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Ileav ponoa ouenounwvix cpedcmes. OlieHOUHBIE CPENICTBA TTPEIHA3HAYECHBI 111 KOHTPOJIS U
OIIEHKM 00pa30BaTEIbHBIX AOCTHKEHHI OOyYaloIIUXCs, OCBOMBIIMX MPOrpaMMy y4eOHOU
auctuinHbl «b1.B.JIB.03.02 CucteMbl KOMIBIOTEpPHOW MaTeMaTuKu». IlepedeHbp BHUIOB
OLIEHOYHBIX CPEJICTB COOTBETCTBYET padoueil mporpaMme IUCHIUTUIAHBL.

DOoHO OUEHOUHBIX cpedcmé 8K.AIouaem KOHTPOJIbHBIE MaTepuasbl A MPOBEICHUS
TEKYIIero KOHTpPOJs (B ciegyomux (opmax: TeCT, MpaKTUUYECKoe 3aJaHue, MPOEKT) |
MIPOMEKYTOUHOW aTTecTauuu B (popMe BONPOCOB U 3a[aHUIM K 3a4eTy C OLEHKOL.

Cmpykmypa u codepycanue 3a0anuil — 3aJaHus pa3pabOTaHbl B COOTBETCTBUH C paboueit
nporpamMmoit qucuuruinHbl «b1.B.11B.03.02 Cucremsl KOMIIBIOTEPHOM MaTeMaTUKW».

1. ITacnopT (hoHAa OLIEHOYHBIX CPEICTB

Komnerenmus I/IH'HHKaTOpb: Pesyabrarbl 00yueHunst
KOMIIeTeHIUM
ITK-1 [IK-1.1 3HaTh crieluaibHble pa3/Iebl
CrnocoGHOCTh BOCIIPUHUMATH MaTeMaTHKH, €CTECTBEHHOHAYYHBIX U
MaTeMaTU4ecKue, COIMATbHO-9KOHOMUYECKUX JTUCITUTLINH
€CTECTBEHHOHAYYHbIE, HEOOXOIUMBbIE JJI5 JIOTHYECKOTO
COLIMAJIBHO-9KOHOMUYECKUE, OCMBICIIEHHSI ¥ 00padOTKY MH(MOPMAIIH B
VH)KEHEePHBIE 3HAHMS, poheCCUOHATIBHON IS TEIbHOCTH
CaMOCTOAITE/TEHO IIPHOOPETAT®, IK-1.2 VMeTh IPUMEHATh CUCTEMHBIH MOIXOM U
pa3BUBATh U IPUMCHATD MX IS MaTeMaTHYEeCKUe METOJIbI B
opmanmzayy 1 pemenns 3aad (popManM3aIy peIeHus PUKJIaIHbIX
Pa3paboTKH 1 MOAM(pHKAIAN 3a/1a4 pa3pabOTKK U MOIU(MDUKAITN
IPOrpPaMMHOTO 0OeCTIeueH sl IPOrpAMMHbIX TIPUJIOKEHHIA
IIK-1.3 BiageTs HaBbIKAaMU UCHOIB30BAHUS
MaTeMaTUnIeCK1X, €CTeCTBEHHOHAYYHBIX,
COIMATBHO-9KOHOMUYECKUX,, UHXEHEPHBIX
3HAHWH B pa3padO0TKe KOMITBIOTEPHBIX
MOoJIeJiel U IPOTOTUIIOB TPOTPAMMHOTO
oOecIieueHus Tl pelleHrs] POSKTHBIX U
HayYHO-KCCJIeIOBATEIbCKUX 3a/1a4




Nuaukaropsl

Komnerenmnus . Pesyabrarbl 00yueHust

KOMIIeTeHI[Hii

[TK-2 [K-2.1 3HaTh TEXHOJIOTUU pa3pabOTKH

CrniocoGHOCTB pa3pabaThiBaTh, MPOrPaMMHOTO 0OeCIIeYeHUS: METOIbI,

BHEJIPSTD U aJalTUPOBATh Cpe/ICTBa, POIIeAYPhl U HHCTPYMEHTBI

HPUKJIAAHOE MTPOTPaMMHOC [K-2.2 VMeTh BHEAPATH U aJaliTHPOBATh

obecrieyenne MIPUKJIAHOE IPOrPaAMMHOE 00eCTieueHre
[K-2.3 Bnaners HaBbIKamu pellieHMs 3a1a4

peaymm3zanuu 1 Moaudpukanuu [10:
IJITAHWUPOBAHUSI U OLIEHKU MIPOEKTA MO
pazpabotke I10;

aHaJIM3a CUCTEMHBIX U MPOrPAMMHBIX
TpeOOBaHMIA,

MPOEKTUPOBAHUS AITOPUTMOB, CTPYKTYP
JAHHBIX W MIPOTPAMMHBIX CTPYKTYD;
KOJIMPOBAHUS C UCTIOIb30BAHUEM
Pa3IMUHBIX SI3BIKOB IMPOrPAMMUPOBAHUS U
pa3MeTKu;

pedaxropunra I10;

TECTUPOBAHUS U OTJAIKU MPOrPAMMHOIO

KOJa;
COIPOBOXICHUS

2. IToka3zaresu u KpUuTepun oneHuBaHus KOMHeTeHIIMﬁ, IIKAJIbl OIICHUBAHUA

2.1. Iloka3zaTeu U KpUTEPUH OLeHUBAHUS KOMIIEeTeHI{HIT

Ne Koa unankaropa HaunmenoBanne OC
m\n Pazjex, Tema KOMIIEeTeHIH TK A
KomruiekcHrle yncna I1K-2.2, TIK-2.1, TIK-1.1 | Tecr, II3 | Tecr, I3
2 [Ipenes, HEMPEPBIBHOCTD, Psi/Ibl I1K-2.1, TIK-1.2, TIK-1.3, | Tecr, II3 | Tecr, I3
IIK-1.1, IIK-2.2
3 [Tpou3BonHbIE 1 UHTETPAJIBI IIK-1.1, IIK-2.1, I[1K-1.2, |Tecr, I1I3 | Tecr, I13
IK-2.2
4 Oo6wikHOBeHHbIe auddepentmansabie | [TK-1.2, TIK-1.1, [TIK-1.3, | Tect, [13 | Tecr, 113
YPaBHEHHS MIEPBOTO MOPAIKa [IK-2.1, TIK-2.2
5 Oo6wikHOBeHHBIE MU depernmanbabie | [TK-1.1, TTK-1.2, [IK-1.3, | Tecr, I[13 | Tecr
YPaBHEHMS BTOPOI'o NOpAIKA [K-2.2
6 Cucrembl quddepeHIraTbHbIX IIK-1.1, IIK-2.1, [IK-2.2 | Tecr, II3 | Tecr, 113
ypaBHEHUI
7 YricneHHble METOIBI PELICHUS I1K-2.1, T1K-2.3 Tect, II3 | Tecrt, I3
g depeHIraIbHbIX ypaBHEHUH
8 Martpuiibt IIK-2.1, IIK-1.1 Tect, II3 | Tecr, I3
9 CucreMbl TMHEWHBIX YpaBHEHUI I1K-2.2, I[IK-2.1 Tect, II3 | Tecr, I3
10 JluneiiHbie oreparopsl [1IK-2.2, TIK-2.1 Tect, II3 | Tecrt, I3
11 KBanparuunsie (hopmbl [1IK-1.2, TIK-2.1 Tect, II3 | Tecr, I3
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HCITOJIb30BAHUEM MHCTPYMEHTOB.
PaCcCMOTPEHHBIX B KYpPCE CUCTEM
KOMHbIOTepHOfI MaTEMATHUKU

Ne Kon MHINKATOpa Haumenosanue OC
Pa3nen, Tema
m\n KOMIIETeHIIMH TK A
12 | IIpoekrt: uncnennoe moaeauposanue ¢ | I1K-1.2, [IK-1.3 IIpoexr | Hert!

2.2. Kpurepuu oneHUBaHHs Pe3yJbTaTOB 00yUYeHHUsI IJISI TEKYIIEro KOHTPOJISI

ycreBaeMoOCTH U POMEKYTOYHOH aTTeCcTalun

AOMYIIEHHBIMU B XO[I€ PEUICHMS, 1160 pemeHne OTCyTCBYET OJTHOCTBIO

OneHouyHoe
cpencTBo Kpurtepun onennBanust IlIkaja oneHNBaHUSA
Tecr CryneHToM AaHbl paBuiIbHbIE 0TBETH HA 91-100% 3amanuii OT1nyHO
CryneHToM AaHsbl ITpaBUJIbHBIE OTBETH HA 81-90% 3aganuit Xopormo
CTyneHToM AaHbl paBUIbHbIE OTBETH Ha 71-80% 3anaHuii Y1oBNeTBOPUTETHHO
CTyneHTOM AaHbl TpaBUJIbHBIE OTBETHI MeHee 4eM Ha 70% 3amaHuit HeynosnerBoputensHo
IpakTuyeckoe | 3asaHue BBINOIHEHO BEPHO. BHIOpAH ONTUMATBHBII MyTh PEIICHUS. OmmyHO
3a1aHK1E IpucyTcByeT pa3sBepHyTOE ONMCAHME AITOPUTMA PEIeHHS
3ajiaHue BBINOIHEHO BepHO. JlomyIneHsl HerpyOble JOrMYecKie OIMOKY TpH Xoporo
OITMCAHNHY aJropuTMa petieHrst. OTCYTCTBYIOT OSICHEHHUSI K PELIEHHIO 3aJaH¥sI
Xoq pelieHus 3a1aHusI BEPHBIIA, HO JIONYIIEHbI OIMOKY MPUBE/IINE K V0BIETBOPUTETIHHO
HETIPaBUJILHOMY OTBETY
B pa6ote nony4eH HeBepHBIil OTBET, CBA3aHHBIH C TPyOBIMH OITHOKAMH HeynosnerBopurenbHO




Onenounoe
CPeJCTBO

Kpurepnn oneHnBanus

IIkxana oneHNBaHNA

IIpoekt

[TpoekT cTyneHTOM 3aBepIlEH B IOTHOM oObeMe. [list ecTeCTBeHHOHAYYHOTO
MPOEKTa MpeJICTaBIeHa pabOTOCIIOCOOHAST IIPAKTUYECKAst YacThb, PABHIILHO
BBITIOJTHEHBI ¥ OOOCHOBAHBI HEOOXOIMMBIE PacyEThl. Peann3anst mpakTHIecKon
YacTH MPOEKTa COOTBETCTBYET TEXHUUECKOMY 3aJaHUIO WM 32JaHHIO
npernofasatessi. B mpoekTe 0003HaYeHa aKTyaIbHOCTh BEIOOPA TEMBI C OTIOPOI
Ha aHaJIN3 MpeAMeTHOH obnacti. CTyaeHT criocoOeH chopMyIHpoBaTh 1
000CHOBATH MPAKTHYECKYIO 3HAYMMOCTh CBOeH padoThl. [loaroroBneHa
Npe3eHTAaLMs Pe3yIbTaToB paboThl. CTYIEHT OPUEHTUPYETCSI BO BCEX STarax
pa3paboTKH MPOEKTa, yBEPEHHO OTBEYAET Ha BONPOCH ayauTopun. CriocobeH
apryMEeHTUPOBAaHHO OOOCHOBATH KOHIIETIIIMIO IPOEKTa U BHIOOP NHCTPYMEHTOB
17151 pa3padoTKu mpoekTa. CTyIeHT CriocOOeH BHIAEIUTh JOCTOMHCTBA U
HEJIOCTATKU CBOEH paboThl M MPEIJIOKUTh CIIOCOOBI YCTPAHEHHS HEJIOCTATKOB

OT1IuyHO

[IpoekT cTyneHToM B 11eJIOM 3aBepIIEH. BhIMOMHEeHs! KiTloueBble 3aaa4n. s
€CTEeCTBEHHOHAYYHOTO MPOEKTA MPAKTUYECKasl YacTh B LIEJIOM pabOTOCIIOCOOHA,
HO €CTh MeJIKVe HEeYCTPaHEHHBIE HETOCTATKH, HEOOXOMMMBIE PACUETHI B IIETIOM
BBITOJTHEHBI BEPHO, HO €CTh HeOOMblIIMe 3aMevanusl. Peanmsanys npoekra B
LIEJIOM COOTBETCTBYET TEXHUYECKOMY 3aJaHHIO WM 33/IaHUIO IIpernoaasatess. B
MpoeKTe 0003HaUeHa, HO HEIOCTATOYHO 0OOCHOBAHA aKTYAJIBHOCTh TEMBI.
IpakTryueckas 3HAUMMOCTb pabOTHI TPOCMATPUBAETCS, CTYIEHT B LIEJIOM MOXKET
e€ cpopmynupoBarts. [ToarorossieHa npe3eHTanus pe3ynbraroB padoTsl. CTyneHT
OpPHMEHTHPYETCS B STalax pa3padOTKH MMPOEKTa, HO OTBEYAET HE Ha BCE BOMPOCH
ayautopuu. Crioco6eH 000CHOBATh BHIOOP MHCTPYMEHTOB /ISl peain3aliu
npoekTa. CTyIeHT clocOOeH BBIIEJUTDH JOCTOMHCTBA M HEIOCTATKU CBOEH
PaboThI, HO HE MOXKET MPETIOKUTb CIIOCOObI YCTPAHEHH ST TIOCTIEIHUX

Xoporio

ITpoeKT CTyIeHTOM 3aBepIEH TOIbKO B OCHOBHBIX ITYyHKTaX 3aaHUsI.
BrIToiHEHbI TOJILKO KJIIOYEBBIE 33241 C HeJocTaTkamu. st
€CTeCTBEHHOHAYYHOTO MPOEKTa MPaKTUIecKast 4acTb paboOTOCIIOCOOHA He
BIIOJIHE, €CTh CYIIECTBEHHbIE HEYCTPaHEHHbIE HEIOCTATKY, HEOOXOANMBIE
pacueThl BHINOIHEHHI ¢ omunOKaMu. Peannzanus npoekTa 4acTHYHO
COOTBETCTBYET TEXHMUECKOMY 3aIaHHIO WM 3aJIaHUI0 TIperoaaBarelis. B mpoekre
0003HaueHa, HO He 000CHOBaHA aKTYaJIbHOCTh TeMbl. [IpakTiyeckas 3HAaYMMOCTb
paboTsl chopmynupoBana ciiado. [IoaroTopeHa pe3eHTalus Pe3y/IbTaTOB
padothl. CTyIeHT cl1abo OPUEHTHUPYETCs B 3Tamnax pa3pabOTKH MPOEKTa, OTBEYaeT
TOJIBKO Ha HEKOTOpBIE BOIPOCH aynmuTopur. [110X0 0O00CHOBBIBAET BHIOOD
MHCTPYMEHTOB AJIs peaiu3aiuu npoekta. CTyIeHT ClioCOOEeH BBIIETHTh
JOCTOMHCTBA U HEOCTATKH CBOEW pabOThI MOC/IE CepUU HABOIAIIMX BOIPOCOB,
HO HEe MOXET MPEJIOKHUTh CIIOCOOBI YCTPAHEHU ST HEJJOCTATKOB

YoBneTBOpUTETHHO

ITpoeKT cTyaeHTOM He 3aBepii€H. HemomHOCThIO BBIMOTHEHBI UJIH HE BBHIMIOTHEHbI
COBCEM KJIIOUeBbIe 3a/1aur. [JIs1 eCTECTBEHHOHAYYHOTO MTPOEKTA MPAKTHIeCKast
4acTh He paboTOCIOCOOHA MIJIM He Hayara, eCTh CYIIeCTBEHHbIE HeYCTPaHEHHBIE
HEJOCTaTKU, HEOOXOAUMbIE PACUETHI BHIIIOJHEHBI C TPYObIMHU OIIMOKAMH.
Peanu3arys mpoeKkTa He COOTBETCTBYET TEXHUIECKOMY 3aaHHIO WM 3a1aHHIO
nperoiaBatesisi. B mpoekte HeoO03HaueHa, 1 He 0O0CHOBaHA aKTYaJIbHOCTb
temsl. [IpakTiueckasi 3HaUMMOCTb PadoThl He chopMyrpoBaHa. [Tnoxo
MOATOTOBJIEHA MPE3eHTAIMs Pe3yIbTaTOB paboThl. CTYIEHT MOYTH He
OpHEHTHPYETCS B 3Tarnax pa3pabOTKH MPOEKTa, He OTBeYaeT Ha BOIPOCH!
ayautopuu. I110X0 000CHOBBIBAaETCS BHIOOP MHCTPYMEHTOB ISl peaji3alim
npoekTa. CTYIEHT He CrIocOOeH BBIIEIUTh JOCTOMHCTBA M HEIOCTATKU CBOEH
PaboTHI Jaxe Mocie Ceprur HaBOASIINX BOIIPOCOB

HeynosnersopurensHo

2.3. OueHouHbIEe CpeACTBa ISl TEKYIero KOHTPOJis (IpuMepbl)

2.3.1. MaTepuaJibl AJisl KOMIObIOTEPHOT'0 TECTHPOBAHMSI 00yYAKOIIUXCSI

O6mue KpuTEPUN OI[€eHUBAHUS

HpOHeHT NpaBUWIbHBIX OTBETOB

Ornenka

91% - 100%

5 (OTJIMYHO)




IIponeHT NpaBUILHBLIX OTBETOB Ouenka
81% — 90% 4 (xopomio)
71% — 80% 3 (yAOBIETBOPUTEIILHO)
Menee 70% 2 (HEey/IOBJIETBOPUTEIIBHO)

CooTBeTCcTBHE BONPOCOB TeCcTa MHAMKATOpPaM (POPMHPYEMbIX H OeHHUBaeMbIX
KOMII€TeHIIUI

Ne Bonpoca B Tecte Koa naukaTopa KoMneTeHIHn
1 IK-1.3
2 IK-2.2
3 IK-1.1
4 IK-2.1
5 IK-1.2
6 IK-1.2
7 IIK-1.3
8 IIK-1.2
9 IIK-1.2
10 IK-1.1
11 IK-1.1
12 IK-2.1
13 IK-1.2
14 IK-1.1
15 IK-1.2
16 IK-1.1
17 IK-1.3
18 IK-1.3
19 IK-1.3
20 IK-1.2
21 I1IK-2.2
22 IK-1.2
23 IK-1.1
24 IK-1.1
25 IK-1.1
26 IK-2.1
27 IK-1.1
28 IK-1.3
29 IK-1.1
30 [IK-2.1
31 IIK-1.1
32 IIK-1.1




Ne Bonmpoca B Tecre

Koa mnaukaropa KoMneTeHIUH

33 IK-2.1
34 [IK-2.2
35 [K-2.1
36 IK-2.1
37 IK-1.1
38 [K-2.1
39 [K-2.1
40 ITK-1.2
41 IK-1.1
42 ITK-1.3
43 IIK-2.2
44 IK-2.1
45 IK-1.1
46 [IK-2.2
47 IIK-1.2
48 IK-2.1
49 IK-2.1
50 [K-2.1
51 IK-1.1
52 IK-2.1
53 ITK-2.2
54 ITK-1.3
55 IK-1.1
56 IK-2.1
57 IK-1.1
58 IK-2.1
59 IK-1.1
60 IK-2.1
61 IK-1.1
62 [K-2.2
63 IK-1.1
64 IK-1.1
65 IK-2.1
66 ITK-1.3
67 IK-1.1
68 IIK-1.2
69 IK-1.1
70 IK-1.1




Ne Bonmpoca B Tecre Koa mnaukaropa KoMneTeHIUH
71 IK-1.3
72 IK-1.1
73 IK-1.3
74 IK-1.1
75 IK-2.1
76 IK-2.1
77 IK-1.1
78 IK-2.1
79 IMK-1.1
80 IK-1.1
81 IK-1.1
82 IK-2.1
83 IK-1.2
84 IK-1.2
85 IK-2.1
86 IK-1.1
87 IK-2.1
88 IK-1.1
89 IK-1.1
90 IK-1.1
91 IMK-1.1
92 IK-1.1
93 IK-1.1
94 IK-2.1

Kiro4 oTBeTOB

Ne Bonpoca B Tecre Homep oTBeTa (M1 OTBET, HJINA COOTBETCTBHE)
1 d

2 b,d
3 1

4 a,b
5 c

6 d

7 c

8 a

9

10 3
11 a
12 a




Ne Bonpoca B Tecrte

Homep oTBeTa (MM OTBET, HJIHA COOTBETCTBHE)

13

14

\S NNl

15

16

17

18

19

20

o o (o2 "IN Neoll N @]

21

1b, 2a

22

23

24

25

26

27

28

29

DO (Wl ||~ o

30

31

\O N @}

32

o

33

o

34

&
)

35

o

36

—t

37

38

o

39

40

41

42

43

o

44

S|l T|=|0|T|0 | T|W|O

45

d

46

a,b,c

47

b, c

48

b,d

49

€

50

TPaHCIIOHUPYET, TpaHcrioHnpyeT, TpaHCIIOHUPYET., TPAHCIIOHUPYET.
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Ne Bonpoca B Tecrte

Homep oTBeTa (MM OTBET, HJIHA COOTBETCTBHE)

51 a

52 d

53 b

54 c

55 d

56 b,c,d
57 b

58 c

59 b

60 c

61 a,b
62 1b, 2a
63 2

64 a

65 a

66 -2

67 3

68 b

69 b

70 6

71 b

72 b

73 0,50
74 MakJiopeHa, Makiiopena, MakJlopena, Maxk Jlopena, mak Jlopena
75 b

76 c

77 2

78 b, c
79 I'PaJIUEHT, IPAUEHT.
80 2

81 c

82 c

83 niepernoa, neperuoda., [lepernoda, [epernoda.
84 c

85 b, c
86 c

87 f

88 e
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Ne Bonpoca B Tecte Homep oTBeTa (MM OTBET, HJIHA COOTBETCTBHE)
89 e
90 a
91 2
92 a
93 2
94 b

IlepeyeHb TECTOBBIX BOIIPOCOB

Ne 1. Baoanue ¢ eOuruunvim 86100pom. Boloepume 00ur npasunbHblii omeem.

Onpenenutp, Kakoe u3 quddepeHImanbHbIX YpaBHEHUI OMUCHIBACT CAEAYIONIYIO 3a/1a4y:
3amensioliee AeMCTBUE TPEHUS HA AUCK, BPAIIAIOIIUICS B )KUIKOCTH, TPONOPLUOHATBHO YITIOBOU
CKOpocTH BpatieHus. HailTi yrjioByio CKOpOCTb JUCKa Yepe3 3 MUH T0cjie Hayasla BpalleHusl, eCiu
M3BECTHO, UTO JIMCK, HA4aB BpalIaThCs co cCKOpocThio 200 06/MUH, MO UCTEUEHUN OAHON MUHYTHI

BpaIlaercsi co CKopocthio 120 06/MuH.

EHPHEHTI:I OTEETORE:

A
dt
2y 8" =kt

3 & ka—x)5-2

dt

) V' =kp(N-y)

v _
dt

L

) —kv
a. 1
b. 4
c.2
d.5
e.3

Ne 2. 3aodanue ¢ mHodcecmeeHHbIM 8bl100poM. Boloepume 2 npasunvhvix omeema.

PerenreM KBaipaTHOTO ypaBHeHHA x> — 2xX + 5 = 0 va Python Gyzer

a. 1+2%
b. 1-2*1
c. 1-2%
d. 1 +2%

Ne 3. Baoarnue omxpoimoii ghopmwt. Beeoume omeem.

CKOJIBKO Cpe/iu TIEPEUrCICHHBIX 3aa4 SABISIOTCS «3aaadert Komm» 7 Ykakute duco.

o vx+y+xi=0

oy =e, ¥0)=1 3
o w' =" ¥0) =2

o eVdn+(l—xedy =

k)

(2

r
}.

= g_4
(0)=2
y(0) =1
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Ne 4. 3adarue ¢ MHOHICECMBEHHBIM 8bI00POM. Bbibepume 2 npasunvHulx omeema.

Kakyo O6u0IMOTeKy HYKHO MOIKJIIOUUTh Ha Python, 4yToOB paboTarh ¢ MaTpullaMH
KBaJApaTUIHBIX (popm?

a. sympy

b. numpy

c. mathplotlib

d. math

Ne 5. Badanue ¢ edunuunvim 86100pom. Beibepume ooun npasunvHulii omeem.

CorocTtaBbTe MEPBOMY YPABHEHHIO TOJXOASIIUIN CIIOCO0 pelieHusl.

1) 2x*y"— (") =0

2) ¥"=2sin xcos® x—sin” x

3) 3w’ =Ty"=0

a. TOJICTaHOBKA y'=p(y)

b. mocnenoBarebHOE MHTETPUPOBaHKe 00eUX YacTell ypaBHEHUsI

C. TIOZICTAHOBKA y'=p(X)

Ne 6. 3adanue c edunuurbim 8b100poM. Bvibepume o0un npasunvhbslii omeen.

CoroctaBbTe ypaBHEHHUE MIEPBOTO MOPS/IKA M CIIOCOOBI €T0 PeIleHus
v

w

In v

y'cosx=

a. IOJCTaHOBKA U=Yy/X

b. mojcTaHOBKa y=uv

C. TIOJICTAHOBKA X=uU+a, y=V+b

d. uHTEerpUpOBaHKEe 00CUX YaCTeH ypaBHEHUS

Ne 7. 3adanue ¢ eduHuuHbIM 86100poM. Bolbepume ooun npasunvHulii omeem.

Onpenenutb, Kakoe U3 quddepeHInanbHbIX YPABHEHUI OMUCHIBAET CAEAYIOLIYIO 3a/a4y:
[Tyns, nBurasice co ckopoctbio vO=400 M/c, BXOTUT B TOCTATOYHO TOJICTYIO cTeHy. COnpOTUBIIEHUE
CTEHBI COOOIIAaeT Myjie OTPUIIATEIbHOE YCKOPEHHUE, MPOMOPIIMOHAILHOE KBAJIpaTy ee CKOPOCTH C
K03 purmeHToM mpornopruoHanbHocT k=7 M-1. Haiitu ckopocts niynu dyepe3 0,001 ¢ mocie
BXOXKJCHUS MTYJIU B CTEHY.

BapuaHTel oTBETOB:
dv

1) — =—kn?
dt
28 =kt
dx
3) — =kia—x)(b—x)
dt
4 ¥y =kp(N-y)
5) P
ot
a.2
b. 3
c. 1
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d. 4
e.5
Ne 8. Baoanue ¢ eduruunvim 86100pom. Boloepume 00ur npasunbHblii Omeem.
CoroctaBbTe TPETheMY YPAaBHEHHUIO MOAXOSIINN CIIOCOO peIlieHHS.

1) 2xy" = (") =0

2) ¥"=2sin xcos® x—sin" x

33 =T3"=0

w

a. TIOJICTaHOBKA y'=p(y)

b. moceoBaTesIbHOE MHTETPUPOBaHKE 0OEUX YacTell ypaBHEHUsI

C. MOJCTaHOBKA y'=p(X)

Ne 9. 3adarue ¢ eOuHUUHbIM 8b100POM. Boibepume o0un npasunvhviii omeemn.

Ooee perienue ypaBHeHus y''+7y"=0 umeer Buj

EHPHEHTI:I OTBETOB:

e

o }':C1+C:e'_“
o y=CcosTx+C,sin Tx+C;
oy=C,+Cx+Ce ™
oy=C+Ce " +Ce”*

4
1
3

g o oP

2
Ne 10. 3aoarnue omxpoimoti gpopmol. Beeoume omeem.
CKOJIBKO U3 IPUBEEHHBIX YPABHEHUH ABJIAIOTCA AU epeHIInaNbHBIMU? YKaKUTE YHUCIIO.
a) xfy' = 3 (x+)
b) (x* +e* )y =xv+ ylcosx
c) x’ =2xy43
d) (x* +xy+5yDdy+ Goy + v)dx =0
die™)

g) —=+y+2x=10
dx

Ne 11. 3adarue ¢ eOuHuurbim 6b100pom. Bvibepume 00un npasuavivlii omeent.

CKOJbKO cpequ nepevyrciaeHHbIX AudepeHlInanbHbIX YPaBHEHUI SABJSIOTCS JIUHEHHBIMU
ypaBHEHUSIMU? YKaKUTE YUCIIO.

] ¥ ¥ w2 ]
oy -—==1g= = () =y
X X
. v+l i )
oy == o Xy +5;|,,+_:|,,=I:I
X
a.2

Ne 12. 3adanue ¢ eOuHUUHBIM 8b100POM. Bblbepume 00uH NPasunbHbIL Omeen.
Komanpna Ha Python diff(z, x, 2, y) Beruncisier

a. CMEIIAHHYI0 YaCTHYIO MPOU3BOHYIO (PYHKIIMHU Z TPETHETO MOPsIKa
14



b. BTOPYI0 YacTHYIO MPOU3BOAHYIO (DYHKIIMH Z 10 TIEPEMEHHBIM X U Y

C. BTOPYIO YaCTHYIO ITPOU3BOIHYIO (DYHKIIUU Z IO IIEPEMEHHOM X

Ne 13. 3adanue c eOunuurbim 6b100pom. Boibepume 00un npasunvivlii omeen.

Ecmu limit(abs((x-2)*(x-7)/(x**3-9*x**2+14%x)),x,0,'-") paBeH OECKOHEUYHOCTH U
limit(abs((x-2)*(x-7)/(x**3-9*x**2+14%x)),x,0,'+') paBeH G€CKOHEUHOCTH, TO Yy (PYHKIIUU

a. B TOUKe 2 HeyCTpaHUMBbIH pa3psiB I pona

b. B Touke 2 paspsis Il pona

c. B Touke O paspes II pona

d. B Touke 2 ycrpaHumslil pa3psiB [ pona

e. B Touke O ycTpaHuMblid pa3pbiB | poaa

f. B Touke 0 HeycTpaHumbIl pa3pbiB I pona

Ne 14. 3aoanue omxpoimoii ghopmol. Beedume omeem.

CKOJIBKO M3 MEePEeUYUCIEHHBIX CUCTEM AUGPEepeHIINATbHBIX YPABHEHUI SBJISIOTCS OJHOP-
OIHBIMU CUCTEMaMM? YKaKUTE YUCIIO.

x'=x—y x' =
o a ,
yi=x+y+e yV=x+y
x'=2x+5y x'=3x—2v+¢
= r = r
v =4x-2y v =3x—4y

Ne 15. 3adanue ¢ eournuunvim 8b100pom. Beloepume ooun npagunvHwlii omeem.

CorocTaBbTe ypaBHEHHUE IEPBOTO MOPSIAKA W CIIOCOOBI €r0 perieHust

(x* =Dy + 2" =0

a. OJCTaHOBKA u=y/X

b. moacraHoBKa X=u+a, y=v+b

C. MHTETPUPOBaHUE 0OENX YacTell ypaBHEHU s

d. mopcTaHOBKa y=uv

Ne 16. 3aoarnue omxpoimoti gpopmol. Beeoume omeem.

Brruucnure apryment uncna z = 6.

Ne 17. 3aoarue ¢ eOuruutbim 6b100pom. Bvibepume 00un npasunvivlii omeen.

Vkaxkute PyHKUMIO WM (DYHKIMH, SIBJISIOLYIOCS PEILIEHUEM YPaBHEHUS

-

xy

w

r

Il
bt

EﬂpHﬂHTbIDTEETDB:

]

] }':4— —
+
3t
oY =—
) 2
2
oW=— —
i
2
oY =—
P
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a. 3

b. 4

c.2

d. 1

Ne 18. 3aoanue ¢ eOunuuHbIM 8b100pOM. Bvibepume 00UH npasunbHbIIL omaeen.
Oobiee pemienue ypaBHeHus y''-2y'+2y=0 umeer Buj

BapuaHTul oTEETOB:

o y=e" (Cysin x+C, cosx)

o y=C cosx+ (), sin x

o y=Ce" +C,xe"

oy=Ce +Ce™”

a. 3

b. 1

c.2

d. 4

Ne 19. Badanue ¢ eOuHUUHBLIM 8b100pPOM. Bblbepume 00uH NPAsUNbHBIL Omeen.
VY dpynkmmn y=(1 + 5x)/(3 + X) Kakas BepTUKaJIbHAs aCUMITOTA?

a. x=-1/5

b. x=1/5

c. x=-3

d. x=3

e.y=5

Ne 20. 3aoanue ¢ eOuHuuHbIM 8b100pOM. Bvibepume 00UH npasunbHbIIL Omeen.

ComnocraBbTe YpaBHEHHUE IIEPBOI'o NNOpAaKa 1 CIIOCOOBI €T0 peuIeHud

V' +E =y
x
a. TIOJICTAaHOBKA y=UV
b. uHTErpUpoBaHue 00enx YacTell ypaBHEHHsI
C. TIOJICTAHOBKA U=Y/X
d. moncraHoBKa X=u+a, y=v+b
Ne 21. 3adanue na coomeemcmeue. Coomuecume 3nemeHmvl 08YX CHUCKOB.
CootHecuTe Kakoi OMOMMoTeKe python cCOOTBETCTBYeT TaHHas (DYyHKIUS

1. A.eigenvals() a. numpy
2. linalg.eig(a) b. sympy
Ne 22. 3adanue ¢ eOuHuuHbIM 8b100poM. Bvibepume 00uUH npasunbHblii omeen.

CormocTaBbTe ypaBHEHHE MEPBOTO MOPSAKA W CIIOCOOBI €r0 perieHust

P Fat 5 )
V-—— =y (x+4)°
x+1

a. IIOACTaHOBKaA X=u+a, y:V+b

16



b. moacraHoBKa y=uv

C. MHTETPUPOBaHUE 0OEUX YacTel ypaBHEHUS

d. moacraHoBKa u=y/x

Ne 23. Badarnue omxpoimoti gpopmul. Beeoume omeem.

CKOJIBKO cpeliy NEePEeYrCIIEHHbIX U] pepeHIIMAIBHBIX YPABHEHUN SBJISAIOTCS JIMHEMHBIMU?
VYkaxure 4ucio.

ayv
o y—+x=0
i
W ¥ T
2v(x+1)
¥ Y
=] :L.' ——:Ig_
x x
. v+l
o :L. =
x

Ne 24. 3aoanue ¢ eOuHuuHbIM 8b100pOM. Bvibepume 00UH npasunbHblii omeen.

Onpenenure TUN ypaBHEHUS:

vicosx=

= |-

1

a. OJHOPOJIHOE YpaBHEHHE MEPBOro MopsiaKa

b. MHENHOE ypaBHEHUE MEPBOro MOpsiIKa

c. ypaBHeHue BepHymum

d. ypaBHeHue ¢ pa3aesomuMuUcs nepeMeHHbIMU

Ne 25. 3adanue omxpoimoii gpopmui. Beeoume omeem.

CKOIBKO Cp€au MNECpEeUYUCIICHHBIX 3a/1a4 ABJIAIOTCA <<3a)_'[21‘16ﬁ Komm» ? Ykaxure dmciio.
EHPHHHTI:I OTEETOB:

-

o xp'=1-x
o ydx+ectex dy =0, L(;—r) =—1|

oy =3y-1

@ E}'"}:+(}"} =L »0) =1 ¥D=2

Ne 26. 3adanue ¢ eOuHuuHbIM 8b100pOM. Bvibepume 00UH npasuNbHbIIL Omaeen.

Jlst Toro, 4ToOBl BEIYUCIUTh KOMILIEKCHOE urcio (51+6)/(1+71) B anredpanueckoii hopme
Ha Python, nocratouHo Hanucarthb

a. 5i+6/1+71

b. 514+6/(1+71)

c. (51+6)/(1+7i)

d. (5j+6)/(1+7j)

Ne 27. Baoanue omxpoimoii ghopmol. Beeoume omeem.

CKOJIBKO cpeiu nepeurclieHHbIX qudhepeHIMaIbHbIX YPABHEHU SIBJISIIOTCS OJHOPOAHBIMMU ?
Yxkaxure yucio.

17



Ne 28. Baoanue ¢ eOuHUUHBIM 8b100pPOM. Bbibepume 00UH NPasUNbHbIL Omeen.

VY dpynkumu y=(1 + 5x)/(3 + X) Kakas rOpU30HTaIbHAsA ACUMITOTA?

a. x=-1/5

b. x=1/5

c. x=-3

d. x=3

e.y=5

Ne 29. 3aoanue omkpvimoti ghopmol. Beeoume omeem.

CkonbKO cpe/iv MepeyrcIeHHbIX 3aay sBJseTcs «3aaaueit Komm»? Ykaxute yucio.

-

oy’ =1-x
T
o ydx+ctex dy =0, }'(E) =-1

oy =3y-1
o M+ =L p0) =L =2

Ne 30. 3adarue ¢ eOuruurbiM 6b100poM. Bvibepume 00un npasunviulii omeen.

Kakas komanpma ompejensieT apryMeHT KOMIUIEKCHOTO YKC/Ia B TPUTOHOMETPUUECKOM
opme?

a. arg(x)

b. cmath.polar(x)

c¢. cmath.phase(x)

d. abs(x)

Ne 31. Badarnue omxpoimoti gpopmol. Beeoume omeem.

CKoJbKO cpeau nepevrciieHHbIX qudhepeHIaIbHbIX YPAaBHEHUN SBJISIOTCS OJHOPOAHBIMU ?
VYxkaxure yucio.

dv
o y—+x=0
ah

, YV —x
2v(x+1)

¥ Y
oy —== rg—

Ne 32. 3adanue ¢ eOuHUuHbLIM 8b100pOM. Bvibepume 00UH NpasUNbHbIL OMaeen.

Bropas u3 nepeurciaeHHbIX (PYHKIMI MOKET ObITh pelIeHUEM

18



ST

oy =Cl +C:I+C;€‘|

a. JITHETHOTO OTHOPOIHOTO YPaBHEHHUSI TPETHETO TIOPSIIKA

b. JIMHEWHOTO HEOTHOPOIHOTO YPAaBHEHHSI TPETHETO MOPSIIKA

C. JITHEWHOTO OJTHOPOIHOTO YPAaBHEHUSI BTOPOTO TOPSIIKA

d. TMHEWHOTrO HEOTHOPOAHOTO YPaBHEHUST BTOPOTO MOPSIIKA

€. JIMHEHHOTO YpaBHEHHMS TIEPBOTO MOPSI/IKa

Ne 33. Badanue c eOunuurbim 6b100pom. Bvibepume 00un npasunvivlii omeen.

Kakyio 6ubamoTeky HyXHO MOAKIIOYUTH Ha Python, uroOwl pemats cuctemsl auddep-
EHIMAJIbHBIX YpaBHEHUI ?

a. math

b. scipy

C. numpy

d. sympy

e. mathplotlib

Ne 34. 3adanue ¢ mHoxcecmaeHHbIM 6b100pom. Bvibepume 2 npasunrvhvix omeema.

Kakue OuOamoTekyn HYXHO MOAKIOUYMTh HA Python, yToOB paboTaTh C KOMIUIEKCHBIMU
yuciaamu?

a. SciPy

b. Mathplotlib

c. NumPy

d. Sympy

e. Scikit-learn

f. Math

Ne 35. 3aoanue ¢ eOuHuuHbIM 8b100pOM. Bvibepume 00UH npasUNbHbI Omaeen.

Kakue O6ubnmoTekn Hy:)KHO MOAKIIOUUTH Ha Python, uyToOnI pemats auddepeHIuaibHbe
ypaBHEHUS?

a. Sympy

b. Math

c. Mathplotlib

d. SciPy

e. Scikit-learn

f. NumPy

Ne 36. 3adanue c MHOdCECMBEHHbIM 8bIOOPOM. Bbibepume 2 npasunbibix omeemad.

Kakue OuOIMOTEKM HYXKHO MOAKIIOYUTH Ha Python, 4TOOBl BHIYUCIATH IKCTPEMYMBI
(yskIMM omHOM IepeMeHHON ?

a. Mathplotlib
b. Math
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c. SciPy

d. Scikit-learn

e. NumPy

f. Sympy

Ne 37. 3aodanue omxpoimoii ¢popmul. Beedume omeem.

Ckosnbko cpeau JaHHbIX duddepeHInaibHbIX YpaBHEHUI HEOMHOPOAHBIX ? YKaKUTE YUCIIO.
o y"—4y" +3y=e™

o y"—9y"+20y=x"cosx

o y"—y+1=0

oy"+y=0

3

Ne 38. Badarue ¢ mMHod;cecmBeHHbIM 8b100pOM. Bbloepume 2 npasunvhvlx omeema.

Kakyo O6ubanoTeky HYKHO MOAKIIOUHTH Ha Python, 4ToOB padoTaTh ¢ YHMCIOBBHIMH
Matpuuamu?

a. math

b. sympy

c. numpy

d. scipy

Ne 39. Badanue ¢ eOuHUUHBIM 8b100pPOM. Bbibepume 00uH NPasUNbHbIL Omeen.

Kakue 6GMOIMOTEKN HYKHO TOIKJIIOUMTh Ha Python, 4T0OBI BEIYHMCIIATH IPOM3BOIHBIE?

a. Mathplotlib

b. NumPy

c. SciPy

d. Math

e. Sympy

f. Scikit-learn

Ne 40. 3aoarue ¢ eOuruurbim 6b100pom. Bvibepume 00un npasunvivlii omeen.

CoroctaBbTe BTOPOMY YPaBHEHUIO TIOIXOSAIIHNA CIIOCOO pelleHus].

1) 27y = (") =0

2y ¥"=2sin xcos® x—sin" x

33w —-T1"=0

a. TIOJICTAHOBKA y'=p(X)

b. moceoBaTeIbHOE MHTETPUPOBaHKE 00X YacTell ypaBHEHUsI

C. IOZICTAHOBKA y'=p(y)

Ne 41. 3aoanue ¢ eOUHUMHBIM 8b100POM. Bbibepume 00UH NPAsUNLHBIL OMeEen.

Onpenenurte TUN ypaBHEHUS:

P

v
Vv +—=x
x

-

d. YPaBHCHUEC C pa3aCIAI0INMUCA IIEPEMEHHBIMU

b. ypaBHeHue bepnyiim
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C. JITHEeWHOEe ypaBHEHHE TIePBOrO TOPSIIKA
d. oHOpOIHOE ypaBHEHHE TIEPBOTO TMOPsIAKA
Ne 42. 3aoanue omxpoimoii hopmol. Beeoume omeem.

®yHKIMA y=x*exp(X) sBjsieTcs penieHneM ypasHenus y”-2y +Cy=0 , eciiu C npuHuMaet
KaKoe 3HayeHue? YKaxuTe LEeJI0oe YHUCIIO.

Ne 43. 3adanue ¢ MHOMICECMBEHHBIM 8bI00POM. Bbibepume 2 npasunvHulx omeema.

Eciun Ha python HyXHO BBIYMCIUTB JIEBOCTOPOHHUI pefieN, TO YETBEPTHIM apryMEHTOM B
(ynkumm limit Hy’XHO TOCTaBUTD

a. \left

b. '

c. dir="left'

d. dir="-'

Ne 44. 3aoanue ¢ eOuHuuHbIM 8b100pOM. Bbibepume 00UH npasunbHbIIL Omeen.

®ynkuus dsolve(eq, func, hint="separable’) Ha Python nyuie pemaer nudgepeHunanbHbe
YPaBHEHMS KAKOro THma?

a. JIMHEeHbIE
b. ¢ pa3aensomuMIcs nepeMeHHbBIMU
C. OJTHOPOJIHBIE
d. bepnymum
Ne 45. 3aoanue ¢ edunuurbim 6b1i00pom. Bvibepume o0un npasunvivlii omeen.
Onpepenure TUN ypaBHEHUS:
. 2y

V- =y (x4’
x+1

a. IMHEMHOEe ypaBHEHUE NePBOro MOpPsIIKa

b. ypaBHEHHUE ¢ pa3/IeNsIONIMUCS TIePEMEHHBIMU

C. OTHOPOJIHOE YpaBHEHHUE MIEPBOTO MOPSIIKA

d. ypaBHenue bepnymm

Ne 46. 3adarue ¢ MHONCECMBEHHbIM 8bIOOPOM. Buibepume 3 npasuavibix omeema.

UYTOoOB! BBIYMCIUTD NMPOU3BOAHYI0 3-ro nopsaaka gpyHkuuu y = Inx Ha Python moxHO
Harucarb

a. diff (log(x,math.e), x, x, x)

b. diff (log(x), x, X, X)

c. diff(log(x), x, 3)

d. diff(log(x,e), x, X, X)

Ne 47. 3adarnue ¢ MHONICECMBEHHBIM 8bI00POM. Bvibepume 2 npasuavivlx omeema.

CormocTaBbTe ypaBHEHHE MEPBOTO MOPSIAKA W CIIOCOOBI €r0 perieHnst

x(v? — e+ ydy =0

a. TOJICTAHOBKA X=U+a, y=V+b

b. UHTErpUpoOBaHKE 0OCHUX YaCTeH ypaBHEHUS
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C. TIOJICTAHOBKA y=uv
d. moncraHoBKa u=y/x
Ne 48. 3aoarnue ¢ mMHodcecmeeHHbIM 8b100poM. Bbloepume 2 npasunvivix omeema.

Kakyo 6u61moTeky HyKHO MOIKIIOUMTH Ha Python, 4yToOB pabdoTarh ¢ MaTpullaMH
JIMHEWHBIX ONEepaTopoB?

a. math

b. sympy

c¢. mathplotlib

d. numpy

Ne 49. Badanue ¢ eOuHUUHBIM 8b100pPOM. Bbibepume 00uH NPasUNbHbIL Omeen.

Kakue 6uOnmoTeky HyXKHO MOAKJIIOYMTh Ha Python, uroOsl pemars nuddepeHnnanbHbe
ypaBHeHus?

a. Mathplotlib

b. Math

¢. NumPy

d. SciPy

e. Sympy

f. Scikit-learn

Ne 50. Baoarnue omxpoimoti gpopmol. Beeoume omeem.

UYro caenaer komanaa Python B1 = B.T ¢ marpunein B17?

Ne 51. 3adanue ¢ eOunuurbim 6b100pom. Bvibepume ooun npasunvivlii omeen.

Ornpenenvre TUI ypaBHEHMS:

(x? =Dy +2x° =0

a. ypaBHEHUE C pa3/Ie/SONUMUCS TIepeMEeHHBIMU
b. nMMHENHOe ypaBHEHUE MEPBOro MOPsIIKa

C. ypaBHeHue bepHyiu

d. oqHOpOIHOE YpaBHEHKE TIEPBOTO MOPSIIKA

Ne 52. Baoarue ¢ eOuHUUHBIM 8b100pPOM. Bbibepume 00uH NPasuUNbHbIL Omeen.
Kakoe uncno 3agaer komanga x=complex(1,3)?

a. 1-3i

b. 3+

c. 3-1

d. 1431

Ne 53. Badanue ¢ eOUHUMHBIM 8b100POM. Bbibepume 00uH NPasUNbHBIL Omeen.

Ecnu Ha python BbumcnseTcs mpenesn Ha OECKOHEYHOCTH, TO TPETbUM apryMEHTOM B
(ynkmm limit Hy’)KHO TOCTaBUTD

a. \inf
b. 0o
c.0

d. \infty
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Ne 54. 3aoanue ¢ eOuHUUHBIM 8b100pPOM. Bbibepume 00uH NPasUNbHbIL Omeen.

ITpu kakom 3HaueHnu C pyHkuus y=C-exp(-4x) sBisercss oOLUMM pElIeHUEeM YpaBHEHUS
y"+4y'=0.

a.-1

b.2

c. modoe

d. 1

Ne 55. 3aoanue ¢ edunuuHviM 8b100pom. Bvibepume 00uH npasunbHblii omeen.

TpeTbs U3 nepedncaeHHbIX (PYHKIMIA MOXET OBITh pellleHueM

o y=e(C cosSx+C,sin 5x) +e™*

k]

a. JITHETHOTO HEOJHOPOIHOTO YPaBHEHUS TPEThEro MopsIIKa

b. JIMHEWHOTO OJIHOPOTHOTO YPaBHEHUsT BTOPOTO MOPSI/IKA

C. JITHEWHOTO OJTHOPOIHOTO YPAaBHEHUSI TPETHETO MOPSIIKA

d. TMHEWHOTO ypaBHEHUs MEPBOTO MOPAAKA

€. JIMHEHHOTO HEOTHOPOHOTO YPaBHEHUSI BTOPOTO MOPSIIKA

Ne 56. 3aoanue c mMHod;cecmBeHHbIM 8b100poM. Bbloepume 3 npasunvivix omeema.

Kakas komanga python mpaBUJIBHO BBITIOJHUT YMHOXEHHE MATPUIl C MOAKITIOYESHUEM
ouomorek NumPy?

a. A*B
b. numpy.dot(A, B)
¢. numpy.matmul(A,B)
d. A@B
Ne 57. Badarue ¢ eOuHUMHBIM 8b100pPOM. Bblbepume 00uH NPasunbHbIL Omeen.
Ecnu pagnyc cXoIMMOCTH CTETIEHHOTO psijia paBeH OECKOHEYHOCTH, 3HAYUT
a. psj cXoauTcst 0e3yCJIOBHO
b. psi cXoaUTCs TIPU BCEX X
C. psll pacXonuTCs
d. psin cxoauTcsl yCIOBHO
Ne 58. Baoarue ¢ eOuHUUHBLIM 8b100pPOM. Bbibepume 00uH NPAsUNbHBIL Omeen.
Komanpga python E = np.eye(3) co3paer...
a. MaTpUILy TPEThEro MopsiaKa U3 BCeX eIUHMUIL
b. Marpuily TpeTbero nopsiika U3 Bcex HyJieu
C. MaTpUILy TPEThEro MOPsIKA U3 HyJIel ¢ eJUHULIAMHU T10 [JIABHOW JAUAroHaIN
Ne 59. 3aoanue ¢ edunuuHviM 8b100poM. Bvibepume 00UH npasuNbHbIL Omaeen.
HakioHHBIE aCUMIITOTHI UMEIOT BUT
a.x=a
b.y=xx+b
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c.y=b

Ne 60. 3adanue ¢ eOuHUuHBLIM 8b100pOM. Bvibepume 00UH NPABUNBLHBIIL OMEen.
Kakue 6uO1MoTeKn Hy)KHO NOIKIIOUMTh Ha Python, 4ToOBI BEIYMCIIATH UHTET PasIb?
a. SciPy

b. NumPy

c. Sympy

d. Mathplotlib

e. Math

f. Scikit-learn

Ne 61. 3adarue ¢ MHOMCECMBEHHBIM 8bI00POM. Bbibepume 2 npasunvHulx omeema.

Ol'[peI[eJ'II/ITC THUIl YPABHCHUA:

x(y? —Ddx+ vay =0

a. JIMHeWHOe ypaBHEHNEe NIepBOro NopsiIKa

b. ypaBHeHue ¢ pa3aesIoIUMUCs epeMEeHHbBIMU

. ypaBHeHue bepnynm

d. oqHOpOIHOE YpaBHEHHE NIEPBOTrO MOPsIIKA

Ne 62. 3a0danue na coomeemcmeue. Coommuecume 3nemeHmvl 08YX CHUCKOB.
CootHecuTe Kakol OnOnroTeKe python cooTBeTCTBYET JaHHas (DyHKIUS

1. linsolve() a. numpy
2. linalg.solve() b. sympy
Ne 63. 3aoarnue omxpoimoti gopmol. Beeoume omeem.

CkoJIbKO cpei JaHHBIX HEOTHOPOOHBIX U (pepeHIInaTIbHbIX YPAaBHEHUI TAKUX, Y KOTOPBIX
IIPaBble YaCTU KOTOPBIX UMEIOT «CIIELIMaIbHBII BUI» !

" . g +e "

Ne 64. 3adarue ¢ eOuHUUHBIM 8b100POM. Bbibepume 00uH NPasUNbHbIL Omeen.
VKaxxute BHUJ YaCTHOTO pelleHHUs] HEOIHOPOIHOro AU epeHInaNIbHOrO ypaBHEHUS
Sy"+y'=sinx

1) v=Axcosx

2) v = Asin xe*

3 v={(Ax+B)sin x

) v=Acosx+FBsin x

) v=x(Acosx+ Bsin x)

a. 4
b.2
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c. 1

d.3

e.5

Ne 65. 3adarue ¢ eOUHUUHBIM 8b100POM. Bbibepume 00uH NPasUNbHLIL Omeen.
Komanpa python E = np.eye(3) co3paer...

a. MaTpUIly TPEThEro MopsiaKa 13 HyJel ¢ eUHUIIAMH T10 TJIABHOW IUaroHaIv
b. MaTpUIly TpeThero Mopsijika u3 Bcex HyIen

C. MaTpUILy TPEThEro MopsiaKa U3 BCEX eUHUIL

Ne 66. 3aoanue omxpwoimoii hopmol. Beeoume omeem.

®ynkuua y =C(x +1) asnserca peuieHueM ypaBHeHus y'+2 = 0, eciiu C npuHUMaeT Kakoe
3HaueHue? YKaxuTe LeJioe YUCIIO.

Ne 67. 3aoanue omxpoimoii hopmol. Beedume omeem.

CKOJIBKO cpely MepeurciieHHbIX Tu(depeHIMalbHbIX YPABHEHUN SABJISAIOTCS JTUHEHHBIMU ?
Ykaxure 4ucio.

-

¥ dav . ¥ v
0 ——+4+2—4+4y=0 oy -—-—=tg=—
ax” dx x X
.ov+l
oy == 2 y"+51'+y=0
x

Ne 68. 3adanue ¢ eOunuurbim 6b100poM. Bvibepume 00un npasunviulii omeen.
CoroctaBbTe ypaBHEHHUE ITEPBOTO MOPSIAKA M CIIOCOOBI €r0 peIeHUs

, xt+ ¥
¥ =

x—y

a. TIOJICTAHOBKA X=U+a, y=V+b

b. moxacraHoBKa u=y/x

C. TIOJICTAHOBKA y=uv

d. uHTerpMpoBaHue 00enx YacTell ypaBHEHHS

Ne 69. 3adanue ¢ eOuHuuHbIM 8b100pOM. Bvibepume 00UH NPpaBUNbLHBI OMaEen.

Vkaxute Bu OOILIEro peuieHus OIHOPOAHOro nuddepeHnanbHOro ypaBHeHUs AJis
ypaBHenus y"-4y'+4y=1/(1+exp(x))

EHPHHHTI:I OTBETOB:

oy=Ce"? +Cxe ™
e (C, +C,x)

o y=e""(C, cos x+ C, sin x)

oy

X

=]

oy= Clg

a. 3
b.2
c. 1
d. 4

Ne 70. 3aoanue omxpoimoii ghopmol. Beeoume omeem.
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Beruniciure MoyJib KOMIUIEKCHOTO umcia z = 6.
Ne 71. 3adanue ¢ eOuHuuHbIM 8b100poM. Bvibepume 00UH npasunbHblii omaeem.

Vkaxure (PyHKIMIO, SBJISIONIYIOCS pEllIeHUEeM YPaBHEHUS
dx

T 2x+D)
EHPHHHTI:I OTBETOB:

oy=g

a.3
b. 4
c.2
d. 1
Ne 72. 3adanue ¢ eOunuuHbiM 86100pOM. Boloepume ooun npasunvHbili omeem.

YeTBepras U3 MEePEUUCIICHHBIX (DYHKITUH MOXKET ObITh PEllIeHHEM

SIS

oy=C,+C,x+C,e?|

a. JIMHEHHOTO HEOTHOPOJHOTO YPaBHEHHSI BTOPOTO MOPSIIKA
b. TMHENHOTrO OJHOPOJHOIO YPAaBHEHUsI TPETHErO MOPSIKA
C. IMHEHHOTO OJHOPOIHOTO YPaBHEHMSI BTOPOTO TIOPsIAKA

d. TMHEWHOro ypaBHEHHUs TIEPBOTO MOPSIIKA

€. IMHEIHOrO HEOIHOPOJHOTO YPaBHEHUS TPEThETO MOPsIKA
Ne 73. Baoarnue omxpoimoti ghopmol. Beeoume omeem.

®ynkiua y=C cos 2x gBisieTcs pelleHueM ypaBHeHUs y'=sin2x , ecni C npuHUMaeT

3HaYeHHe (OKPYIJIUTH JI0 2 3HAKOB TOCJIe 3arsiTOM)

Ne 74. 3aoanue omkpoimoti gpopmol. Beeoume omeem.

Hanneiii kog Ha Python import sympy x = sympy.symbols(‘x’) func = cos(x) x0=0

print((func).series(x, x0, 10)) BeigacT paznoxkenue (pyHKIIMA KOCMHYCa B KaKoW psiji?

Ne 75. 3adanue ¢ eOuHuuHbIM 8b100poM. Bvibepume 00UH npasunbHblii omeen.

Kakas kxomaHga pythOl’l NpPaBUJIBHO BBITIOJIHUT YMHOXCHUEC MAaTpuUll C MOAKJIIOYCHUEM

ouomorexkn SymPy?

a. A@B
b. A*B
¢. numpy.matmul(A,B)
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d. numpy.dot(A, B)

Ne 76. 3adanue ¢ eOuHuuHbIM 8b100pOM. Bvibepume 00UH npasunbHblii omaeen.
Komanpa diff(y,x,2).subs(x,x0) na Python Beigaer

a. BTOPYIO MTPOU3BOJIHYIO (DYHKLIMH Y 110 X

b. 3HaUeHWe NMPOU3BOAHOM (PYHKLIMHU Y B TOUKe X=X0

C. 3HAYEHUE BTOPOU ITPOM3BOJHOMN (PYHKIIMM Y B TOuke X=x0

d. mpou3BOIHYI0 (PYHKIIUM Y 110 X

Ne 77. 3a0anue omxpoimoii gpopmul. Beeoume omeem.

CKONBKO Cpe/iv MepeurcIeHHbIX 3aa4 ABJIAI0TCS «3agaueit Komm» ? Ykaxurte ducho.
o w" =" w0 =1

Yy

oy =, ¥0)=1 ¥=e"

o eVde+(1—xe ¥ )dv=0
o M+ =L w0 =1 ¥'(©0) =2

Ne 78. 3adanue ¢ mHoxcecmeeHHvIM 6b100pom. Bvibepume 2 npasunrvhvix omeema.

Kakyio 6ubnmuoTeky HyKHO MOAKIIOYUTH Ha Python, 4ToObI pemarh CUCTeMbl JIMHEWHBIX
YpaBHEHMI?

a. scipy

b. sympy

C. numpy

d. mathplotlib

Ne 79. 3adanue omxpoimoii gpopmul. Beeoume omeem.

BexkTop, cocTosinmii U3 NepBbIX YACTHBIX MPOU3BOAHBIX (DYHKIIMU HA3bIBAETCS BEKTOP-...
Ne 80. 3aoanue omxpvimoii gpopmul. Beeoume omeem.

CKOJIbKO CpelM JaHHBIX ypaBHEHUN HEOJHOPOAHBIX IU(@EepEeHLUATBHBIX ypaBHEHUH,
YPaBHEHUH, ITPaBble YACTHU KOTOPBIX UMEIOT «CIELUATIbHbINA BUI»? YKaXUTE YUCIO.

o y"+6y" +10y =80e”

Ne 81. Baoarue ¢ eOuHUUHBLIM 8b100pPOM. Bbibepume 00uH NPAsUNbHBIL Omeen.

VKaxuTe BHJ YAaCTHOTO pelIeHHWsT HEOJHOPOMHOTO nuddepeHInanbHOro ypaBHEHU S
9y"+6y'=5x
1) v={Ax+B)x

) y=dx

3) y=(Ax+B)e"
4y yv=Ax+B

5y v=~F

a.2

b.3

c. 1l
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d.5

e. 4

Ne 82. 3adanue c edunuurbim 6b100pom. Boibepume 0oun npasunvivlii omeen.
Komanpa python E = np.eye(3) co3naer...

a. MaTpUIly TPEThEro Nnopsiaka 13 Bcex Hysen

b. MaTpuIly TPEThEro MOpsiIKa U3 BCEX eAUHUI]

C. MaTpUILy TPEThEro MOPsIKA U3 HYJIEH C eJUHUIIAMH IO TJIABHOW JIMaroHaIN
Ne 83. 3aoanue omxpoimoii gpopmui. Beedume omeem.

Ecau nepBas 1 BTopast Npou3BogHasi (DYHKIMU B KPUTHUECKON TOUKe paBHbI 0, a TpeThbs --
HE paBHa HYJIO, TO KPUTUYECKAsl TOUKA SABJIAETCH KaKOM TOUYKOM?

Ne 84. 3adanue ¢ eOunuuHbIM 8b100pOM. Bvibepume 00UH npasunbHbIIL omaeen.

Yto BbIAacT KoMaHaa silvestr(A) nmpumeHutesbHO K Matpuiie A = Matrix([[4,0,-1,1],
[0,2,0,0], [-1,0,3,0], [1,0,0,1]])

a. He sBnsieTcs 3HakoonpeaeaeHHON

b. OtpunarenbHoO onpezeseHa

c. [TonoxkuTenbHO orpeaeneHa

Ne 85. 3aoanue ¢ mroxcecmaenHvim 6b100pom. Bvibepume 2 npasunrvhvix omeema.

Kakas komanna npumensiercst Ha Python njist Bo3BeieHus B cTeneHb KOMIUIEKCHOTO yKcia?

a. xn

b. x**n

C. pow(x,n)

Ne 86. 3adarue ¢ eOuHUUHBLIM 8b100pPOM. Bbibepume 00uH NPAsUNbHBIL Omeen.

®dynkumsa y=C1*cosx+C2*sinx+exp(x)/2 sBisieTcst OOIIUM pellieHueM YPaBHEHUS . ..

BHPHHHTI:I OTBETOB:
oy +y=¢ sy +y=e

e
o'+ =10 cy +2vi+yv=e

a. 4

b.3

c. 1

d.2

Ne 87. 3aoanue ¢ eOuHUUHbIM 8b100pOM. Bvibepume o0un npasunvhviii omeen.
Kakue 6ubmmoTreku HyXHO MOAKIIOUUTh Ha Python, 4TOOBI BBIYUCIISIT IPOU3BOAHBIE?
a. NumPy

b. SciPy

c. Math

d. Scikit-learn

e. Mathplotlib

f. Sympy

Ne 88. Baodanue c edunuurbim 6bio0pom. Buibepume 00un npasunvhwlii omeen.

PaIlI/IYC CXOOUMOCTH CTCIICHHOI'O psAda HAXOAUTCA KaK IPEac Ha OECKOHEUHOCTH
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a. oTHoIeHus1 K03 UIMEeHTa N-ro WwieHa K koadduimerty (n+1)-ro
b. OTHOIIEHUA n-TO YieHa K (n+1)-My
C. OTHOILEHHS Ko3(ppuimeHTa n-ro wieHa Kk KoappuuueHty (n-1)-ro
d. Monynst oTHOLIeHUsI KO3 UIMEHTA N-To YjeHa K kKo3gduiuueHty (n-1)-ro
€. MOAYJIsl OTHOILIEHUS KO3 pUIMEeHTa n-To 4jieHa K Ko3dgduimenty (n+1)-ro
f. oTHOIIEHUS n-rO WieHa K (n-1)-my
Ne 89. 3aoanue ¢ eOuHuuHbIM 86100pOM. Bvibepume 00uH npasunvhviii omeen.
[NepBas u3 nepevnciaeHHbIX (PYHKIMIA MOXET OBITh PEllleHUEM

o y=e(C, cos5x+C,sin 5x) +e

cy=Ce™ +C,e"

o y=xh x+Cx

L= Y

cy=C,+Cx+Ce

a. IMHEMHOTO OJHOPOJHOIO YPaBHEHMsI BTOPOro MOpsiaKa

b. TMHENHOro ypaBHEHUs1 EPBOTO MOPSIIKA

C. IMHEHHOTO HEOTHOPOHOTO YPaBHEHUS TPETHETO MOPSI/IKA

d. TMHENHOro OJHOPOTHOTO YPaBHEHUsI TPETHETO MOPSIIKA

€. IMHEIHOTO HEOTHOPOJHOTO YPaBHEHHSI BTOPOTO MOPSIIKA

Ne 90. 3aoanue ¢ eOuHuuHbIM 8b100pOM. Bbibepume 00UH npasunbHbIIL Omeen.

Onpenenurte TUN ypaBHEHHUS:

, X+ ¥
:_L.' =
x—y

a. OIHOPOJIHOE YpaBHEHHE MEePBOro MOPsIIKA
b. ypaBHeHUe ¢ pa3elsoIUMUCs IepeMeHHBIMU
C. JIMHENHOEe ypaBHEHME TIEPBOT0 MOPSIIKa
d. ypaBHenue bepHyium
Ne 91. 3aoanue omxpoimoii hopmol. Beeoume omeem.

CKoJbKO cpey MepedrcrieHHbIX TuddepeHIInaIbHbIX YPAaBHEHUI SBISIOTCS YPaBHEHUSIMU
NIEPBOTO NOpsAKA 7 YKakUTE YUCIIO.

e TY 2P L4y o0
e ex

.

, Vo —-x

- ' v

2yv(x+1)

Ne 92. Badanue ¢ eOUHUUHBIM 8b100POM. Bblbepume 00uH NPasUNbHLIL Omeen.

ConocraBbTe THUIl YpaBHEHHUSI M €ro BO3MOXHbIE PELIEHMS: HEOJHOPOIHOE Pa3HOCTHOE
ypaBHEHUE BTOPOI'o MOpsiIKa
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o y=Ce " +Cxe™" +2e
oy =(C +Cx)e"
13;. +C: 2; _ 2.'-1'—41'{(_

ow=

d.2
Ne 93. 3adanue omxpoimoii gpopmul. Beeoume omeem.

CKOJIbKO Cpeay NMepeurcieHHbIX qudepeHnanbHbIX YPABHEHUN SIBISIOTCS YPABHEHUSMU
BTOPOro nopsijika? YKaxute 4yuciio.

-

s Y 2% ay=0 0y @ix=0

dx x ax
Py, @, _¥ox
ox -+ xy—+x" =y ¢y =—
ax” dx 2v(x+1)

Ne 94. 3adanue ¢ eOuruuHbIM 8b100pOM. Bvibepume 00UH npasunbHblii omeen.
dynkimsa y=integrate(6*x**5, (x,0,4)) Ha Python Bbruucaur
a. HeCOOCTBEHHBIN MHTETpal
b. onpeneneHHbI HHTETpaT
C. HEOIpeIeIeHHbI UHTETpal
2.3.2. [IpakTuyeckne 3aaanus 1js oneHKku komnenerunu «IMK-2.1»
Ne 1. KomnaexcHuie uucaa.
Ha Python BbruucnuTe 3HaueHre BhIpaXkeHUs U MPeCTaBbTe pPe3yIbTaT B BUJE a + bi
(3-41)(-3 + 51)/(1- 41 )
Ne 2. IIpedenbi.
lim (—22—3x—T7)%e2r,

Ha Python Bbranciuts npesient: oo

Ne 3. Hccaedosarue coyHKuuL.

_ 2r2—5r—4
Ha Python naiinute acuMnToTsl rpaduika yHKIMU: £—1
Ne 4. PsobL.
s (0o 1)
n=2 Hm

Ha Python HaiinuTe paguyc u MHTEpBal CXOAUMOCTH psiAa:
Ne 5. Mampuuygpi.
410 A= ( 1 1)
£ 1 - ] 3
Boruncauts ecim
Ne 6. Pewterue cucmem NUHEHHBIX YPAGHEHULL.

Ha Python HaiiTu oOmee u 6a3ucHOEe pelIeHUs CUCTEMBl JIMHEHHBIX ypaBHEHUM
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r—2y+2z=-3,
3r—y+3z=1,
2r+y+z=4.

Ne 7. Keaopamuunwie gpopmbl.

Qz,y) =622 —4zy+2y2+ 8xz+ 722
Hana kBagparuuyHas ¢opma . C nomouisio

Python Haiitu ee matpwuily u vicciieoBath (OpMy Ha 3HAKOOINPEIETIEHHOCTb.
2.3.3. [IpakTuyeckne 3aaanus aJsi oneHku komnenerunu «IMK-2.2»

Ne 8. IIpouseoonvie.

Ha Python nmoctpouts rpaduk ¢pynkiuu f(x) ¢ ykazaHueM TOUEK IKCTPEMyMa,TOUYEK

_ r2—16
f[a:]_n[;;.-m}

nepernda u aCUMITOT:
Ne 9. Qynxyuu mHozux nepemenHubIx.

; z=x3+zy+y2.
Ha Python HaiiTu 3kcTpemMyMbl (DYHKIIUU Hapucosats yHkImo u

yOenuTcs, 4YT0 SKCTPEMYM HaiiIeH BEPHO.

Ne 10. Hnmeepaneot.
y=2z,y=—x2+T7x—0.

Ha Python naiitu rutomaap (urypsl, OrpaHiYeHHOW JIMHUSMU
Hapucosatb rpaduxk.

Ne 11. Jugpcbpepenuuanvrovie ypasrerus nepsozo nopsioka.

Haiitu pemenue nuddepenuuanbioro ypaBuenus xdy — (x4-y)dx,ynoBieTBopsioiiee
HavajbHOMY ycioBuio y(1) = 1.

Ne 12. /lugpgbeperyuanvruie ypasrerus 6mopozo nopsioka.
" — i,
Ha Python pemuts 3agauy Ko ﬁ y(0)=1,y'(0) =2.
Ne 13. Cucmemvt OugpgbepeHuuanbHuIX YpasHeHUll.
Ha Python pemmts 3agauy Komm: dx/dt= 2x - Sy + 3, dy/dt= 5x - 6y + 1, x(0) = 6,y(0) = 5.
2.3.4. IIpakTuyeckne 3aaaHus 1Jjs oneHKu komnenerunu «IMK-2.3»
Ne 14. Yucaennoe pewterue OuggepeHyuanvhbix YpasHeHui.

Ha Python HaiiTu uyucineHHoe pemeHue 3agayu Komu cucteMbl ypaBHEHUU

Y=Y, Y Yy =Y, — U ¥, (0)=1,,(0)=0
Ha orpeske [0; 2].

2.3.5. IlpakTnueckue 3ananus 1js oneHKd kommneHeruuu «IMK-1.1»

Ne 15. Mampuupr.

C nmomomeio Python npeacraButs Bektop f = (46,46,92,0) Kak JUHEHHYIO KOMOMHAIIMIO
Bektopos a = (0,1,1,3), b= (0,2,3,0), c = (2,1,1,1), d = (0,3,0,4).

Ne 16. Jluneiinvle onepamopet.

4=(L5)

Jana matpuna . ¢ momotpio Python onpenenure, kakoil u3 BeKTOpoB x1 =
(1,2), x2 = (0,3), x3 = (0,0) siBAsIETCS COOCTBEHHBIM TSI MATPUIIBI A?
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2.3.6. IIpoekTsl ajst oneHku komneHeTmuu «IK-1.2»
Ne 17. Ilpoexm.

3anuImTech Ha OMH U3 MPOEKTOB, pa30epuTech, Kak MPUMEHATh CUCTEMbI KOMITBIOTEPHOM
MaTeMAaTHKH JIJIs1 pellieHus 3aJa4 U3 BHIOPAHHOTO BaMU MpuiiokeHus1. [1onroroBbTe JOKJIaq Ha 9Ty
TEMY JJIsl BCeU ayIUTOPUH.

1. Mogeip eCTECTBEHHOTO poCTa BBIITYCKa.

2. Mogensb cripoca U NpeaIoKeHusl.

3. Maremarnueckas MOAE/b SMUIEMUU.

4. Haxoxenne 00beMOB TeJl BpallieHHsl.

5. HaxokaeHue 1JuH TyTy KpUBBIX.

6. DKOHOMUYECKHUE 331a41 Ha JU(PepEeHIMPOBAHUE.
7. DKOHOMHUYECKHE 3aJa4l HA UHTET PUPOBAHMUE.

8. Ilpumenenue kpurepus CuibBecTpa AJis ONPEAEIeHUs BbITYKJIOCTH UM BOTHYTOCTU
(byHK1LIMIT MHOTMX IEPEMEHHBIX.

9. Ilpumenenue kputepusi CusabBecTpa AJisl ONPEETIeHUs] TOUEeK IKCTpeMyma (PyHKUUN
MHOTUX MePEMEHHBIX.

10. Ucnionib30BaHue MaTpuil B SKOHOMUKE.
2.3.7. IIpoekTsl ajst onenku komneHernuu «IK-1.3»

Ne 18. Ilpoexm.

3anuImmrech Ha OIUH U3 MPOEKTOB, pa3depuTech, Kak MPUMEHATh CUCTEMbI KOMITHIOTEPHOM
MaTeMAaTUKH JIJIs1 pelieHus 3aJa4 U3 BHIOPAHHOTO BaMU MpuiiokeHus1. [1onroroBbTe JOKJIA] Ha Ty
TeMY JJIsl BCeU ayIUTOPUH.

1. Monenb eCTeCTBEHHOTO pOCTa BBITYCKA.

2. Mopesns cripoca v MpeJioKeHHsI.

3. Maremarnueckas MOAE/b SMUIEMUU.

4. HaxoxeHue oObeMOB TeJl BpalleHHs.

5. HaxoxaeHue JUIMH 1yTy KPUBBIX.

6. DKOHOMUYECKHUE 33/1a41 Ha JU(PepEeHIIMPOBAHUE.
7. DKOHOMHUYECKHE 3aJa4l HA UHTET pUPOBaHMUE.

8. Tlpumenenue kpurepus CuibBecTpa AJs ONPEAEIeHUs BbITYKJIOCTH UM BOTHYTOCTH
(pyHK1IMIT MHOTMX IEPEMEHHBIX.

9. Ilpumenenue kputepusi CuabBecTpa AJisl ONpPENeIeHUs] TOUeK IKCTpeMyma (PyHKUUN
MHOI'MX IIEPEMEHHBIX.

10. Ucnionp30BaHUE MaTpUll B SKOHOMUKE.

3. IIpome:kyTOUHasA aTTeCTAIUA

3.1. MeToanueckue MaTepuaJbl, olipeaeisionie Npoueaypy oleHNBaHNsI 3HAHNI,
YMeHNii, HAaBbIKOB H ONBITA 1eSATEJbHOCTH

3ayeT sABASETCS 3aKJIIOUYUTENbHBIM 3TANoM Mpoliecca (POpMUPOBAHUS KOMIETEHIUN
oOyyarouierocsi mpu U3y4eHUW AMCHUIUIMHBL U MMEeT 1eJIbl0 MPOBEPKY U OLIEHKY 3HAaHUM
o0ydJalIierocsi o TEOPUU, U MPUMEHEHHIO TIOJyUYEeHHbIX 3HAHWI, YMEHUW M HABBIKOB TPH
pELIEeHNH MPAKTUYECKUX 3aJau.

3aueT MPOBOAMTCS MO PACIUCAHHIO, C(OOPMHUPOBAHHOMY Y4E€OHO-METOIUIECKUM YIIpaB-
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JICHUEM, B CPOKH, MPEAYCMOTPEHHbIE KaJICHIAPHBIM yU4eOHbIM IpadrKoM. 3aueT MPUHUMAETCS
MpenoaaBaTesieM, BeylIUM JIEKIIMOHHbIE 3aHSATHUS.

3aueT MPOBOAUTCS TOJBKO IMPH MPEAbSBICHUN 00yYaAIOIUMCS 3a4eTHOM KHUKKH U TIPU
YCJIOBHH BBHITIOJIHEHHUSI BCEX KOHTPOJIBHBIX MEPOTIPHUSITUH, MPEIyCMOTPEHHBIX YUeOHBIM IJIAHOM U
padoueil mporpaMMoi JUCHUIUIMHBL. OOydJalonMcs Ha 3a4eTy MpeacTaBIseTcs MpaBo BHIOPaTh
onvH u3 6uietoB. Bpems moarotoBku k otBety coctaiser 30 MuHyT. [lo ncTeyeHnN yCcTaHOBII-
€HHOT0 BpeMEHH O0y4JaloIIuiicsl JOJKEH OTBETUTh Ha BOIIPOCH! Owmileta. Pe3ynbrarsl 3ayera oLeHu-
BaIOTCS MO YETHIpeXOaUIbHOW CUCTEME M 3aHOCATCS B 3a4€THO-9K3aMEHAIIMOHHYIO BEIOMOCTh U
3aYeTHYI0 KHMXKKY. B 3aueTHyI0 KHMXKKY 3aHOCATCS TOJBKO TOJIOKUTENIbHbIE OlleHKU. [Toamm-
CaHHBIH MperoaaBaresieM SK3eMILISP BEJOMOCTH CAAETCS He MO3/IHee CIEAYIONIEro AHs B JeKaHarT.

B CJIydyac HEABKU O6y‘laIOIII€FOCH Ha 3a4€T B 3a4YC€THO-3K3dMCHAIIMOHHYIO BCIOMOCTb
OCJIaC€TCA OTMECTKA «HE ABKaA». O6yqa10mnec;1, HE IIpomrieanive mpoMeXKyTo4HYyl arTeCTaluio 1no
AUCHOUIIIIMHE, OOJI’KHbI JIMKBUAUPOBATH AKAJACMHNYCCKYIO 3aJ0JIKEHHOCTb B YCTAHOBJICHHOM

JIOKAJIbHBIMU HOPMATUBHBIMH aKTaMHU TIOPAIKE.

3.2. Bonpochl K 3a4eTy € OI[€HKOIl

Ne Bomnpoc Koa xomnerenmun

1. | Ucnomp3oBanue momyiist cmath 6uonmvoreku Math st padotet ¢ | [TK-2.1, TTIK-2.2, TTK-2.3
KOMIUIEKCHBIMU YUCJIAMH.

2. | Ucnionb3oBanue OMOIMOTeKU Sympy /i CHMBOJILHBIX [IK-2.1, IIK-2.2, TIK-2.3
BBIYKCJICHUI [UIsI pellieHus] 33/1a4 MaTeMaTUuyecKoro aHajan3a

3. | ®ynkuus tangent(). Pynkuus tangent_from_point(). [1K-2.1, TIK-2.2, I1K-2.3
®ynkuus study function(). [1K-2.1, TIK-2.2, [1K-2.3

5. | ®ynkuus critical points(). @ynkuus suff _indic(). Oynkuus I1K-2.1, I1K-2.2, TIK-2.3
ctitical points conditional().

6. | Ucronp3oBanue 6ubmorteku Mathplotlib mist co3manus [1K-2.1, [1K-2.2, T1K-2.3
TPEXMEPHOI rpapuKH MPU MOCTPOSHUHU (PYHKLIMIA JBYX
apryMeHTOB.

7. | @ynkuuma Cauchy(). @ynkuusa Cauchy_s(). I[1K-2.1, IIK-2.2, TIK-2.3
®ynkuusa Cauchy_k(). I[1K-2.1, TIK-2.2, T1IK-2.3
®ynkuumsa Lin_homogen_2().®ynkuus Lin_inhomogen(). IIK-2.1, I1K-2.2, TIK-2.3

10. | dynkuus dsolve () 6uOIMOTEKU Sympy [Uisl peLeHHs [1K-2.1, TIK-2.2, [1K-2.3
OIHOPOJHBIX JIMHEWHBIX cUCTEM AU depeHIInaNbHbIX YPaBHEHUI
MepBOTO MOPSIJIKA C MOCTOSTHHBIMU KO3(p(UITMEHTaAMH.

11. | ®ynkuum ode() u odeint() moayns scipy.integrate 1ist [K-2.1, IIK-2.2, TIK-2.3
YKCJIEHHOTO PEIICHUs] YPaBHEHUI M CUCTEM OOBIKHOBCHHBIX
JupdepeHIaTbHbIX YPaBHEHU! NIEPBOTO MOPsijIKa.

12. | Ucnonb3oBanue 6ubmuoreku Mathplotlib mist coznanus I1K-2.1, I[IK-2.2, TIK-2.3
JIBYMEpHOU rpapvKu Mpy YUCJICHHOM pellieHun
T pepeHIaIbHbIX ypaBHEHUI.

13. | ®ynkuusa Minor_elem(). ®ynkuusa Algeb_compl(). Pynkuus [1K-2.1, TIK-2.2, [1K-2.3
Minor_Matrix(). ®ynkuus Basis_Minor().

14. | Ucnonbs3oBanue 6udmmoreku NumPy ais padotsl ¢ marpuriamu. | [TK-2.1, TTIK-2.2, TTK-2.3

15. | Ucrionp3oBanne 6ubnmoteku Sympy it padotsl ¢ Marpuriamu. | [TK-2.1, ITK-2.2, TTIK-2.3
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Ne Bonpoc Ko komnerenmun
16. | Ucnonp3oBanue 6ubnmorekn NumPy a5 pelieHus cuctemM [1K-2.1, TIK-2.2, [1K-2.3
JIMHEWHBIX YPaBHEHUI.
17. | Ucnionp30Banre OUOIMOTEKN Sympy IS pEIICHUs] CUCTEM IK-2.1, TIK-2.2, T1IK-2.3
JIMHENHBIX YPABHEHUN.
18. | Ucnonb3oBanue 6ubnmoreku NumPy ams pabotsl ¢ marpuniamu | [TK-2.1, TIK-2.2, TTK-2.3
JIMHEMHBIX ONIepaToOpOB.
19. | Ucrionp3oBanne 6udnmoreku Sympy it padotsl ¢ Mmarpuriamu | [TK-2.1, ITK-2.2, TTIK-2.3
JIMHEMHBIX OIMEPATOPOB.
20. | dynkuus silvestr(). [IK-2.1, I1K-2.2, TIK-2.3
21. | Ucnionb3oBanue 6udmoreku NumPy mist padotsl ¢ matpuriamu | [TK-2.1, TIK-2.2, TIK-2.3
KBaJpaTUYHBIX (DOPM.
22. | Ucnonb3oBaHue Oubnmoteku Sympy uis padotsl ¢ Matpunamu | [TK-2.1, T1IK-2.2, TTIK-2.3
KBaJIpaTUYHBIX (POPM.
3.3. TemaTuka KypcoBbIX padoT
[Mo 1aHHOW TUCIUIIMHE BHITIOHEHNE KYPCOBBIX MPOEKTOB (padoT) HE MpeaycMaTpUBAETCS.
3.4. MartepuaJbl s KOMIBIOTEPHOT0 TeCTHPOBAHHSA 00y4arOIMMXCsl
O0mue KpuTEPUN OIeHNBAHUS
IIpoueHT NpaBHJIbLHBIX OTBETOB Ouenka
91% - 100% 5 (OTIMYHO)
81% — 90% 4 (xopolIIo)
71% — 80% 3 (yAOBJIETBOPUTEIILHO)
Menee 70% 2 (HEyOOBJIETBOPUTEIILHO)
CooTBeTCcTBHE BONPOCOB TeCTa HHANKATOPaM (hopMHpyeMbIX H OlleHMBaeMbIX
KOMIIeTeHII
Ne Bonpoca B Tecte Kon nungukaropa komMneTeHIun
1 [1K-1.3
2 [1K-2.2
3 IK-1.1
4 ITK-2.1
5 IK-1.2
6 IK-1.2
7 IIK-1.3
8 IK-1.2
9 MK-1.2
10 MK-1.1
11 MK-1.1
12 MK-2.1
13 [K-1.2
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Ne Bonmpoca B Tecre

Koa mnaukaropa KoMneTeHIUH

14 IK-1.1
15 IK-1.2
16 IK-1.1
17 IK-1.3
18 IK-1.3
19 IIK-1.3
20 IIK-1.2
21 IK-2.2
22 IK-1.2
23 IK-1.1
24 IK-1.1
25 IK-1.1
26 IK-2.1
27 IK-1.1
28 IK-1.3
29 IK-1.1
30 [IK-2.1
31 IIK-1.1
32 I1K-1.1
33 IK-2.1
34 IK-2.2
35 IK-2.1
36 IK-2.1
37 IK-1.1
38 IK-2.1
39 IK-2.1
40 IK-1.2
41 I1K-1.1
42 IK-1.3
43 IK-2.2
44 I1K-2.1
45 IK-1.1
46 IK-2.2
47 IK-1.2
48 IK-2.1
49 IK-2.1
50 IK-2.1
51 IK-1.1
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Ne Bonmpoca B Tecre

Koa mnaukaropa KoMneTeHIUH

52 IK-2.1
53 [IK-2.2
54 IIK-1.3
55 IK-1.1
56 IK-2.1
57 IK-1.1
58 [K-2.1
59 IK-1.1
60 IK-2.1
61 IK-1.1
62 IIK-2.2
63 IK-1.1
64 IK-1.1
65 IK-2.1
66 IIK-1.3
67 IK-1.1
68 [K-1.2
69 IK-1.1
70 IK-1.1
71 I1K-1.3
72 IK-1.1
73 ITK-1.3
74 IK-1.1
75 IK-2.1
76 IK-2.1
77 IK-1.1
78 IK-2.1
79 IK-1.1
80 IK-1.1
81 IK-1.1
82 IK-2.1
83 ITK-1.2
84 ITK-1.2
85 IK-2.1
86 IK-1.1
87 IK-2.1
88 IK-1.1
89 IK-1.1
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Ne Bonmpoca B Tecre Koa mnaukaropa KoMneTeHIUH

90 IK-1.1

91 IK-1.1

92 IK-1.1

93 IK-1.1

94 IK-2.1
Kuarou oTBeTOB

Ne Bonmpoca B Tecre Homep oTBeTa (M1 OTBET, HJIU COOTBETCTBHE)

1 d

2 b, d

3 1

4 a,b

5 c

6 d

7 c

8 a

9 c

10 3

11 a

12 a

13 c

14 2

15 Cc

16 0

17 a

18 b

19 c

20 c

21 1b, 2a

22 b

23 1

24 d

25 2

26 d

27 3

28 e

29 2

30 c

31 2
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Ne Bonpoca B Tecrte

Homep oTBeTa (MM OTBET, HJIHA COOTBETCTBHE)

32 c

33 d

34 d, f
35 a

36 c, f
37 3

38 b, c
39 e

40 b

41 c

42 1

43 b, d
44 b

45 d

46 a,b,c
47 b, c
48 b, d
49 e

50 TpaHCIIOHUpYeT, TpaHcrioHnpyeT, TpaHCTIOHUPYeET., TPAHCTIOHUPYET.
51 a

52 d

53 b

54 c

55 d

56 b,c,d
57 b

58 c

59 b

60 c

61 a,b
62 1b, 2a
63 2

64 a

65 a

66 -2

67 3

68 b

69 b
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Ne Bonpoca B Tecte Homep oTBeTa (MM OTBET, HJIHA COOTBETCTBHE)
70 6

71 b

72 b

73 0,50

74 MakJsiopeHa, Maksiopena, MakJlopena, Mak Jlopena, mak Jlopena
75 b

76 c

77 2

78 b, c

79 IPAJMEHT, TPAAUEHT.

80 2

81 c

82 Cc

83 neperuoa, neperuoda., [leperuda, [leperuda.
84 c

85 b, c

86 c

87 f

88 e

89 e

90 a

91 2

92 a

93 2

94

Hepequb TE€CTOBBIX BOIIPOCOB

Ne 1. 3adanue ¢ eduHuuHbIM 86100pOM. Bolbepume ooun npasunvHulii omeem.

Onpenenutb, kKakoe U3 JudpdepeHInanbHbIX YPABHEHUI OMUCHIBAET CAEAYIOLLYIO 3a4a4y:
3ameisionee 1eHCTBUE TPEHUS Ha JUCK, BPAITAIOIIWIACS B )KUAKOCTH, MPOMOPIIMOHAIIBHO YTIJIOBOR
CKOpocTH BpaleHus. HailTi yrioByio CKOpOCTb AUCKa Yepe3 3 MUH MOcjie Hayala BpallleHusl, eCu
M3BECTHO, YTO JIUCK, HAYaB BpaIaThcsa cO CKOpocThio 200 06/MUH, 1O MCTEUEHUN OJHON MUHYTHI

Bpaiaercsi co ckopoctsio 120 06/MuH.
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EHPHEHTI:I OTBETOB:

1) D
et
2) 8" =kt
dx
3) —=ka—-x)}(b-x)
Pels
4 V' =k(N-»)
5 % - oy
dt
a. 1
b. 4
c.2
d. 5
e.3

Ne 2. Baoanue ¢ mHodxcecmaentbim 8b100pom. Boloepume 2 npasuavhvlx omeema.
PerenrieM KBajipaTHOTO ypaBHeHUs x> — 2x + 5 = 0 a Python Gyzer

a. l+2%

b. 1-2*I

c.1-2%

d. 1+ 2%

Ne 3. Baoarnue omxpvimoii ghopmwt. Beeoume omeem.

CKoJbKO cpe/iv epeurcIeHHbIX 3aay ABJIATCS «3agadeit Komm» ? Ykaxure uucio.

oy =, 0 =1 y2=¢"
o w' =00, w0 =2 ¥ (0)=2
o eVdr+(1—xeVdv=0, p(0)=1

Ne 4. 3aoanue ¢ mHod’CECMBEHHBIM 8blOOpOM. Buibepume 2 npasunvhvix omeema.

Kakyio 6u0amoTeky HyKHO NMOIKIIOUMTh Ha Python, 4yToOb paboTarh ¢ MaTpulamMu
KBaJApaTU4HbIX (popm?

a. sympy

b. numpy

c. mathplotlib

d. math

Ne 5. 3adarue ¢ eOuHuuHbIM 8b100pOM. Boibepume o0un npasunvhviii omeen.

CortoctaBbTe IEPBOMY YPaBHEHUIO TIOIXOIAIAN CIIOCOO perieHusl.

1) 2x7y" = () =0

2) ¥"=2sin xcos® x—sin" x

3) 3 —Ty"=0

a. TIOZICTAaHOBKA y'=p(y)
b. mocnenoBarebHOE MHTETPUPOBAaHKUE 00EUX YacTell ypaBHEHUsI
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C. TIOJICTAHOBKA y'=p(X)

Ne 6. 3adanue ¢ eduHuuHbIM 8b100pOM. Boibepume ooun npasunvHulii omeem.
CormocTtaBbTe ypaBHEHHUE MEPBOTO MOPSAKA U CIIOCOOBI €r0 perieHust

' Y

vicosx=——

] oy

a. MOJCTaHOBKaA u=y/X

b. moacraHoBKa y=uv

C. MOJICTAaHOBKA X=Uu+a, y=v+b

d. uaTerpupoBaHUe 00EUX YacTell ypaBHEHUs

Ne 7. 3adarue ¢ eOuHU4HbIM 8b100pOM. Buibepume ooun npasunvhsiii omeen.

Onpenenuth, Kakoe u3 qudepeHINaTbHbIX YPAaBHEHUIA OMUCHIBACT CIIEIYIONIYIO 3a/1a9Yy:
[Tyns, qeurasics co ckopocthio VO=400 m/c, BXOOUT B IOCTaTOYHO TOJICTYIO cTeHy. COnpoTUBIIeHUE
CTEHBI COOOIIAeT IyJie OTPHUIIATEeIbHOE YCKOPEHHUE, MPOMOPIIMOHATIBHOE KBAIPaTy €€ CKOPOCTH C
ko3 punmentom nponopunoHanbHocty k=7 M-1. Haiitu ckopocts nynu uepes 0,001 ¢ nocne
BXOXICHUS TTYJA B CTECHY.

EHPHEHTI:I OTBETOB:

dv

1) —=—k
Fols
2) 5" =kt
3 & ka5 -2)
Foks
4) V' =N —y)
5) d—vz—ﬁcv
Fols
a.?2
b.3
c. 1
d. 4
e.5

Ne 8. 3aodanue ¢ edunuunbvim 86100pom. Bolbepume ooun npasunvHulii omeem.
CormocTaBbTe TpeTheMy YPAaBHEHHUIO MOAXOISIINN CIOCO0 pellieHHs.

1) 2xy" - (") =0

2) ¥" = 2sin xcos® x—sin" x

33w —T1"=0
a. MOZICTAaHOBKA y'=p(y)
b. mocnenoBarebHOE MHTETPUPOBaHKE 00EUX YacTell ypaBHEHUsI
C. TIOZICTAHOBKA y'=p(X)
Ne 9. Baoanue ¢ eduruunbIM 86100poM. Bbloepume 00uH npasunbHulli Omeem.

Oomee pemenue ypaBHeHus y''+7y"'=0 nmeeT Buj

41



BapuaHTh! OTBETOB:
oy=C,+Ce "

o y=CcosTx+C,sin Tx+C;
o y=C,+Cx+Ce ™
cy=C+Ce " +Ce’"

a. 4
b. 1
c.3
d.2
Ne 10. 3a0danue omxpoimoii gpopmul. Beeoume omeem.
CKOJIBKO U3 IPUBEEHHBIX YPABHEHUN ABJISIOTCA AU depeHInanbHbIMU? YKaKUTE YUCIIO.
a) x{) = 2 (x+ )
b) (x? +e")y' = xy+ ¥y’ cosx
c) ! =2xv+3
d) (> +3v+ 5y dv+ By + 37 e =0
d(e”)

g) —+y+2x=0
dx

Ne 11. 3aodanue ¢ eOunuuHvIM 8b100pOM. Bvibepume 00UH npasunbHblii omeen.

CKONBKO cpegy NepevyrcaeHHbIX AUQPepeHIINaNbHbIX YPABHEHUH ABJISAIOTCA JIMHEMHBIMU
ypaBHEHUAMHU? YKaXKUATE YUCIIO.

Ne 12. 3adanue ¢ eOunuuHbIM 8b100poM. Bvibepume 00uH npasunbHblii omeem.

Komanpna Ha Python diff(z, x, 2, y) Beruncisier

a. CMEIIaHHYI0 YaCTHYIO MPOU3BOAHYI0 (DYHKIIMU Z TPETHEro MOpPsiIKaA

b. BTOPYI0 YaCTHYIO IPOU3BOAHYIO (DYHKIIMHU Z 110 IEPEMEHHBIM X U Y

C. BTOPYIO YaCTHYIO TPOM3BOAHYIO (DYHKIIMU Z IO IEPEMEHHOM X

Ne 13. 3aoanue ¢ eOUHUUHBIM 8b100POM. Bbibepume 00uH NPasUNbHLIL Omeen.

Ecmm limit(abs((x-2)*(x-7)/(x**3-9*x**2+14%*x)),x,0,'-") paBeH OECKOHEYHOCTU W
limit(abs((x-2)*(x-7)/(x**3-9*x**2+14%x)),x,0,'+') paBeH O€CKOHEYHOCTH, TO y (PYHKIIUU

a. B TOUKe 2 HeYCTpaHUMBbIN pa3psiB I poma

b. B Touke 2 pa3psis Il pona

c. B Touke O pazpsiB 11 pona

d. B Touke 2 ycrpaHumblil pa3psis [ pona

e. B Touke O ycrpaHuMbliii pa3psiB I pona

f. B Touke 0 HeycTpaHuMbIi pa3pbiB | poaa

Ne 14. 3aoanue omxpoimoti gpopmul. Beeoume omeem.
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CKOJIBKO M3 MEePEeUYUCIEHHBIX cucTeM AugepeHIaIbHbIX YPAaBHEHUI SIBJISIOTCS OJHOP-
OJHBIMU cUcTeMaMu? YKaXUTe YUCIIO.

r i [

x =x—y x =y
o a ,
yi=x+y+e Yy =x+y
x =2x+5y =3x—2y+¢
= r = r
v =4x—2y v =3x—4y

Ne 15. 3aoanue ¢ eOunuuribim 6b100pom. Boibepume 0oun npasunvivlii omeen.

CorocTaBbTe ypaBHEHHUE IEPBOTO MOPSIAKA W CIIOCOOBI €r0 PeIieHUs

(x* =Dy + 2" =0

a. MOJCTaHOBKA u=y/X

b. moacraHoBKa X=u+a, y=v+b

C. MHTETPUPOBaHUE 0OEUX YacTel ypaBHEHUS

d. moncraHoBKa y=uv

Ne 16. 3adarnue omxpoimoti ghopmol. Beeoume omeem.

Brruucnure aprymeHt yucna z = 6.

Ne 17. 3aoarue ¢ eOunuutbim 6b100pom. Bvibepume 00un npasunvivlii omeen.

Vkaxkute QyHKUMIO WM (DYHKIMH, SIBJISIOLIYIOCS PELLIEHUEM YPaBHEHUS

2 r
xv

Il
bt

Eﬂp“ﬂHTbl OTBETOB:

k-

a. 3
b. 4
c.2
d. 1
Ne 18. Baoarue ¢ eOuHUUHBLIM 8b100pPOM. Bblbepume 00uH NPAsUNbHBIL Omeen.

Obee pemenue ypapHeHus y'-2y'+2y=0 nmeeT BUJ
BapuaHTkl OTEETOE:

o y=e"(Cysin x+ C, cosx)
o y=Ccosx+C,sinx
 y=Ce" +C,xe"
y=Ce" +Ce™

o

o
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a. 3

b. 1

c.2

d. 4

Ne 19. 3aoanue ¢ eOunuuHvIM 8b100pOM. Bvibepume 00UH npasunbHblii omeen.
VY dpynkimu y=(1 + 5x)/(3 + X) Kakass BepTUKaJIbHAsA aCUMITOTA?

a. x=-1/5

b. x=1/5

c.x=-3

d. x=3

e.y=5

Ne 20. 3aoanue ¢ edunuunvim 8b100pom. Bolboepume ooun npasunvHblii omeem.

CorocTaBbTe ypaBHEHHUE IEPBOTO MOPSAKA M CIIOCOOBI €r0 perieHust
¥+ B
x
a. MOJCTaHOBKa y=uv
b. UHTErpupoOBaHKE 00EHUX YacTeH ypaBHEHUS
C. MOJCTAaHOBKA U=Y/X
d. moacraHoBKa X=u+a, y=v+b
Ne 21. Baoanue na coomeemcmeue. Coommuecume 31emMeHmMvl 08YX CNUCKOB.
CootHecuTte Kakoi OMOMMOTEKe python cOOTBETCTBYeT aHHas (DyHKIIUS

1. A.eigenvals() a. numpy
2. linalg.eig(a) b. sympy
Ne 22. 3adanue c eOunuurvim 6b100pom. Buibepume ooun npasunvivlii omeen.

CorocTaBbTe ypaBHEHHUE IEPBOTO MOPSIAKA M CIIOCOOBI €r0 PeIeHUs

. Ly . .
V-——=y(x+4)°
x+1

a. TIOJICTAHOBKA X=U+a, y=V+b

b. mojcTaHoOBKa y=uv

C. MHTErpupoBaHre 00eNX YacTell ypaBHEHUSI

d. moacraHoBKa u=y/x

Ne 23. 3aoanue omxpoimoii gpopmul. Beeoume omeem.

CKOJIBKO cpely NepeunciieHHbIX U] (epeHIMAIbHbIX YPABHEHUN ABJIAIOTCA JTUHENHBIMU !
VYkaxure 4ucio.
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dy
o y—+x=0
ax
¥y —x
2v(x+1)
r ¥
I::L.' —"_=rg"_
x x
. v+l
I::L.':
x

Ne 24. 3adanue ¢ eOuHuuHbIM 8b100pOM. Bvibepume 00UH npasuNbHbIIL Omaeen.

()HpCﬂCHHTeTIHIypaBHCHHHI

vicosx=

= |-

1

a. OJHOPOJIHOE YpaBHEHHE NEPBOro MopsiaKa

b. MMHENHOE ypaBHEHUE MEPBOIo MOPsIIKa

c. ypaBHeHue bepHymum

d. ypaBHEeHUE ¢ pa3/Ie/sIOIUMUCS TIEPEMEHHBIMU

Ne 25. 3adanue omxpoimoii gpopmui. Beeoume omeem.

CKOJIBKO Cpe/iu TIEPEeUMCICHHBIX 3aa4 ABJISIOTCA «3aaadeit Komm» ? Ykakute uuco.
EHPHBHThIDTBETDB:

-

oy =1-x

o ydx+ectex dy =0, l(;—r} = —1|

Ne 26. 3adanue ¢ eOuHuuHbIM 8b100pOM. Bvibepume 00UH npasunbHbIIL Omeen.

Jlst Toro, 4TOOBl BEIYUCIUTh KOMILIEKCHOE urcio (51+6)/(1+71) B anredpanueckoii hopme
Ha Python, nocratouHo Hanucarb

a. 5i+6/1+71

b. 51+6/(1+71)

c. (51+6)/(1+71)

d. (5j4+6)/(1+7j)

Ne 27. Baoanue omxpoimoii ghopmol. Beeoume omeem.

CKOJIBKO Cpefii IepeurclieHHbIX JUddepeHIIMAIbHBIX YPAaBHEHUI SIBJISAIOTCS OIHOPOAHBIMU ?
YKaxure 4ucio.

-

dv dav . ¥ v
0 ——+2—+4y=0 oy -——=gog=—
ax* dx x x
. v+l
ooy == 0 y"{—ﬁy'+};::ﬂ
x

Ne 28. 3aoarue ¢ eOuruurbim 6b100pom. Buibepume 00un npasunviolii omeen.

45



V ¢pyskumn y=(1 + 5x)/(3 + X) Kakas ropu30HTaIbHASI aCUMIITOTa?

a. x=-1/5

b. x=1/5

c. x=-3

d. x=3

e.y=5

Ne 29. Baoarnue omxpoimoti gpopmol. Beeoume omeem.

CKObKO cpeid MEPEYMCIeHHBIX 3a7a4 sABJsgeTcs «3agader Komm»? Ykaxure dncro.

4

oxp' =1—-x"

o ydx+ctex dy =0, l(;—r} =-1

Ne 30. 3adanue ¢ eournuunvimM 86100pOM. Boloepume ooun npasunvHblli omeem.

Kakas komanpga ompejensieT apryMeHT KOMIUIEKCHOTO 4YKMCJIa B TPUTOHOMETPUUECKOU
opme?

a. arg(x)

b. cmath.polar(x)

c¢. cmath.phase(x)

d. abs(x)

Ne 31. 3adanue omxpoimoii gpopmui. Beeoume omeem.

CKOJIBKO cpeiy MepeurclieHHbIX qudhepeHIMaIbHbIX YPABHEHUN SIBJISIOTCS OMHOPOAHBIMHU ?
Ykaxure yucio.

dy
o yv—+x=0
i
N
2v(x+1)
.V 1;
o :L.' —"_=rg"_
x x
. v+l
o :L. =
x

Ne 32. 3aoanue ¢ eOUHUUHBIM 8b100pPOM. Bvibepume o0un npasunvhviii omeen.
Bropas u3 nepeuriciieHHbIX (DYHKIMI MOKET OBbITh pelieHueM

o y=e¥(C, cos 5x+ C,sin 5x) +e

oy =Ce™+(C,e”"

o y=xh x+Cx

2

oy=C,+C,x+Ce?|

a. JITHEHOT'O OTHOPOJIHOTO YPaBHEHHUSI TPETHETO MOPSIIKA
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b. JIMHEHOTO HEOTHOPOJAHOTO YPAaBHEHUS TPETHETO MOPSIIKA

C. JITHEWHOTO OIHOPOJIHOTO YPAaBHEHUSI BTOPOTO MOPsIIKA

d. TMHENHOro HEOTHOPOAHOTO YPABHEHH I BTOPOTO MOPSIIKA

€. JITHEHOTO YpaBHEHU s IEPBOT0 MopsiaKa

Ne 33. 3adanue ¢ eOuHuuHbIM 8b100pOM. Bvibepume 00UH npasuNbHbIIL Omaeen.

Kakyio 0ubaMoTeKy HYXKHO MOAKIIOYUTH Ha Python, uroOwl pemats cucteMsl auddep-
CHLUAJIbHBIX YPABHEHUI1?

a. math

b. scipy

C. numpy

d. sympy

e. mathplotlib

Ne 34. 3adarue ¢ MHONMCECMBEHHbIM 8bIOOPOM. Buibepume 2 npasuavibix omeema.

Kakue OuOMMoTeky HYXHO MOAKIIOYMTH HA Python, 4ToOB paboTaTh C KOMIUIEKCHBIMU
quciaaMu’?

a. SciPy

b. Mathplotlib

¢. NumPy

d. Sympy

e. Scikit-learn

f. Math

Ne 35. Badanue ¢ eOuHUUHBIM 8b100pPOM. Bbibepume 00uH NPasUNbHbIL Omeen.

Kakue 61OnmoTekn HyXXKHO MOAKMIOUNTh Ha Python, uToOw pemats auddepeHnuaibabe
ypaBHeHus?

a. Sympy

b. Math

c. Mathplotlib

d. SciPy

e. Scikit-learn

f. NumPy

Ne 36. Badarue ¢ MHONMCECMBEHHbIM 8bIOOPOM. Buibepume 2 npasunavhbix omeema.

Kakne OMOMMOTEKM HYXKHO MOAKJIIOYUTH Ha Python, 4TOOBI BBIYHCIATH IKCTPEMYMBI
(pyHK1IIMM OHON TepeMeHHO ?

a. Mathplotlib

b. Math

c. SciPy

d. Scikit-learn

e. NumPy

f. Sympy

Ne 37. Baoarnue omxpoimoti gpopmul. Beeoume omeem.

CkonbKo cpenu 1aHHbIX TudepeHINaTbHbIX YPABHEHUI HEOQHOPOIHBIX ? YKaKUTE YUCTIO.
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oy -4y +3y=¢"

o y"—9y"+20y=x"cosx
o y"—y+1=0

© ¥ +y=0

3

Ne 38. 3adanue ¢ mMHOMCECMBEHHBIM 8bIO0POM. Bbibepume 2 npasunvHulx omeema.

Kakyo O6ub1moTeky HyXHO NMOIKIIOUUTH Ha Python, 4ToOBH pabGoTaTrh ¢ YUCIOBBHIMU
MarpuLamu ?

a. math

b. sympy

C. numpy

d. scipy

Ne 39. 3adanue ¢ eOuHuuHbIM 8b100pOM. Bvibepume 00UH npasUNbHbI OMeen.

Kakue 6ubmmoreku HyXHO MOAKIIOUUTh Ha Python, 4TOOBI BBIYUCISITH TPOU3BOAHBIE?

a. Mathplotlib

b. NumPy

c. SciPy

d. Math

e. Sympy

f. Scikit-learn

Ne 40. 3adanue ¢ eOuruurbim 6b100poM. Bvibepume 00un npasunvivlii omeen.

CoroctaBbTe BTOPOMY YPaBHEHHUIO TIOIXOASIINMA CIIOCOO peIleHusI.

1 2xy" - (") =0

2) ¥"=2sin xcos® x—sin" x

3) 3y’ =T7y"=0

a. IOJICTAaHOBKA Y'=p(X)

b. moceoBaTeIbHOE UHTETPUPOBAHNE O0EUX YacTell ypaBHEHUsI

C. TIOZICTAaHOBKA y'=p(y)

Ne 41. Baoarue ¢ eOuHUUHBIM 8b100pPOM. Bbibepume 00uH NPasUNbHbIL Omeen.

Onpenenurte TUN ypaBHEHUS:

-

v, ¥
Vv +—=x
x

a. ypaBHEHUE C pa3/Ie/sIONIUMUCS TepeMEeHHbIMU

b. ypaBHeHue bepnyiium

C. JITHEWHOEe ypaBHEHHE TIePBOTO TOPSIIKA

d. oqHOpOIHOE YpaBHEHKE NIEPBOTrO MOPsIIKA

Ne 42. 3aoanue omxpoimoii hopmol. Beeoume omeem.

DyHKIMA y=x*exp(X) sBjsieTcs penieHneM ypasHenus y”-2y' +Cy=0 , eciiu C npuHumaer
KaKoe 3HaueHue? YKaxuTe LeJI0oe YUCIIO.

Ne 43. 3adarnue ¢ MHOMCECMBEHHBIM 8b100POM. BblOoepume 2 npasunvhvlx omeema.
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Eciun Ha python HyXHO BBIYMCIUTB JIEBOCTOPOHHUI Tpe/ieN, TO YETBEPTHIM apryMEHTOM B
(pynkumm limit Hy’KHO IOCTaBUTH

a. \left

b. "'

c. dir="left'

d. dir="-'

Ne 44. 3aoanue ¢ eOuHUUHBIM 8b100POM. Bbibepume 00uH NPasUNbHbIL Omeen.

®ynkuus dsolve(eq, func, hint="separable’) Ha Python nyuiue pemaer nuddepeHunanbHbie
YPaBHEHMS KAKOro THmna?

a. JINHENHbIE

b. ¢ pa3gensomuMKcs epeMeHHbBIMU

C. OIHOpOJIHBIE

d. bepnymum

Ne 45. 3aoanue ¢ edunuunvim 8b100pom. Boloepume ooun npasunvHblii omeem.

Onpepenure TUN ypaBHEHUS:

. PAH 4 4
Vo——=y (x+4)°
x+1

a. IMHEMHOEe ypaBHEHUE NIePBOro MOpPsIIKa

b. ypaBHEHHE ¢ pa3/IeNsIONIIMUCS TIePEMEHHBIMH

C. OTHOPOJIHOE YpaBHEHHUE MIEPBOT0 MOPSIIKA

d. ypaBHeHue bepnyum

Ne 46. 3adarue ¢ MHONCECMBEHHbIM 8bIOOPOM. Bvibepume 3 npasuavibix omeema.

UYTOoOB! BHIYMCIUTD NMPOU3BOAHYI0 3-ro nopsaaka (gpyHkuuu y = Inx Ha Python moxHO
Harucarb

a. diff (log(x,math.e), x, x, x)

b. diff (log(x), x, X, X)

c. diff(log(x), x, 3)

d. diff(log(x,e), x, X, X)

Ne 47. 3adanue ¢ mHoxicecmaeHHbIM 6b100pom. Bvibepume 2 npasunvhvix omeema.

CormocTaBbTe ypaBHEHHUE MEPBOTO MOPSAKA W CIIOCOOBI €r0 perieHust

x(v? — e+ ydy =0

a. MOJICTAHOBKA X=U+a, y=V+b

b. uHTErpMpoBaHNe 00eHX YacTell ypaBHEHHS

C. TIOJICTAHOBKA y=uv

d. moacraHoBKa u=y/x

Ne 48. 3aoanue ¢ mHodHceCmMEeHHBIM B8bIO0OPOM. Bbibepume 2 npasunvrvix omeema.

Kakyo O6uO1moTeKy HyKHO MOIKJIIOUNTh Ha Python, 4yToOBH paboTarh ¢ MaTpullaMH
JIMHEWHBIX ONepaTopoB?

a. math
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b. sympy
¢. mathplotlib

d. numpy
Ne 49. Baoanue ¢ eOuHUUHBLIM 8b100pPOM. Bbibepume 00uH NPasUNbHLIL Omeen.

Kakue 61OnmoTekn HyXKHO MOAKMOUNTh Ha Python, uToOw pemats auddepeHnuaibabe
ypaBHeHus?

a. Mathplotlib

b. Math

¢. NumPy

d. SciPy

e. Sympy

f. Scikit-learn

Ne 50. Baoarnue omxpoimoti gpopmol. Beeoume omeem.

Yro caenaer komanaa Python B1 = B.T ¢ marpunein B17?

Ne 51. 3aoarue c eOuruutbim 6b100pom. Bvibepume 00un npasunvivlii omeen.

Onpenenure TUN ypaBHEHUS:

(x? =Dy +2x° =0

a. ypaBHEHUE C pa3/Ie/SiONIUMUCS TIepeMEeHHbIMU
b. JIMHEMHOE ypaBHEHHE TIEPBOTO MOPSIKA

C. ypaBHeHue bepHyinu

d. oqHOpOIHOE YpaBHEHKE TIEPBOTrO MOPSIIKA

Ne 52. Badanue ¢ eOuHUMHBIM 8b100pPOM. Bblbepume 00uH NPasUNbHbIL Omeen.
Kakoe uncno 3agaer komanga x=complex(1,3)?

a. 1-3i

b. 3+i

c.3-

d. 1431

Ne 53. Baoarue ¢ eOUHUUHBIM 8b100pPOM. Bbibepume 00uH NPasUNbHLIL Omeen.

Ecmu Ha python Bblumcnsercs mpenesn Ha OECKOHEYHOCTH, TO TPETbUM apryMEHTOM B
(ynkumm limit Hy)KHO OCTaBUTD

a. \inf

b. 0o

c.0

d. \infty

Ne 54. 3aoanue ¢ eOunuuHbIM 8b100pOM. Bvibepume 00UH npasuUNbHbIIL OMmaeen.

[Tpu kakom 3HaueHuu C pynkuus y=C-exp(-4x) sBisieTcsi OOLUIMM pellIeHUeM YpaBHEHUS
y"+4y'=0.

a.-1

b.2

c. modoe
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d. 1
Ne 55. 3aoanue ¢ eOunuuHbIM 8b100pOM. Bvibepume 00UH npasunbHbIIL omaeen.
TpeTbs U3 nepeuncieHHbIX (PYHKIUNA MOXET ObITh pellieHueM
o v=e ““(C cosSx+C,sin 5x)+e
=C, e + C, e*
=xh x+Cx

(]

k]

cv=C,+C,x+Cie?|

a. JITHETHOTO HEOHOPOJHOTO YPaBHEHUS TPEThEro MopsIIKa

b. JIMHEWHOTO OJIHOPOTHOTO YPaBHEHUsT BTOPOTO MOPSI/IKA

C. JITHEHOTO OIHOPOIHOTO YPAaBHEHUSI TPETHETO MOPSIAKA

d. TMHENHOro ypaBHeHus1 NEPBOrO MOPSIIKA

€. JIMHEHHOTO HEOTHOPOHOTO YPaBHEHUSI BTOPOTO MOPSIIKA

Ne 56. 3adarue c MHOMCECMBEHHBIM 8b100POM. Bbloepume 3 npasuavhvix omeema.

Kakas komaHaa python nmpaBWJIbHO BBIIIOJHUT YMHOXEHHE MATPHI] C MOIKIOUYEHUEM
ouommorekt NumPy?

a. A*B

b. numpy.dot(A, B)

¢. numpy.matmul(A,B)

d. A@B

Ne 57. Baoarue ¢ eOuHUMHBIM 8b100pPOM. Bbibepume 00uH NPasUNbHbIL Omeen.
Ecnu pagryc cXoIMMOCTH CTETIEHHOTO psijia paBeH OECKOHEYHOCTH, 3HAYUT

a. psj cxoaurcst 0e3yCcI0BHO

b. psi cXoauTCs TP BCEX X

C. psll pacXonuTCs

d. psia cXxomUTCs YCIOBHO

Ne 58. 3aoanue ¢ eduruunviM 8b100pOM. Boloepume o0un npasunvHuili omaeem.
Komanpga python E = nip.eye(3) co3paer...

a. MaTpUIly TPEThEro MopsiaKa U3 BCeX eJUHMUIL

b. Marpuily TpeTbero Nopsiika U3 Bcex HyJieu

C. MaTpUIly TPEThEro MOpsIKa U3 HyJIel ¢ eJUHULIAMHU T10 [JIABHOW JAUAroHaIN
Ne 59. 3adanue ¢ eOunuuHvIM 8b100pOM. Bvibepume 00UH npasuUNbHbIL OMmaeen.
Hak1oHHBIE aCUMIITOTHI UMEIOT BU/T

a. x=a

b.y=xkx+b

c.y=b

Ne 60. 3adanue ¢ eOUHUMHBIM 8bI00POM. Bbibepume 00UH NPAsBUNLHBIL OMeEen.
Kakue 6MOIMOTEKN HYXKHO TIOIKIIOUMTh Ha Python, 4TOOBI BEIYKCIIATE HHTET PAITBI?
a. SciPy

b. NumPy

c. Sympy
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d. Mathplotlib

e. Math

f. Scikit-learn

Ne 61. 3aoarue ¢ MHONMCECMBEHHBIM 8bIOOPOM. Buibepume 2 npasunvibix omeema.

Onpenenurte TUN ypaBHEHHUS:

x(v? — e+ yay =0

a. IMHEWHOEe YpaBHEHUEe TIePBOro MOpPsIIKa

b. ypaBHeHUe ¢ pa3aesoUMUCs IepeMEeHHbBIMU

. ypaBHeHue bepnyim

d. oHOpOIHOE ypaBHEHHE TIEPBOTO TOPSAKA

Ne 62. 3aoanue na coomseemcmeue. Coommecume 31eMmeHMbl 08YX CNUCKOB.
CootHecuTe Kakoi OnOMMoTeKe python COOTBETCTBYET TaHHas (DyHKIIUS

1. linsolve() a. numpy

2. linalg.solve() b. sympy

Ne 63. 3aoanue omxpvimoti ghopmol. Beeoume omeem.

CKOJIBKO cpeqyl IaHHBIX HEOAHOPOAHBIX Au(hepeHIaTbHBIX YPAaBHEHUN TAKUX, Y KOTOPBIX
MIPaBble YaCTU KOTOPBIX UMEIOT «CIIEIIUaIbHBIIA BUI» ?

e’ +e*
oy —dy=—r—
2
oy =2y'+2y=2
o y"+3y' =10
" 1
oy +_:|,.'=

Joos2x

Ne 64. 3adanue ¢ eOuHuuHbLIM 8b100pOM. Bvibepume 00UH NPABUNbLHBII OMEen.
VKaxute BHUJ YaCTHOTO pelleHHUs] HEOJHOPOMHOro AU epeHIInaIbHOTO ypaBHEHUS
Sy"+y'=sinx

1) v=Axcosx

2) v = Asin xe*

3) v=(Ax+ B)sin x

4y v=Acosx+PFsin x

5} v=x(Acosx+ Bsin x)

a. 4

b.2

c. 1

d.3

e.5

Ne 65. 3adarue ¢ eOUHUUHBIM 8bI00POM. Bblbepume 00uH NPasUNbHbIL Omeen.
Komanpa python E = np.eye(3) co3paer...

a. MaTpMIly TPEThEro MopsiIKa U3 HyJel ¢ eIMHUIIAMU MO TJIABHOW JUaroHaIu
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b. Marpuily TpeThero nopsiika U3 Bcex HyJieu

C. MaTpUIly TPEThEro MopsiaKa U3 BCeX eUHUIL

Ne 66. 3aoanue omxpoimoii hopmol. Beeoume omeem.

Oynkiusa y =C(x +1) aBngerca pemienneM ypaBHeHud y'+2 = 0, ecam C npruHUMaeT Kakoe
3HaueHue? YKaKuTe 1eJioe YUCIO.

Ne 67. 3adanue omxpoimoii gpopmul. Beeoume omeem.

CKOJIbKO cpeny TepeuncyieHHbIX g epeHraibHbIX YPaBHEHUH SIBJISIOTCS JIMHEHHBIMMU ?
YKaxute 4ncio.

4

dy v LV v
0 ——+4+2=—+4y=0 oy -—=pg=—
ax” dx x X
R |
oy == s y"+51y' +y=0
X

Ne 68. 3adarue ¢ eduruuHbIM 8b100pOM. BolOepume ooun npasunbHuili omaeem.
CoroctaBbTe ypaBHEHHUE MIEPBOTO MOPS/IKA U CIIOCOOBI €T0 pelleHusI

, xt+¥
Y =

x—y

a. MOJCTAaHOBKA X=u+a, y=v+b

b. nmoacraHoBKa u=y/x

C. TIOJICTAHOBKA y=uv

d. uHTerpMpoBaHue 00enX YacTell ypaBHEHHS

Ne 69. 3adanue ¢ eOunuuHbIM 8b100pOM. Bvibepume 00UH npasuUNbHbIL Omaeen.

Vkaxute BUA OOIIEro perieHuss OJHOPOAHOro AU (dEepeHInaNIbHOTO YpaBHEHUS IS
ypaBHeHus y''-4y'+4y=1/(1+exp(x))

BapuaHTkl OTEETOB:

cy=Ce"? +Cxe ™

cy=e(C; +C,x)

o yv=e""(C, cos x+ C, sin x)

b -

d. 4

Ne 70. 3aoarue omxpoimoii hopmol. Beeoume omeem.

Boruuciute Moy KOMITJIEKCHOTO yucia z = 6.

Ne 71. 3adanue ¢ eOuHuuHvIM 8b100poM. Bvibepume 00UH npasunbHblii omeen.

Ykaxure q)YHKL[I/IIO, ABJIAOINYIOCA PEHICHUEM YPAaBHECHU A
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o dx
2x+1)
Bapuautel oTBRTOR:

oy=g

d. 1
Ne 72. 3adanue ¢ eOuHuuHbIM 86100pOM. Boloepume ooun npasunvHbili omaeem.
YeTBepras U3 MepeIUCIeHHBIX (DYHKITUI MOXKET ObITh PellieHHEM
o y=e(C, cos5x+C,sin 5x) +e
cy=Ce™ +C,e"
y=xhx+Cx

0

a. JIMHEMHOTO HEOTHOPOJHOTO YPaBHEHUS BTOPOTO MOPSIIKA
b. TMHENHOT0 OJHOPOJHOIO YPAaBHEHUsI TPETHETO MOPSIKA
C. JIMHEWHOTO OJHOPOJHOTO YPaBHEHHsI BTOPOTO MOPsAKA

d. muHeiHOTO ypaBHEHHMSsI IEPBOTO MOPSIIKA

€. IMHEIHOTO HEOTHOPOJHOTO YPaBHEHUS TPEThETO MOPsIKA
Ne 73. Badarnue omxpoimoti gopmol. Beeoume omeem.

®ynkuua y=C cos 2x gBiasgeTcs pelieHueM ypaBHeHM:A y'=sin2x , eciu C npuHUMaeT
3HaYeHHe (OKPYIJIUTH JI0 2 3HAKOB TOCJIe 3arsiTOM)

Ne 74. 3a0anue omxpoimoii gpopmul. Beedume omeem.

Hannbii ko Ha Python import sympy x = sympy.symbols(‘x’) func = cos(x) x0=0
print((func).series(x, x0, 10)) BeigacT paznoxkenue (pyHKIIMA KOCUHYCA B KaKOW psij?

Ne 75. 3aoanue ¢ eOuHuuHvIM 8b100pom. Bvibepume 00uH npasunbHblii omeem.

Kakass komMaHga python NmpaBUJIbHO BBIIIOJHUT YMHOXEHUE MATPUIl C MOAKTIOYCHUEM
ouomorexkn SymPy?

a. A@B
b. A*B
¢. numpy.matmul(A,B)
d. numpy.dot(A, B)
Ne 76. 3adanue ¢ eOunuutbim 6b100pom. Bvibepume 00un npasuviulii omeen.
Komanpa diff(y,x,2).subs(x,x0) Ha Python Beigaer
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a. BTOPYIO NPOM3BOHYIO (DYHKIIMU Y 110 X

b. 3HaYeHMe MPON3BOJHOMN (PYHKIIMHU Y B TOUKE X=X

C. 3HAYEHHE BTOPOU MTPOM3BOJHOMN (PYHKIIMH Y B TOuke X=x0

d. mpou3BOIHYI0 (PYHKIIMH Y T10 X

Ne 77. 3a0anue omxpoimoii gpopmul. Beeoume omeem.

CKoJBKO Cpe/iv IEpEeUnCIeHHBIX 3aay ABJIAITCS «3agadeit Komm» ? Ykaxure uucio.
o w" =" w0 =1

oy =e, p0)=1 y2=e"

o eVde+(1—xe ¥ )dv=0

o (MY =1 p0)=1L y'(0)=2

Ne 78. 3adanue ¢ mHoxcecmaeHHbIM 8b100pom. Bvibepume 2 npasunrvhvix omeema.

Kakyio 6uO1moTeky HyKHO MOAKIIOYUTH Ha Python, 4ToObI pemarb CUCTeMbl JIMHEWHBIX
yYpaBHEHMIA?

a. scipy

b. sympy

C. numpy

d. mathplotlib

Ne 79. 3adanue omxpoimoii gpopmui. Beeoume omeem.

BexkTop, cocTosinmii U3 NepBbIX YACTHBIX MPOU3BOAHBIX (DYHKIIMU HA3bIBAETCS BEKTOP-...
Ne 80. 3aoanue omxpoimoii gpopmul. Beeoume omeem.

CKOJIbKO Cpely JaHHBIX ypaBHEHUN HEOJHOPOAHBIX IU(@EepeHLUATbHBIX ypaBHEHUH,
ypaBHEHUI1, MTPaBble YaCTU KOTOPBIX UMEIOT «CIIEIUAIbHBIA BU»? YKaKUTE YUCIIO.
o y"+6y +10y =80e"

"

oY —¥V=XCO8 X

Ne 81. Badanue ¢ eOuHuUHbLIM 8b100pPOM. Bbibepume 00uH NPasUNbHLIL Omeen.

VKaxuTe BHJ YaCTHOTO pElIeHHWs HEOJHOPOJHOTo nuddepeHInanbHOro ypaBHEHU S
9y"+6y'=5x

1) v={Ax+B)x
) yv=dx

3) yv=(Ax+B)e"
4y v=Ax+1B

) v=~h

a.2

b.3

c. 1l

d.5

e. 4

Ne 82. 3adanue ¢ eOunuuHviM 8b100pOM. Bvibepume 00uH npasunbHblIl omaeen.
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Komanpna python E = np.eye(3) co3naer...

a. MaTpUILy TPEThEro MopsiaKka 13 Bcex Hysen

b. Marpuily TpeTbero Nopsiika U3 BCeX eJUHUI]

C. MaTpUILy TPEThEro MOpsiIKa U3 HyJIEH C eIMHUIIAMU TIO TJIABHOUM TUAroHaIN
Ne 83. 3adanue omxpoimoii gpopmui. Beeoume omeem.

Ecnu nepBas u BrOpas npousBoAHasi (PyHKLIMU B KPUTUUYECKOU TOUKE paBHbI 0, a TpeThs --
HE paBHa HYJIO, TO KPUTUYECKasl TOUKA SABJIAETCH KaKOH TOUYKOM?

Ne 84. 3aoanue ¢ eduruuHviM 8b100poM. Bvibepume 00uH npasunbHbli omaeen.

Yto BbIAacT KoMaHaa silvestr(A) nmpumeHutesbHO K Marpuiie A = Matrix([[4,0,-1,1],
[0,2,0,0], [-1,0,3,0], [1,0,0,1]])

a. He sBnsieTcs 3HakoonpeaeneHHON

b. OtpunarenbHo onpezeeHa

c. [lonoxurenbHO onpeeneHa

Ne 85. 3adanue ¢ mHoxcecmaeHHviM 8b100pom. Bvibepume 2 npasunrvhvix omeema.

Kakas komanna npumensiercst Ha Python ajist Bo3BeieHus B cTeneHb KOMIUIEKCHOTO yKcia?

a. xn

b. x**n

C. pow(x,n)

Ne 86. 3adanue ¢ eOuHuuHbLIM 8b100pPOM. Bbibepume 00uH NPasUNbHbIL Omeen.

dynkims y=C1*cosx+C2*sinx+exp(x)/2 siBisieTcst O0IMM peleHreM ypaBHEHHUS . . .

EHPHHHTI:I OTBETOB:
oy +y=e ' +ty=e

oy +y'=0 oy +2y

a. 4

b. 3

c. 1

d.2

Ne 87. 3adanue ¢ eOurnuuHvIM 8b100poM. Bvibepume 00UH npasunbHblii omeen.
Kakue 6ubmmoTexku HyXHO MOAKIIOUUTh Ha Python, 4TOOBI BBIYUCIISTH TPOU3BOAHBIE?
a. NumPy

b. SciPy

c. Math

d. Scikit-learn

e. Mathplotlib

f. Sympy

Ne 88. 3adanue ¢ edunuurbim 6bi00pom. Bvibepume 00un npasuvivlii omeen.
Paguyc cXomuMOCTH CTETIEHHOTO psijia HAXOAWTCS Kak Tpezesl Ha OeCKOHEUHOCTH
a. OTHOLIEHUS K03 (PUIIMEHTA N-TO WieHa K ko3 duuumeHty (n+1)-ro

b. OTHOIIEHU n-TO YieHa K (n+1)-my

C. OTHOILIEHUS Ko3(ppulimeHTta n-ro wieHa Kk KoappuuueHty (n-1)-ro
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d. Monyss oTHOMIEHUsT KO3 uimeHTa n-ro uieHa K Koaddummenty (n-1)-ro
€. MOAYJIs OTHOIIEHUS KO3 pHIMEeHTa n-To 4jieHa K Koadgduimenty (n+1)-ro
f. oTHOIIIEHUS N-rO WieHa K (n-1)-my

Ne 89. Baoarue ¢ eOuHUUHBLIM 8b100pPOM. Bbibepume 00uH NPasUNbHLIL Omeen.

[NepBas 3 nepeyrcieHHbIX (PYHKLUIA MOKET OBITh PelIeHUEM

o y=e¥(C, cos 5x+ C,sin 5x) +e

cy=Ce*+Ce”"
o y=xhx+Cx

2

oy=C,+C,x+Ce?|

a. JITHETHOT'O OTHOPOJIHOT'O YPaBHEHN S BTOPOI'O MOPsIKa

b. TMHENHOro ypaBHEHUs1 IEPBOTO MOPSIIKA

C. JITHEWHOTO HEOJHOPOJHOIO ypaBHEHUsI TPEThEro MOPsIIKa

d. TMHENHOro OJHOPOJHOIO YPaBHEHMUS TPETHETO MOPSIKA

€. JITHEMHOTO HEOJHOPOJHOIO ypaBHEHUs1 BTOPOro Mopsiaka

Ne 90. 3adanue ¢ eOuHuuHbIM 8b100pOM. Bvibepume 00UH NpasUNbHbI OMaen.
Onpenenure TUN ypaBHEHUS:

, X+ ¥
E—

w

xX—y

a. OIHOPOJIHOE YpaBHEHUE MEPBOro MOPsIIKA

b. ypaBHEeHUE ¢ pa3AeIsIONIIMUCS TIEPEMEHHBIMU

C. IMHEMHOe YpaBHEHHUE MIEPBOTO MOPSIIKa

d. ypaBHenue BepHym

Ne 91. 3adanue omxpoimoii gpopmui. Beeoume omeem.

CKoJsbKO cpey nepedrcrieHHbIX TuddepeHIInaIbHbIX YPAaBHEHUI SIBJISIOTCS YPaBHEHUSIMU
NIEPBOTo NOpsiKa ? YKakUTe YUCIIO.

-

o Y 0D 40
ax” x

Ne 92. Baodanue ¢ eOUHUUHBIM 8b100POM. Bblbepume 00uH NPasuUNbHbIL Omeen.

ConocraBpTe TN yPaBHEHUS U €r0 BO3MOKHBIE PEIIEHUS: HEOAHOPOJHOE Pa3HOCTHOE
YPaBHEHHME BTOPOTO MOPAIKA
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o y=Ce " +Cxe™" +2e
oy =(C +Cx)e"
13;. +C: 2; _ 2.'-1'—41'{(_

ow=

d.2
Ne 93. 3adanue omxpoimoii gpopmul. Beeoume omeem.

CKOJIbKO Cpeay NMepeurcieHHbIX qudepeHnanbHbIX YPABHEHUN SIBISIOTCS YPABHEHUSMU
BTOPOro nopsijika? YKaxute 4yuciio.

-

s Y 2% ay=0 0y @ix=0

dx x ax
Py, @, _¥ox
ox -+ xy—+x" =y ¢y =—
ax” dx 2v(x+1)

Ne 94. 3adanue ¢ eOuruuHbIM 8b100pOM. Bvibepume 00UH npasunbHblii omeen.
dynkimsa y=integrate(6*x**5, (x,0,4)) Ha Python Bbruucaur

a. HeCOOCTBEHHBIN MHTETpal

b. onpeneneHHbI HHTETpaT

C. HEOIpeIeIeHHbI UHTETpal

3.5. llpakTnueckue 3aganusi 1Js oneHkH komneHeTun «ITK-2.1»

Ne 1. Komnaexchole uucaa.

Ha Python HaiiTu Bce 3HaueHus .
Ne 2. IIpedenbi.

X->00 1 _e5x 30.31.Berunc

Ha Python BbramcuTh npeaen | I
Ne 3. Hccaeoosanue cpyrxyuu.

_ 243r
41

f(x)

Ha python naiigute acumMnToTsl rpadpuka (pyHKIMHA
Ne 4. Psoel.
5 oo n24+12

o n=1lp2—n+423
Ha Python uccnenyiite psii Ha CXOAMMOCTb:

Ne 5. Unmeepanol.
-
f 0 e Tdx
C nomorpio Python uccnenoBath Ha CXOQUMOCTb MHTETpal
Ne 6. Jluhcpeperuuanvhivle ypasrenus nepeozo nopsioka.

Ha Python pemuts quddepennmanbHoe ypaBHeHue y' = 2x 4- xy.

58



Ne 7. Mampuupt.

C nomorupio Python HaiiinTe yeTBepHYIO CTeNIeHb MaTPHLIbI

6)

(

Nt

Ne 8. Jlunetirvle onepamopeot.
A=(13
C nmomompio Python mpuBectu matpuiry 2 K JIMaroHaJIbkHOMY BHUJY U yKa3aTb
marpuiry nepexoga T.
3.6. IIpakTuyeckue 3aaaHus J1Js oneHkn komneHeTouu «I[MK-2.2»
Ne 9. IIpoussoonvie.

y=x3—-3x2+x+4.
C nomotpio Python nccnenoBarbs Ha 3KCTpeMyM (PYHKLIMIO

Ne 10. Qynkyuu MHOUX NEPEMEHHDIX.

z_::."-i—l—l_
y—2

-

C nomouipo Python Bbrunciute rpaaueHT pyHKUMU

Ne 11. Cucmembt ougpgbepeHuyuanbHvix YpasHeHUIl.

Pemuts cucremy ypaBHenuit dx/dt— = 7x + 3y, dy/dt = 6x +4y.

3.7. IlpakTuyeckue 3aaanus J1Js oneHkn komneHetouu «IK-2.3»

Ne 12. Yucaennoe peuterue ougbgpepenuuanvhbix ypasHeHuil.

. y" +4zy’ +(422+4+2)y =0,
Ha Python naiitu yncnennoe pemenue 3agaun Komm y(0) =

y'(1) = 0 na orpeske [0; 2.5].
3.8. [IpakTuyeckue 3aaanus J1js oneHkn komneHernuu «[MK-1.1»

Ne 13. Mampuupt.

Haiiti Ha Python panr matpuiisl, COCTaBJI€HHON U3 BEKTOPOB, U OINPENIEINTh, SABISIOTCS JTU
BekTopwl a = (0,1,1,3), b=(0,2,3,0), c=(2,1,1,1) ud =(—2,2,3,2) nMHENHO HE3aBUCUMBIMH.

Ne 14. Pewienue cucmem AUHEHHbIX YPAGHEHULI.

Ha Python HaiiTmOOIIee pelieHWe OJTHOPOJHON CHCTEMBl JMHEWHBIX YpaBHEHUM
r—2y+z+w=0,
2r+y+2z+3w=0,
2r—oy+2z—w=0.

BBHINTKCATh (PyHAAMEHTAILHYIO CUCTEMY PEIIeHUH.

Ne 15. Keaopamuunvie gpopmul.

C nomomipio Python HaiiTu coOCTBEHHbIE 3HAUEHUS U TIPUBECTH KBaIpaTUYHyI0 (hopMy

Q(x,y) = 40x2+ 48y + 4y2

K KAHOHUYECKOMY BH]LY.
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