHKUiA, gka MOXe ByTn OTpMMaHa 3 HaUNPOCTILNX (PYHKLIN 3a AOMOMOrOK CKIHYEHHOT KiNbKOCTI
3aCTOCyBaHb ONeparopiB cynepno3uLii, NPUMMITUBHOI peKypcCii Ta MiHiMi3aLii, Ha3nBaeTbCs

a. YacTKoBO peKypCMBHOW (YHKLED

6. MpMMITUBHO pekypCUBHOIO OYHKLLIED
B. PekypcmBHOIO doyHKLiE

r. Hemae npaBunbHOI Bignosigi

782. Akwo cmuctema bynesnx dyHKLiN € PyHKLIOHANbHO NOBHO, TO BOHA MICTUTD :

a. An3'IoHKLi0

0. KOH'IOHKLLit0

B. (PYHKLUit0, AKa HE € CaMOABOICTOH
I. eKBiBaneHTHICTb

783. BkaxiTb (pyHKLiOHANbHO NOBHY cucTemy ByneBux yHKLIRN:

a. AW3'IOHKLiA, KOH'FOHKLSA
6. crtpinka Mipca

B. iMMNMikaLisi, KOH'IOHKLiSA, 1
I. KOH'toHKLUis, O

784. Akwo 3agaHa cuctema byneBux QYHKLUIN € PYHKLIOHANbLHO NOBHOK, TO BOHA MICTUTb :

a. QyHKUito, WO 36epirae KOHCTAHTY OAMHMLS
6. (pyHKUiIO, WO 30epirae KOHCTaHTY Hyrb

B. (PYHKLiO, 5K € MOHOTOHHOIO

I. OYHKLUiO, iIka HE € MOHOTOHHOI

785. 3aKOH BUKITHOYEHHS TPETLOrO MA€ HACTYNMHUA BUIMSA

. — (PN — p)
. (p\ — p)
. (pV — p)
— (pA D)

F I v B ©) B o]

786. 3akoH 3anepeyeHHs NpOoTUPIYYA Ma€e HaCTyMHUI BUMMAS

. — (pA — D)
. (p\ — p)
. (pV — p)
— (p A\ p)

b B @) B )]

787. 3akoH NoABiNHOro 3anepeyvyeHHs NPoTMPIYYa Mae HaCTYNHUA BUIMAL

(——p < p)
. (— pA — D)
. (pV — p)
— (p A\ p)

BRI B o) R i}

788. 3aKOH TOTOXHOCTI Mae HaCTYMNHUIA BUMMAL,

a. (— pA — p)
6. (pV — p)



789.

790.

791.

792.

793.

794.

795.

796.

B. (p < p)
r — (pAp)

3aKoH KOHTPano3uLii Mae HaCTYNHUIA BUTMSA

(= pvV—0p)

. (= pN—p)

=9 (—g——p)
— (pA D)

b v B @) B o]

3aKoH cUNoriamMy Mae HacTyMHUN BUTNSAA

a. (wp—=>—pA(@—r1)—=>(@—T)
6. (— pA — p)

B. — (PADp)

r(pe g A(gep) < (0 q)

I'Ipanmo nepecTtaHoOBKM MOCUITOK Mae HaCTyI'IHVIﬁ BUMMAL

a. —p—(p+q)

6. (p—q)—~(g——p)

B. p—~(g—7)c(@—=>®—r))
r(pA(p—4q) —4q

MpaBuno ob’egHaHHA Ta po3’eQHAHHSA MOCUITOK Ma€ HACTYNHWUIA BUTNSL

a(p=>(@—r)c(@—=>@—r)
6. (p—q)—~(¢g——p)

B. p—(g—7)) < ((pAg) —r)
r(pA(p—4q) —q

Aka 3 BkazaHux bopMyr BUpaxkae oauH 3 3akoHiB ae MopraHa

a.p— (qVp)

6. — (pAq) &—DpV —q

B p—p—=>(—qg——r71)) < (pANg ——71)
r(—=pAg) —p

fAka 3 BkazaHux bopMys BUpaxkae oguH 3 3akoHiB Ae MopraHa
a.p—(qVp)

6. — (pAq) &—pV —q
B.p—p—=>(—qg——r)) < (pANg ——71)
r(—=pAg) —p

Aka 3 BkazaHMx bopmyrn BUpaXkae O4MH 3 3aKOHIB NOMMMHaHHS
a. (pA(qgVp)<p

6. — (pAq) &—DpV —q

B p—p—=>(—qg——r))< (pANg ——71)
r(—=pAg) —p

MoBHOTa ®opManbHOro YMcneHHs BucnoeneHs ( PYB) o3Havae :

a. LWo icHye edekTnBHE Npasuno abo anropnt™ AoBedeHHS TeopeMm
6. WO KoaHa 3 akcioM Liel Teopii He BUBOANTLCS 3 iHLLMX
B. WO Oyab-sika BuBigHa B ®YB dhopmyna € TaBTONOri€ 3mMiCTOBHOT TEOPIi BUCITOBNEHD | Byab-



sKa TaBTonoria NnoBMHHa BmMBoguTbesa B PYB
r. L0 B Hili HeMOXNMBO AoBecTn obuasi opmynm F' i = F

797. Po3B'asHicTb PopManbHOro YmcneHHs smcnoeneHs (PYB) o3Havae :

a. LWo icHye edpekTnBHE NpaBuno abo anropnt™ AoBeAEeHHS TEOpeM

6. WO KoaHa 3 akcioM Liel Teopii He BUBOANTLCS 3 iHLLMX

B. Wo 6yab-aka BueigHa B PYUB popmyna € TaBTONOri€E 3MICTOBHOI TeOpii BUCNOBNEHb i Byab-
fAKa TaBTONoria NoBMHHa BMBoaUTLCA B OYB :

r. L0 B Hili HeMOXNMBO AoBecTn obuasi opmynu F' i —F

798. HesanexHicTb cuctemum akciom PopmanbHOro YncreHHs sucnoeneHs (PYB) os3Havae :

a. Wo icHye edhekTnBHE NpaBuiio abo anropuTM AOBEOEHHSA TEOPEM

6. WO KogHa 3 akcioM Liel Teopii He BUBOANTLCS 3 iHLLMX

B. WO Oyab-sika BuBigHa B ®YB dopmyna € TaBTONOri€e 3mMiCTOBHOT TEOPIi BUCITOBNEHD | Byab-
siKka TaBTOSOrisi NOBMHHA BMBOoAUTLCA B PYB

I. WO B Hill HEMOXNMBO AoBecTu 06uasi opmynu F' i —F

799. Hecynepeunumeictb PopmanbHOro YncrneHHs sucrosnerb (PYB) o3Havae :

a. LWo icHye edhekTUBHE NpaBuno abo anropntm 4OBEAEHHS TEOPEM.

0. WO KogHa 3 akcioM L€l Teopii He BUBOANTLCS 3 iHLLMX

B. WO Oyab-sika BuBigHa B ®YB dhopmyna € TaBTONorieto 3amiCTOBHOT TEOPIT BUCIOBNEHDb | Byab-
sika TaBTOIoOrisi NOBUHHA BnBoanuTmUcs B 4B :

I. WO B Hill HEMOXNMBO AoBecTu 0buasi opmynun F' i —F

800. Hexawn F1 i F2 € dopmynamu norikv npegukaTis. Ak 3 HaBeAEHMX HWXKYE 3anucis He €
dopmynoto

a. F1F,
6. VFl

B. F1 ANF,
r. 4F

801. Hexam F1 i F2 € doopmynamu norikv npegukaTis. Ak 3 HABEAEHMX HMXKYE 3annUciB He €
dopmyrnoto

Y~ F)
. VE,

. Fy A\VF,
— 3F)

b v B ©) B o]

802. dopmyna norikn NnpeamkaTiB Ha3MBaETbCHA BUKOHYBAHOK Ha MHOXMHI M, AKLo npu 6yab-sikin
NiACTaHOBL,i 3aMiCTb NpPeaMKaTHMX 3MiIHHUX KOHKPETHMX NPeauKaTiB, 3a4aHuX Ha Uil MHOXWHI, BOHaA
NepeTBOPIETLCA Ha

a. CnpOoCTOBYKOUUI NpeaukaT
6. BMKOHyBaHWI Npegukar

B. TOTOXHO iCTUHHUW Npegukar
I. TOTOXXHO XMOHUIN Npeankat

803. dopmyna norikn NnpegmkaTiB Ha3MBaeTbCA 3aranbHO3HaYyLL o, abo TaBToNorielo, SKWo npu 6yab-
SKiM NiACTaHOBLI 3aMiCTb NpeguKkaTHUX 3MiHHUX ByOb-SKMX KOHKPETHUX Npeankartis, 3agaHux Ha
AOBINbHNX MHOXMHAaX, BOHA NEPETBOPIOETLCH Ha

a. CnpoCTOBYKUMI NpeaukaT
0. BUKOHyBaHWI npegmkat



B. TOTOXHO iCTUHHWI Npeaukar
I. TOTOXXHO XMOHUIN Npeankat

804. dopmyna norikn npegukaTiB Ha3MBaETbCS TOTOXHO XMBHO abo NPOTUPIYYAM, AKLLO Npu Byab-SKin
nigCTaHOBL 3aMiCTb NPeAMKaTHUX 3MiHHUX Byab-SIKMX KOHKPETHUX NPEAMKaTIiB, 3a0aHNX Ha AOBINbHUX
MHOXMHaX, BOHA NepeTBOPIETLCA Ha

a. CnpOoCTOBYHUUI NpeaukaT
6. BMKOHyBaHWI npegukar

B. TOTOXHO iCTUHHUW Npegukar
I. TOTOXXHO XMOHUIN Npeankar

805. [OBi dopmynu, F i H, norikn npegukaTiB Ha3nBalOTbCA PIBHOCUNIBHUMUW HA MHOXWHI M, SKLLO npu
Oyab-siKiM NigCTaHOBLI B Lii dhOpMynn 3amiCTb NpeanKkaTHMUX 3MiHHUX Byab-AKMX KOHKPETHUX NPEeanKaTIB,
BU3Ha4YeHnx Ha M, bopmyrnun nepeTBoploOTLCA Ha

a. OHOMICHI npegukKaTu

0. piBHOCUNbHI NpeankaTn
B. CMPOCTOBYIOMI NpegukaTn
I. BUKOHYBaHi Nnpeankatu

806. BunepenxeHoto hopmoto Anst opMynn NOrikKn NpeamnkaTiB HasMBaeTbCA Taka pPiBHOCUNbHA i
dopmyna, B sk 3 onepavivi anredpu BUCMNOBIEHb € TiNbKu onepawii KOH'OHKLT, AN3’FOHKLT i
3anepeYveHHs, a 3HaKKn 3anepeyeHHs BiGHOCATLCA NULLE A0 NPeauKaTHUM 3MIHHUX | 4O

a. KBaHTOpIB

©. BMCNOBNEHb

B. MPeaMETHUX 3MiIHHUX
I. TaBTOSOrIN

807. Pe3onbBeHTO Ans HACTYNHUX dopmyn P i — p V @ 3a nitepoto P €

a. @Q
6. P

B. —- D

r NIL

808. PesonbseHToOl Ans HacTynHux dopmyn PV Qi — PV () 3a nitepoto P €

a. @
6. P
B. — P
r NIL

809. PesonbeeHTOlO Anst HAacTynHUX dopmyn — PV Qi — @ V R 3a nitepoo Q €

a. Q
6. —PVR
B. — PVQ
r. NIL

810. OgHUM 3 MOXIMBMX pe3onbBeHT ansa aaHux popmyn PV Qi— PV — Qe

a. Q
6. QV — Q
B. ~ PVQ
r. NIL



811. 3aBepuliTb bopMytOBaHHS NPUHLUMNY HOpManisauil MapkoBa: 4ns 3HaxXo4KEeHHS 3Ha4YeHb OYHKLIT,
3agaHoi B oeskoMy andbasiTi, ToAi i TiNbKM ToAi iCHYe Skun-Hebyab anropuTM, KO YHKLiSA

a. po3B’s3Ha

6. nepenidyyBaHa

B. BM3HadeHa

I. HopManbHO ob4yncnoBaHa

812. [Ins 3a3HayeHuX Knacis (PyHKLUIR, WO 3a4aHi HA MHOXWHI HaTypanbHUX Y1cen i NpuMMaroTb
HaTypanbHi 3Ha4YeHHs, cnpaBeisiuBe HaCTyrNHe TBEPOXEHHS:

a. Krac BCiX OyHKUiN, WO oB4mcnioBaHi 3a TIOpiHrom, 36iraeTbCsi 3 KITACOM BCiX HOpMarnbHO
obumcnoBaHMx OyHKLIN, ane He 36iraeTbCsi 3 KNacoM BCIX PEKYPCUBHUX PYHKLLiI

6. Knac BCiX HOpMaribHO 0BYMCNIOBaHMX PYHKLIN 36iraeTbCsa 3 KNacoMm BCiX PEKYPCUBHUX
YHKLUIRN, ane He 36iraeTbCa KNacom BCiX OyHKLUIN, Lo obuncnioBaHi 3a TtopiHroM

B. ICHY€E peKypcuBHa (pyHKLUis, Wo obuncrntoBaHa 3a TiopiHrom, ane He ob4yMcnioBaHa Hisikum
HOPMarsbHUM anropuTMOM

I. BCi Tpy Knacu (knac BCix yHKLin, obuncnoBaHux 3a TOpiHIOM, Krnac BCiX HOpMasnbHO
oBumcnoBaHMxX OYHKLIN, Knac BCiX PEKYPCUBHUX pyHKLIA) 30iratoTbes.

813. SIka 3 HacTynHWx dyHKuin Hanexuts Ty \ 17 ?

a. pdgq
6. pVq
B. pAgq
rp—q

814. fka 3 HacTynHuX dyHKLUin Hanexuts Ty M 17 7?

a. 0
6. 1
B. pAg
rp—gqg

815. Aka 3 HacTynHuUx cimen OyneBmnx pyHKUIA He € pyHKLiOHANbHO NOBHO?

a. {A,—}
5 (1)
. {1}

r {A,V}
816. CKinbkn € MOHOTOHHMX ByneBnx PyHKLIN Big 72 3MIHHNX?

a. 2"

6. 2%

B. 6esniy

I. iHWa BianoBigb

817. byksu andasiTty, 3 AKMX yTBOPKOKOTLCA CMOBA, LWO 3anvcaHi nepea nodaTtkoM poboTy mawumwm
TiopiHra HasmBarTbCS

a. BUXiaHUMMK
0. noyaTKoBUMM
B. BXiOHUMU
I. NaTUHCbKUMMU

818. lNonoska mawwnHu TiopiHra MoXe pyxaTucs B34OBX CTPIYKK



819.

820.

821.

822.

823.

824.

825.

826.

a. TiNbku npaBopyu
6. Bropy abo BHM3

B. npaBopy4 abo nisopyu
I. TiNbKW niBopy4

Komipka, nig sikolo B KOHKPETHUMA MOMEHT 3HaXO4MTbCH rofioBKa Malumwun TiopiHra HasuBaeTbCA

a. AivYoto
6. cyTTeBOKO
B. aKTMBHO
I. MOTYXHOM

SAkol aii He MOXe BUKOHYBaTU MallmHa TiopiHra?

a. 3anucyBaTu B aKTMBHY KOMiPKY HOBUI CUMBOM

6. nepecyBaTnCs Ha OAHY KOMIpKy niBopy4 abo npaBopyy
B. KonitoBaTu iHdopmauito B Oydep oOMiHy

I. NMepexoguTy B HOBUI CTaH

DyHKUiA nepexoaiB Mmawmin TiopiHra 3a3Bmyain No3HavYaeTbCa Yepes

[ I e) I ]

f
. g
.0
h

—

MawwuHa TiopiHra npautoe

a. uuknamm

0. noizagkamu

B. TakTamm

r. iHWa BianoBigb

KomaHpga L o3Hadvae

a. nepeMicTUTK rofnoBKy NpaBopyy
6. 3ynMHUTK MaLUnHy TopiHra

B. MEPEMICTUTM roNoBKy NiBopy4

I. 3aHEeCTU B KOMiIpPKY HOBUIA CUMBON

Byab-akuii anropuTMm MOXHa peanisdysBaTy Ha BigNoOBiAHIN MaLUuHi TiopiHra 3rigHo 3

a. Tesoto JlarpaHxa
6. Teopemoto Kouui

B. Te3o0t0 TropiHra-Yepua

I. NIeMOI0 NPo Kepytouun npuctpii MT

Tesy TiopiHra-Yepua

a. MOXHa O0BECTU sIK 3BUYANHY MaTteMaTuyHy Teopemy
6. He MOXNMBO NIATBEPAUTU NPAKTUKOID

B. HE MOXe WTWU MOBU MpO il 4OBEOEHHS

r. iHWa BignoBiab

Ha noyatky po6otu mawumHa TiopiHra

a. nepebyBae B NOYATKOBOMY CTaHi i rOfioBKa aHanisye nepLuy crpaea HEMOPOXKHIO KOMIPKY
0. nepebyBae B KiHLEBOMY CTaHi i rofioBKa aHarnisye nepuuy 3nisa HEMOPOXHIO KOMIPKY

B. nepebyBae B NOYATKOBOMY CTaHi i rOfIOBKa aHarnidye nepLuy 3nisa HEMOPOXHIO KOMipKY

r. iHWa BignoBiab



827.

828.

829.

830.

831.

832.

833.

834.

835.

MHOXXWMHY BHYTPILUHUX CTaHiB MalnHK TiopiHra NpUAHATO NO3HayaTh Yyepes

A

W oW

. X
. Q
Y

—

CnoBo po3ni3HaeTbca MalnHO TopiHra, sSKLWO aHanisyum Koro

a. MT 3aumknioeTbCcs Ha HeOMY

6. MT 3axoanTb B TYNUKOBUA HEKIHLIEBUI CTaH
B. MT 3ynuHAETLCA B KiHLEBOMY CTaHi

r. iHWa BianoBigb

BepLumMHamu nomivyeHoro opieHToBaHoOro rpadga mMawmnHu TopiHra €

. BbykBu BxigHOro ancdasity

. Byksu BuxigHoro andasiTy
CTaHW Kepy4oro NpuUcTpoo
KOMIpKU CTpPiyKn

nTw oo

[1BOMa KOHUEHTPUYHUMK Konamu B rpacdpi mawumium TiopiHra no3HavyaeTbed

a. no4yaTKoBWUI CTaH
0. HekiHueBun cTaH
B. KiHUEBMWIN CTaH
r. 6yaob-sIkMin CcTaH

Mogoto, Lo po3ni3HAETLCHA MaLUMHOK TiopiHra Ha3MBaEeTbCS

a. naTUHCbKa MoBa
6. MHOXMHa Bcix cniB BxigHoro andasiTy

B. MHOXWHa BCix cniB, Wo po3nisHatoTeca MT
r. 6yab-aka doopmanbHa MoBa

KoxxHa komipka CTpivkyM MawnHu TiopiHra Mictutb

a. Hynb CMMBOIIB

6. He MeHLe 04HOro CUMBONY
B. 8 cumBonis

I. PiBHO OAMH CUMBON

KinbKiCTb KOMIpOK CTpiYkn MallnHK TiopiHra

a. popiBHioe 1024
6. popisHioe 1000
B. € NOTEHLiNHO HECKIHYEHHOO
r. iHWa BianoBigb

CTpiyka mawwnHu TiopiHra ginMTbcsa Ha

a. hannm

6. BykBu

B. KOMipKu/

r. iHWa BianoBigb

Crpiuka maLwumHu TiopiHra BUKOPUCTOBYETLCA ANs

a. 3'eHaHHSA KepyH4oro NPUCTPOIO i FONOBKK
6. 0OMOTKM MawmHW TiopiHra



B. 36epexeHHs1 iHdopmauii
r. iHWa BianoBidb

836. Akoi cknagoBoi He MiCTUTL MaluuHa TropiHra

a. CTpiyvkM

6. ronoeku

B. HDKKM

I. KEepPY4Oro npucTporo

837. m-3HayHa OyneBa yHKLiA NpUMae 3Ha4YeHHsT Xbu Ha 1M Habopax 3Ha4YeHb NPONO3ULIAHMX
3MiHHUX. CKifbKM AOCKOHANUX eneMeHTapHUX KOH'FOHKLIN BXOAUTb A0 cknagy il 4oCKoHanoi
ON3'IOHKTUBHOT HOpMarbHOI hopMn?

a. 2" —m
6. m
B. 2™
r2m™—n

838. Cxema MP-npaBuna ymosusogy (npaBunno ymosmeody modus ponens) Mae BUrmMsA

a. p— q,pFq
6. p— q,qFp
B.D— ¢, qEp
L p—q,pEq

839. lMpaBmno NoriYHOro BUBEAEHHS BUKITHOYEHHS KOH'FOHKLUIT Mae Burnsg

a.pkFpVg
6. pAgqFDp
B.D,D=qF q
rg,p=qFD

840. I3 HaBegeHux cuctem norivnux onepauin {—, A}, {V, -, =} {A, &, 1} {A, =} {1}
(yHKLIOHANBHO HEMOBHOIO € cicTeMa

a. {A, =}
6. {—,A}

B. {V,—, =}
r {N, &,1}

841. Aka 3 ByneBux pyHKUiN € NiHINHOWO?

a. f(may) =Ty
6. f(z,y)=z=y
B. f(z,y) =27
I. )KOOHa 3 BKa3aHux

842. Cepep HaBefeHux doopmyn nbsp;: 1) p | pVD,2)rAT,3)pVD,4)q —D,O5p<p6)pVDp,
7) (p — ﬁ) V p, TaBTonoriamMun € popmynu nig Homepamm

a. 1,3,57
6. 1,24,5
B. 2,5,6,7
r. 2,457

843. dopmyna anrebpu BucnosneHb 7 A p V ¢ — T nNpunmae XxmbHi 3Ha4eHHs nuiie Ha Habopax
3HayeHb NPONo3nNLiNHKUX 3MiHHKX D, @, T, WO 3anucaHi y riekcukorpadiyHoMy nopsaky nig Homepamm



a. 46,8
6. 1,3,5
B. 4,5,8
r. 47,8

844. dopmyna anrebpu BUCNOBMNEHb HAa3MBAETLCS TaBTOSMOTIELD,

a. AKWo Ha Byab-sikmx Habopax 3HadYeHb 3MiHHMX BOHA NpUMMae 3Ha4YeHHd " 'icTuHa"
6. AKWO Ha byab-AkuMx Habopax 3Ha4YeHb 3MiHHMX BOHa NPUAMAE 3Ha4YeHHS ~ XUOHICTL"
B. SIKLIO Ha AesdAKOMYy Habopi 3Ha4YeHb 3MiHHMX BOHA NPUMNMAaE 3HAYEeHHS icTMHA"

I. SKWO Ha Aesakomy Habopi 3Ha4YeHb 3MiHHMX BOHA NpPUAMAaE 3Ha4YeHHs ~ XUOHICTL"

845. dopmyna anrebpu BUCNOBNEHb HA3UBAETLCHA CYMNEPEYHICTIO,

a. SKWO Ha Byab-Akux Habopax 3HayeHb 3MiHHMX BOHa NPUAMAaE 3Ha4YeHH] *icTuHa"
6. AKWO Ha Byab-AkuMx Habopax 3Ha4YeHb 3MiHHMX BOHa NPUAMAE 3Ha4YEeHHS ~ XUOHICTL"
B. SKLLO Ha Aesakomy Habopi 3Ha4YeHb 3MiHHMX BOHa NpUAMae 3Ha4YeHHs " 'icTuHa"

I. SKWO Ha AesKoMy Habopi 3Ha4YeHb 3MiHHMX BOHA NpUMae 3Ha4YeHHs ~ XUOHICTL"

846. dopmyna anrebpu BUCNOBNEHb HA3NBAETLCHA BUKOHYBAHOLO,

a. SKWO Ha Oyab-Akux Habopax 3HayeHb 3MiHHMX BOHa NPUAMAaE 3Ha4YeHHA ~icTuHa"
0. AKWwo Ha Byab-sikux Habopax 3Ha4YeHb 3MiHHUX BOHa NPUNMAaE 3HaAYeHHS ~ XUOBHICTL"
B. KO Ha Aesakomy Habopi 3Ha4YeHb 3MiHHMX BOHa NPUAMAaE 3Ha4YeHHs ~icTUHA"

I. SKLWO Ha AesKkoMy Habopi 3Ha4YeHb 3MiHHMX BOHA NPUAMAE 3HAYEHHS  XMOHICTB"

847. dopmyna noriku BUCIOBIIEHb 3anMcaHa y BUMMsiAi KOH''OHKTMBHOI HOpMaribHOT (hopMu, SKLLO BOHA
€

a. Ou3'toHKUIE eneMeHTapHNX KOH'IOHKLiN

0. KOH'MOHKLIED eneMeHTapHMX An3'toHKLIN

B. CYMOI0 enieMeHTapHUX KOH'IOHKLN 3a moaynem 2
r. iHWa BignoBiab

848. dopmyna norikM BUCMOBIEHb 3anvMcaHa y BUrnsai AM3'tOHKTUBHOI HOpMarnbHOI OOpMU, SKLLIO BOHA
€

a. Ou3'tOHKUIE eneMeHTapHNX KOH'IOHKLIN

0. KOH'FOHKLIED eneMeHTapHMX an3'toHKLIN

B. CYMOI0 efieMeHTapHMX KOH'tOHKLi 3a Mmoaynem 2
r. iHWa BianoBigb

849. dopmyna noriku BUCIOBIEHb 3anMcaHa y Burnsai noniHoma XXerankiHa, KO BOHA €

a. AM3'IOHKLIED eneMeHTapHNX KOH'FOHKLIN

0. KOH'FOHKLIED eneMeHTapHMX an3'toHKLIN

B. CYMOK MOHOTOHHUX €fIEMEHTapHMX KOH'IOHKLIiA 3a Moaynem 2
r. iHWa BianoBidb

850. ®opmyna norikM BUCNOBEHb HA3MBAETLCA HENTPArbHOM, AKLLO BOHA €

a. Ou3'toHKUIE eneMeHTapHNX KOH'IOHKLiN

0. KOH'FOHKLIED eneMeHTapHMX An3'toHKLIN

B. CYMOI0 ernieMeHTapHUX KOH'IOHKLN 3a moaynem 2
r. iHWa BignoBiab

851. KinbkicTb po3s'sskis (z,y) piBHsHHA = V y = 1 fopisHioe
a. 0
6. 1



B. 2
r. 3
852. flka 3 ByneBux yHKUIN HANeXuTb 3aMkHeHomy knacy 1?

a. f(z,y) =z Ay
6. f(:z:,y)zac:>y
B. f(z,y) =207
r. iHwWa Bignosiab

853. Cepen HaBegeHux popmyn nbsp;: 1) r A7,2)p V p, 3)p <> p, 4) p V p, TaBTONnoriamMn €
dopmynu nig Homepamu

a. 1,3
6. 14
B. 2,3
r. 2,4

854. Cepep HaBegeHux popmyn nbsp;: 1) r A7,2)pV D, 3)p <> p,4) p \V p, BUKOHYBaAHUMU €
dopmynu nig Homepamu

a. 1,24
6. 1,2,3
B. 2,34
r. 1,34

855. Aki 3akOHM NOrikM BUCNOBMNEHb HAa3NBaKOTLCA 3akoHamu ae Moprana?

(v Vr=pVv(gVvr),(pAg Ar=pA(gAT)

6. pVqg=qVp.pAg=qAp

B.PVq=DANqpAq=DPVQq
pV(gAr)={@VgA(@VT)pA(@Vr)=(@AgV(PAT)

856. Aki 3aKOHW NOrikn BUCINOBNEHb HA3NBalOTLCA KOMYTaTUBHUMU 3akoHamun?

a. (pVqgVr=pV(gVr),(pAg ATr=pA(gAT)

6. pVg=qVppANqg=qAp

B.PVq=DPAqPpAq=DPVQq
rpV(gAr)=@VgA(PVr),pA(@Vr)=(@AqV(PAT)

857. ki 3aKOHM NOriK1 BUCMNOBMEHb HAa3MBaOTbCA 3aKOHaMM acoLiaTUBHOCTI?

a. (pvVgVr=pV(qgVr),(pAg Ar=pA(gAT)

6. pVg=qVppANqg=qAp

B.PVq=DANqpAq=DPVQq
rpV(gAT)={@VgA(Vr).pA(@gVr)=(@AqV(pAT)

858. Aki 3akoHM Norikv BUCNOBMNEHb Ha3nBaTLCA 3akOHaMU AUCTPUBYTUBHOCTI?

a. (pVgVr=pV(gVr),(pAg Ar=pA(gAT)

6. pVg=qVppANqg=qADp

B.PVq=DANqPpAq=pPVq
rpV(gAr)=(@VgA(PVr),pA(gVr)=(@AqV(pAT)

859. Aka cepep HMx4YeHaBegeHUX bopmyn piBHOCUNbHa opmynip = p V q?

O]

-

a. pVvg
6. pVgq



B.D=(¢
r.p
860. AOH® 6ynesoi dyHkuii f = f(p, q), 3apaHoi sektopHo f = (0110), mae surnsag

a. pq vV pqVpq
6. pq V pq
B. pq V pq
r. pq vV pq
861. Ha6ip (1,0, 1,0) 6ynesnx amiHHUX Mae HoMep

a. 10

0. 2

B. 1010

r. iHWa BianoBigb

862. KinbKiCTb KOHCTUTYEHT oamHuui B AOH® 6ynesoi dyHKuiT f(p, q, r) = pq V qT [OpiBHIOE

a. 2
6. 3
B. 4
r. iHWa BignoBiab

863. BkaxiTb chopmy 3anucy 3agadi NiHinHOro nporpamyBaHHS

L(z1, 2,3, 24) = 21 — 3%y — max, &1 + Ty + 23 < 6, 221 + 29 — 24 =3, 21 >0, 3 >
0.
a. cTaHgapTHa
6. OCHOBHa
B. KaHOHiYHa
r. iHWa BignoBiab

864. BkaxiTb chopmy 3anmcy 3agadi NiHinHOro nporpamyBaHHS

L(z1,29,23,24) = 1 — 32y — max, o1 + 2o + 23 =6, 221 — 2y + 4 = =3, =; >
0(j = 1,4).
a. KaHOHIYHa
0. malKe KaHOHIYHa
B. NCeBAOKaHOHIYHa
r. iHWa BignoBiab

865. Hexait X = {:1:1, T, x3} - TPMTOYKOBA MHOXMHA Ha MrowuHi. KoTpa 3 HacTymnHUX TOYOK €
OMNyKMO KOMBiHALE TOYOK L1, Lo, L37

a. r=x1 — Ty + T3

6. lem1+lx2+lw3
. f
r.

LT = 5% T 5T2 — T3
iHWa BignoBigb

866. KoTpa 3 HacTynHMX MHOXWH € OMYKIOK OOONMOHKOK ABOX TOYOK X1, Lo Ha NIOLUHI.

a. {z, e R?:z, =az; + (1 — a)zy, a >0}

6. {zo ER?: 2y =az; + (1 —a)zy, 0 < a < 1}
B. {2, ER? 1z =ax; + (1 — a)zy, a < 1}

r. iHWa BignoBiab

867. £ka 3 HaCTYyNHUX MHOXWH € OMNYyKIIOoH0:



(o) ={z €R™ : |z —zo| <r},
Sy (zg) = {zc ER™ : |z — x| = ’r},
K, r(zg) = {J}ER” :r < |z — x| §R}?
a. B.(zg)
0. Sr(xo)
B. KT,R('CBO)
. iHWa BignoBiagL

868. Aka 3 HaCTyNHUX MHOXWH He € ONyKIIOoH0:

L:{:L'E]R“|x:am1—|—(1—a)m2, aER},
H={zecR"|(a,z) =b, a € R", be R},
P={zeR"| Az <b, AcR™" beR™}?
a. L
6. H
B. P
r

iHLWa BianoBigb

869. KoTpa 3 HACTyMHUX TOYOK € KYyTOBOK TOYKOK OMNYKNoi MHOXUHN M = {(33, y) cR?: 22+ y2 <

1.

0,0
1,0)
1,1

a.
6.
B. (1,
i

(
(
(
iHWIa BignoBiab

870. Yun Mmoxe KyTOBa TOYKa OMYKNOI MHOXMHM NeXaTn BCepeanHi Biapiska, KiHLi SKOro HanexaTb Lin
MHOXWHI?

a. Tak

6. Hi

B. iHOAi

r. iHWa BignoBiab

871. KoTpwuin 3 HACTYNHUX BEKTOPIB € OMOPHUM NNAHOM 3afadi NiHinHOro NporpamMmyBaHHSA

L(z) = 21 + 3 — max, z1 + 225 < 6, 221 + x5 <6, 1 > 0, x5 > 0?

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

872. KoTpwuin 3 HACTYNHUX BEKTOPIB He € OMOPHUM NaHOM 3agadi NiHINHOro NporpamyBaHHSA

L(z) =21 + x3 — min, 1 + 229 <6, 221 + 22 <6, 1 >0, x5 > 07?

a. z = (3,0)
6. z = (0,3)
B. z = (1,1)
r. iHWa BianoBigb

873. KoTpwuin 3 HaCTyNHUX BEKTOPIB € HEBUPOOXKEHUM ONOPHMM MIaHOM 3agadi NiHinHoro
nporpamyBaHHs

L(z) =1 + 2o > max, &1 +2x2+ 23 <6, 201 + 25 + 24 <6, z; >0 (5 =1,4)?
a. z = (0,0,0, 6)
6. = = (0,0,6,0)



B. £ =(2,2,0,0)

r. iHWa BianoBidb

874. KoTpuii 3 HACTyNHNX reOMeTpUYHUX 0B'eKTIB € 1-BUMIPHUM CUMMNNEKCOM?

[k-BMMIpHUM CUMMNIIEKCOM Ha3uBaloTb onykny 060MoHKy k + 1 adiHHO-He3anexHUx TO4oK

Lo, L1, ...y T (KOAHA 3 TOYOK He € adpiHHOW KOoMBiHaLUieo pewwTn abo, iHWKMMK crioBaMK, cuctema
BekTOpiB Z; — Lo (i = 1, k) € niniitHo-He3anexHoio)].

TouYKa
BiOpi30K
TPUKYTHUK

TeTpaeap

" w o

875. BkaxiTb KpUTEpin ONTUManNbLHOCTI ONOPHOro NraHy 3ajadi NiHiMHOro NporpamyBaHHS

L(a:l,...,acn) = Z CiT; — min, x; + Z Qai;T; = bi7 bz >0 (’L = 1,m), Z; >0 (] =

m
3a ymMOBM, WO cumnnekc-pishuui A; = Y- c;a;; —¢j (5 = 1,n).
i=1

a. A;<0(j=1,n)

6. 3Aj, >0 A a;, <0(i=1,m)
B

g

. E|Aj0 > 0 AN Elaiojo > 0
iHWIa BignoBiab

876. BkaxiTb KpUTEpIn HEOOMEXEHOCTI LiNbOBOI OYHKLi 3HM3Y HA MHOXMHI NNaHiB 3agadi niHinHoro
nporpamMyBaHH4A

L(LEl,...,J?n) = Z C;Z; — min, x; + Z ai;T; = bi7 bz >0 (Z = 1,m), Z; >0 (] =
j=1 j=m+1
1,n)

m
3a yMOBM, WO cumnnekc-pishuLi A; = Y- ca;; —¢j (5 = 1,n).
i—1

a. A;<0(j=1,n)

6. ElAjo >0 A Qjj SO(Z:].,’ITL)
B

r.

. E|Aj0 >0 A Elaiojo >0
iHWa BiaNoBigb

877. BkaxiTb KpUTEpI HEPO3B'A3HOCTI 3a4adi NiHINHOIO NporpaMyBaHHs

L(zy,...;x,) = > cjz; — min, 2; + Y, a;z; =b; (i=1,m), z; >0(j =1,n)

j=1 j=m+1

3a ymoBM, 1o cumnnekc-pisinui A; = Y ca;; —¢; <0 (5 =1,n).

a. b >0(i=1,m)

6. Iy, <0 A a;; >0 (j = TL,n)
B

r.

. Elbio <0 A Elaiojo <0
iHWa BignoBiab

878. 3a sikuM NpaBMIIoM BMOMPaKOTLCS KIMHOYOBI j-CTOBMELb Ta 2(-PSA0K CUMMNEKc-Tabnuui ans 3agavi
NiHINHOro NporpamyBaHHS

L(a:l,...,acn) = Z C;T; — min, x; + Z Qai;T; = bi7 bz >0 (’L = 1,m), Z; >0 (] =
j=1 j=m41
1,n)



3a YMOBM, LLIO CUMNIEKC-PpisHnLi A; = E cia;; —c¢j (3 =1,n)?

a. jo = arg max A, O:arg min —b‘—

J:A;>0 1:a35, >0 Gij
6. jo = arg min A;, iy = arg min —b‘—
J:A;<0 zauo>0
. bi
B. jo — arg max A;, jp — arg max —-—
J ng Jo gza1]0<0 @ij,

r. iHWa BianoBigb

879. BkaxiTb KpUTEpI ONTMManNbHOCTI NCeBAoNNaHy 3agadi NiHinHOro nporpaMmyBaHHS

n n
L(z1,...,zn) = Y, ¢jzj — min, z; + Y, aiz; =b; (i=1,m), z; >0(j=1,n).
j=1 j=m+1

a. bi Z 0 (Z = 1,—m)

6. Jbi, <0 A a;; >0(j=1,n)
B. Hbio <0 A Elaiojo <0

r. iHwWa Bignosiab

880. 3a skuM npaBunoM BUGUPAIOTLCS KIOYOBI 29-PsSAokK Ta Jo-CTOBMNeLb ABOICTOI cUMMneKc-Tabnumui

AN 3agadi NiHinHOro nporpamyBaHHSA

L(z1,...,zn) = >, ¢jzgj —» min, z; + Y, aijz;=b; (i=1,m), z; >0(j =
j=1 j=m+l

1,n), 3b; <0 (1 <i<m)

3a ymoBU, Wo cumnnekc-pisinui Aj = > ciai; — ¢ (5 =1,n)7

i=1
a. 10 = arg min b;, jo = arg min =
i:b;<0 ’ J:aiy <0 Qi j
. A
6. 1o = arg min b;, jo = arg max |~
1:b; <0 Jiaig;>0 | ToJ
. A;
B. 70 = argmaxb;, jo = arg min |—-
1:6;>0 Jia ;<0 | Yo

r. iHWa BiaANoBiab
881. 3a sKoi ymoBM onTMManbHUiA NnaH 3agadi NiHiMHOro NporpaMmyBaHHA € EAUHUM?

a. CUMNEKC-Pi3HUL BiflbHUX 3MiHHMX ONTUMAasibHOro NfaHy HeBig'eMHi

6. CUMNNEKC-Pi3HUL BifTbHUX 3MiHHUX ONTUMANbHOMO NaHy HeAo4aTHI

B. LLOHANWMeEHLlEe odHa CUMMMEKC-Pi3HMLUS BiflbHOT 3MiHHOT ONTUMAaribHOro NnaHy AOPIBHIOE HYNEBI
r. iHWa BianoBidb

882. Akwo ansa sagadi NiHINHOMO NporpamyBaHHS

n n
L(z1,...,zn) = Y, ¢jz; — max, Y, ajjz; =bi (i=1,m), z; >0(j =1,n)
j=1 J=1
BiAnoBigHa M-3agaya Mae ontumanbHui nna <, = (27, ..., 2,0, ..., 0, 1), To BuxigHa 3apava ...
a. mae novatkosuii onoprmii nnan (0 = (x3, ..., %)
6. Mae HeobMexXeHy 3BepXy Ha MHOXWHI MaHIB LinboBYy OYHKLIO
B. Mae NOPOXHIO MHOXMHY MraHis

r. iHWa BignoBiab

883. Akwo ong 3agadi NiHIMHOIO NporpaMmyBaHHs

n n
L(z1,...,zn) =