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Ileav ponoa ouenounwvix cpedcmes. OlieHOUHBIE CPENICTBA TTPEIHA3HAYECHBI 111 KOHTPOJIS U
OIIEHKM 00pa30BaTEIbHBIX AOCTHKEHHI OOyYaloIIUXCs, OCBOMBIIMX MPOrpaMMy y4eOHOU
muctmmuiiibl «b1.B.07 Tlpuknagnas matemaruka». [lepedeHb BUIOB OIEHOYHBIX CPEJCTB COOTB-
eTCTBYeT pabouell mporpamme JUCHUTLTAHBIL.

DOoHO OUEHOUHBIX cpedcmé 8K.AIouaem KOHTPOJIbHBIE MaTepuasbl A MPOBEICHUS
TEKYIIIEro KOHTPOJIs (B clieqyomux popMax: TeCT, pellieH!e 33/1a4) U IPOMEKYTOUHOH aTTecTaluu
B (popMe BONPOCOB U 3aJaHUM K IK3aMEHY.

Cmpykmypa u codepycanue 3a0anuil — 3aJaHus pa3pabOTaHbl B COOTBETCTBUH C paboueit
nporpamMmoil qucuuruinebl «b1.B.07 [Ipuknagnas MateMaTuka».

1. ITacnopT (hoHAa OLIEHOYHBIX CPEICTB

Komnerennus HHﬂHKaTOpbj Pesyabrarbl 00yueHnst
KOMIIeTeHIUH
IIK-1 TIK-1.1 3HaTh CrieluaibHble pa3/Iebl
CrnocoGHOCTh BOCIIPUHUMATH MaTeMaTUKH, €CTECTBEHHOHAYYHBIX U
MaTeMaTuJIecKue, COITUAJTBHO-9KOHOMHMYECKUX AUCITUILIVH
€CTECTBEHHOHAYYHbIE, HEOoOXOIMMBbIE JIJIS JIOTMYECKOTO
COLIMAJIBHO-9KOHOMUYECKUE, OCMBICIIEHHSI ¥ 00pabOTKM MH(pOpMAIIUK B
VH)KEHEePHBIE 3HAHMS, IpoheCCUOHATIBHON eSITEIBHOCTH
CaMOCTOSITENBHO TIPHOOPETATh, IK-1.2 VMeTh PUMEHATh CUCTEMHBIN MOIXO/ 1
pa3BUBAaTh U NPUMEHATD X /1A MaTeMaTU4eCKUe METOJbI B
opmamizanmm 1 pemenus 3anad (bopManM3aIKy PEIeHrs] IPUKJIaIHbIX
Pa3paboTKH 1 MOAM(pHKAIAN 3a/1a4 pa3paboTKy ¥ MOAU(UKAIMN
MPOrPaMMHOTO OOeCTIeUeHU S [POrPAMMHBIX [PHIIOKEHHUIA
I1IK-1.3 Bnangets HaBBIKAMU UCIIOJIB30BAHUS
MaTeMaTUIeCKHX, eCTeCTBEHHOHAYYHBIX,
COIMATbHO-9KOHOMUYECKUX, THKEHEPHBIX
3HAHWI B pa3pabOTKe KOMIBIOTEPHBIX
MOJIeJIei ¥ IPOTOTUIIOB MPOTPAMMHOTO
obecrieueHust )il pelieHUs] POSKTHBIX U
HAyYHO-UCCJIEIOBATEIbCKUX 3a/1a4

2. Iloka3zarem n KpUTEpun Oll€HUBaHUA KOMl'[eTeHIII/Iﬁ, IIKaJIbl OIl¢HUBAHUSA

2.1. Iloka3zaTe/id M1 KPUTEPHH OI[eHUBAHUSI KOMIIeTeHIIHI

No Ko nnaukaropa HanmenoBanune OC
Paznea, Trema

m\ KOMIIeTeHIIHH TK A

1 Tema 1. OOBIKHOBEHHBIE I1K-1.3, TIK-1.2, Tect, P3 | Tect
g depeHImaIbHble ypaBHEHNUS, IK-1.1
OCHOBHBIE TTOHSTHUS U OTIPe/Ie/ICHHUS.

2 Tema 2. TucpdpepennmanbHbie IIK-1.1, TIK-1.3, Tect, P3 | Tect, P3
YPaBHEHHU NIEPBOTO MOPSAKA U IK-1.2
OCHOBHBIE METO/Ibl UX PELICHUSI.

3 Tema 3. Tucpdpepennmanbabie I1K-1.3, TIK-1.2, Tect, P3 | Tect, P3
YPaBHEHU TTOPSAIKA BBILLE NIEPBOTO. IK-1.1
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JIMHEWHBIX YpaBHeHU# niepBoro nopsiaka | [TK-1.3
C MOCTOSIHHBIMU KO3(p(pULIMeHTaMHU.

Ne Kon HHAMKATOpa Haumenosanue OC
Pa3nen, Tema
m\n KOMIIeTeHI[MU TK A
4 Tema 4. CucteMbl OQHOPOIHBIX IMK-1.1, IIK-1.2, Tecr, P3 | Tecr, P3

5 Tema 5. Pa3HOCTHBIE ypaBHEHUsI. IIK-1.2, IIK-1.1, Tecr, P3 | Tect, P3
IIK-1.3
6 Tema 6. Jluneitnoe nporpammuposanue. | [1K-1.2, TTK-1.1, Tecr, P3 | Tecr, P3
IIK-1.3
7 Tema 7. YuceHHbIE METO/IBI IIK-1.2, I1IK-1.1, Tecrt, P3 | Tect
ONTUMMU3ALIMH. [1IK-1.3
8 Tema 8. HenmneliHple METOIBI IIK-1.1, ITIK-1.2, Tect, P3 | Tect
OINTUMU3AIIN. [IK-1.3

2.2. Kpurepuu oneHUBaHHs Pe3yJbTaTOB 00yUYeHHUsI ST TEKYIIEro KOHTPOJISI

ycreBaeMoOCTH U IPOMEKYTOYHOH aTTeCcTalun

rpyObIMH OLIMOKAMU JIOIYIIEHHBIMHU B XO/I€ PEeIIeHHMs],
MO0 pelIeHre OTCYTCBYET MOTHOCTBIO

Ouenounoe
Kputepun onennBanus IIIkana oneHuBaHus
CpeacTBO

Tect CTyneHToM J1aHbl IpaBuiibHbIe OTBETHI HA 91-100% OTm4yHO
3aJaHuN
CryzneHToM JaHbl TpaBUiIbHBIE OTBETHI HA 81-90% Xoporo
3aIaHuN
CryneHToM JaHbl paBUIbHBIE OTBETHI Ha 71-80% Y I0BNETBOPUTENBHO
3aJaHuN
CTyaeHToM JJaHbl PAaBUJIbHBIE OTBETHI MEHEE UeM Ha HeynosnetBoputenbHO
70% 3aganuu

Pemienne PernieHne 3ajaun BBITIOTHEHO BepHO. BeiOpaH O1in4HO

3aJa4 ONTUMAJIbHBIN MyTh petenus. [Ipucytcpyer
Pa3BEpHYTOE OIMUCAHUE ATOPUTMA PEILIeHUST
Perienue BinoHeHO BepHO. [lomyIiieHsl HerpyoObie Xoporio
JIOTUYECKKe OIMMMOKH TTPU ONMMCAHUY aJITOPUTMA
petieHust. OTCYTCTBYIOT MOSICHEHUSI K PEIIEHUIO 331241
Xon pelieHus 3a1a4d BEpHBII, HO JOMYIIEHBI OMUOKN | YIOBJIETBOPUTETHHO
MIpUBEIINE K HeTTPAaBUJILHOMY OTBETY
B 3aia4e nosydeH HEBEpHBIN OTBET, CBSA3AHHbIN C HeynorneTBoputenbsHO

2.3. OuieHoYHBbIE CPeCTBA /IS TEKYIIero KOHTPOJIsl (IpuMephbI)

2.3.1. MartepuaJjbl JJisi KOMOBIOTEPHOT0 TECTHPOBAHUS 00yYaIOIHUXCSI

OO0ume KpuTEPNU OLEHNBAHMS

IIponeHT NpaBUJIBLHBIX OTBETOB Onenka

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 nHukaTopa KoMneTeHIHI
1 IK-1.1, IK-1.2, T1K-1.3
2 IK-1.1
3 ITK-1.3
4 IK-1.2
5 IK-1.1
6 IK-1.1
7 I1K-1.3
8 IIK-1.1
9 IIK-1.2
10 IK-1.1
11 IK-1.2
12 IK-1.1
13 IK-1.1
14 ITK-1.3
15 IK-1.2
16 IK-1.1
17 IK-1.2
18 IK-1.2
19 ITK-1.3
20 IMK-1.2
21 IIK-1.2
22 IK-1.1
23 IK-1.1
24 IK-1.1
25 IK-1.2
26 ITK-1.2
27 ITK-1.3
28 IK-1.2
29 IK-1.1
30 IK-1.2
31 IIK-1.1
32 IIK-1.1




Ne Bonmpoca B Tecre

Koa mnaukaropa KoMneTeHIuN

33 IK-1.1
34 IK-1.3
35 IK-1.2
36 IK-1.3
37 IIK-1.2
38 IIK-1.1
39 IIK-1.1
40 I1K-1.3
41 IIK-1.2
42 IIK-1.3
43 I1K-1.1
44 IK-1.1, IK-1.2, T1K-1.3
45 ITK-1.3
46 [IK-1.2
47 IK-1.3
48 IK-1.1
49 [IK-1.1
50 IIK-1.2
51 ITK-1.3
52 IK-1.2
53 ITK-1.2
54 IK-1.2
55 IK-1.1
56 IK-1.1
57 IMK-1.2
58 IK-1.2
59 IK-1.2
60 IK-1.2
61 ITK-1.3
62 IMK-1.2
63 IIK-1.1
64 IK-1.2
65 IK-1.1
66 IK-1.1
67 IK-1.1
68 IK-1.3
69 ITK-1.2
70 IK-1.1




Ne Bonmpoca B Tecre

Koa mnaukaropa KoMneTeHIuN

71 IK-1.1
72 IK-1.2
73 IK-1.3
74 IK-1.1
75 IK-1.3
76 IK-1.3
77 IK-1.1
78 IK-1.3
Kirwou oTBeTOB
Ne Bonmpoca B Tecte Homep oTBeTa (M1 OTBET, HJIU COOTBETCTBHE)
1 2
2 d
3 0,50
4
5
6 +, moc, ITtoc
7 a
8 d
9 1
10 a
11 a
12 2
13 b,c,d
14 d
15 2
16 1
17 c
18 e
19 c
20 d
21 b
22 3
23 e
24 d
25 b
26 b, ¢
27 1
28 a




Ne Bompoca B Tecre

Homep oTBeTa (M1 OTBET, HJIU COOTBETCTBHE)

29

30

31

32

33

34

|loc|o| e | |-
(oW

35

36

37

olo |o
&
(¢]

38

39

—_ &

40

41

o e

42

43

44

45

46

47

48

49

50

NDfW[lw|o |6 [0 ([ || 0

51

C

52

1b, 2a, 3c

53

a,b,c

54

55

56

57

58

59

60

2
b
3
a
c
e
b

61

rpagu€HT

62

2

63

a

64

a

65

66




Ne Bonpoca B Tecte Homep oTBeTa (M1 OTBET, HJIU COOTBETCTBHE)
67 d
68 0, HOJTb, HYJTIO
69 a
70 3
71 d
72 c
73 -2
74 3
75 a,b,c
76 b
77 2
78 a, d

IlepeuyeHb TECTOBBIX BONPOCOB
Ne 1. 3aoanue omxpeimoii popmel. Beedume omeaen.

CKOJIbKO M3 MEPEYMCIIEHHBIX cUcTeM AU depeHnaIbHbIX YPAaBHEHUI SIBJISAIOTCS OIHOP-
OIHBIMH CHCTeMaMU? YKaXWUTe YHCIIO.

r , .

x'=x—y x'=y

o a ,
y=x+y+e y=x+y
x'=2x+5y "=3x-2y+¢

= r = r
y =4x-2y ¥y =3x—4y

Ne 2. 3adarue ¢ eOuHUUHbIM 8b100POM. Boibepume o0un npasunvhbviii omeen.

K kakoMy Kjaccy OoNTUMH3AIMOHHBIX 33/1a4 OTHOCUTCS 3a7a4ya: HATU SKCTpeMyM (PyHKIIUU
f(x) npu BbIMONHEHUM orpaHnyeHui Ri(x) = ai, ¢ (x) < bj, HaJIOXkKEHHBIX HA TapamMeTpsl PyHKIUU?

a. HeJIMHEHHOTO TIPOrpaMMHUPOBAHUS

b. IMHAMUYECKOTO MPOrpaMMHUPOBAHHMS

c. 6e3yCIIOBHOI ONTUMU3AINN

d. ycJIOBHOM ONTUMM3AIIN

€. JIMHEHHOTO MPOrPaMMHUPOBAHU S

Ne 3. Baoarnue omxpoimoii ghopmwt. Beeoume omeem.

®yukuusa y=C cos 2x sBiseTcs pelieHueM ypaBHeHHs y'=sin2x , eciu C npuHUMaeT
3HaYeHHe (OKPYIJIUTH JI0 2 3HAKOB TOCJIE 3aIsITOM)

Ne 4. 3aoanue ¢ eOurnuunbiM 86100poM. Bbloepume 00ur npasunbHblii Omeen.
CoroctaBbTe ypaBHEHHUE ITEPBOTO MOPSIAKA M CIIOCOOBI €r0 peIeHUs

, xt+ ¥

] x—y
a. TIOJICTAHOBKA y=uv
b. moxacraHoBKa u=y/x

C. UHTETpUPOBAHUE 0OENX YacTeld ypaBHEHUs
9




d. moncraHoBKa X=u+a, y=v+b
Ne 5. 3adanue omkpwimoii gpopmol. Beeoume omeem.

CkoJbKO cpeay nepedrcrieHHbIX TupdepeHIInaIbHbIX YPAaBHEHUN SBIAIOTCSA YPaBHEHUSAMU
BTOPOTO MOpAKa? YKaXUTE YUCIIO.

St

1290420 o3P ix—0
dx x ax

2 - Yy —Xx

toy—+x'=y oy =
dx dx 1y(x+1)

(=]

Ne 6. 3aoarue omxpeimoii popmel. Beeoume omeaen.

Kakoii 3Hak craBuTcs niepes yucioMm M mpu nepexoae Kk M-3aiaue B OUCKE MUHUMYMa
1ies1eBoi (PyHKIIUMU ?

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

Oobmee pemenue ypapHeHus y''+7y"'=0 nmeeT Bug

EEPHEHTI:I OTEETOB:

oy=C +Cye ™
o y=C,cosTx+C,sin Tx+C,
y=C,+Cx+Ce ™

o

y=C,+C,e* +Ce”*

Q

a. 3
b.2
c.4
d. 1
Ne 8. 3adanue ¢ edunuunvim 86100pom. Bolbepume ooun npasunvHulii omeem.

33}1&‘11/1 OINTUMU3AlIUA, B KOTOPLIX LICJICBAA q)yHKLII/IH M BCC OI'paHUYCHUA BbIpAXKAIOTCA C
IIOMOIIBIO JIMHEWHBIX ypaBHeHI/Iﬁ O6p213y10T KaKoH KJj1acc 321)121"1?

a. TMHAMUYECKOTO TPOrpaMMUPOBAHUS
b. 11€JI0YKMCIEHHOTO MTPOrPaMMUPOBAHUS

C. HEJIMHEWHOTO MPOrPAMMHPOBAHMS

d. JIMHEMHOro MPOrpaMMHUPOBAHM S

Ne 9. Baoarnue omxpoimoii gpopmwt. Beeoume omeem.

CKOJIBKO cpeAu TEepeuyrcIeHHBIX 3a/a4 SBJISIOTCS MPAaBUIBHON MOCTAaHOBKOM «3a/1auu
Konm» ? Ykaxute 4ucio.

o yx+y+xpl=

oy =e, O =L y=e"
o' =00, w0)=2 »(0)=2
o eVdr+(1—xe dy=0, p(0)=1

Ne 10. 3aoanue ¢ eOuHuuHbIM 8b100pOM. Bvibepume 00UH npasuUNbHbI Omeen.
UTo He OTHOCUTCSI K OCOOEHHOCTSIM 3a7a4 TUHAMUYECKOTO IPOrpaMMHUPOBAHM S ?

a. lleneBast pyHKIMS HE paBHA CyMMe TeJIEBbIX (DYHKITMI Kak/JI0TO Iara.
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b. PaccmaTtpuBaeTcs cucteMa, COCTOSIHME KOTOPOM Ha KaX[IOM IIare omnpenessercs
BEKTOpoM X_t. JlajpHelilliee U3MEHEHUE €€ COCTOSIHUS 3aBUCUT TOJIbKO OT JAHHOT'O COCTOSIHMS X_t
Y HE 3aBUCHUT OT TOTO, KAKUM IIyTeM CHCTeMa MPUIILIA B 9TO COCTOSIHUE.

c. [leiicTBrie Ha KaX[OM IlIare CBSI3aHO C OMpe/Ie/IEHHBIM BBIMTPBIIIEM (JIOXOIOM, TPUOBLIBIO)
WM TToTepelt (U3/Iep:KKaMK ), KOTOPbIE 3aBUCAT OT COCTOSIHMSI Ha HA4aJIo 1iara (3Tara) u IpUuHsITOro
peleHus.

d. Ha BeKTOpH COCTOSIHUSI W YMpaBjieHHs MOTYT OBITh HAJIOKEHBI OTpaHUYEHUS,
oObe/IMHEeHNe KOTOPBIX COCTABJISET 0OJNACTh JOMYCTUMBIX pEIeHUH U.

e. Ha kaxjom miare BeIOMpaeTcss OMHO pelieHue u_t, Mo JeHCTBHEM KOTOPOro CUCTeMa
MEePeXOANT U3 MPEAbAYIIEro coctosiuus X_{t-1} B HOBoe X_t. DTO HOBOE COCTOSIHHE SIBJISIETCS
(yHKIIEEN cocTOsAHMS Ha HaYaslo uHTepBaia X_{t-1} 1 mpUHATOro B Hauajae MHTEPBAJIa PEeIIeHHS
u_t.

Ne 11. 3adanue ¢ eOunuuHbIM 8b100pOM. Bvibepume 00uH npasunbHblii omaeen.

KputeprieM OCTaHOBKM BBIYMCJIEHUN B aJrOpUTME IMOUCKA ONTUMAJIbHOTIO pELIeHUS
METOJaMU OJHOMEPHOU ONTUMU3AIMU SIBJISETCS YCJIOBUE

a. 3HaYeHWe MPOU3BOJHON 1eeBON (PYHKIIMU, BBIYMCIEHHOE B TEKYIIEH TOUKE, MEHbIIEe
3aJaHHOU BEJIAYMHBI €

b. 3HayeHUe 11e1eBOil (PYHKIIMU , BHIUUCIEHHOE B TEKYIEeHd TOYKe, MEHbIle 3HAYEHUS
11e/1eBOI (DYHKIIMU, BBIYUCIIEHHOTO B MOCTIEAYIONIEN TOUKe

C. OTHOIICHUE JIMHBI TEKYIIECTO MHTEPBaJla HEOMPEACICHHOCTU K AJIMHE MEPBOHAYAIBHOT'O
HUHTEpBaJIa MCHbIIIE SaﬂaHHOﬁ BCJIIMYUHEI €

d. orHOIIEHHNE AJIMHBI TEKYHICTO MHTEPBAJIa HEOMPEACJICHHOCTU K NJIMHE IIEPBOHAYAJIBHOIO
HUHTEpBaJIa OoJIBIIIE 33II3HHOI>1 BCJIMYMHBI €

€. 3HauYeHue 11eJIeBOI (PYHKIMH, BHIUUCIIEHHOE B TEKYILEH TOUKE, MEHbIIIE 3HAUEHUSI 11€JIeBOI
(pyHKIIMU, BEIYUCICHHOTO B MPEABIIYIIEH TOUKe

Ne 12. 3a0anue omxpoimoii gpopmul. Beedume omeem.

CKOJIbKO Cpely JaHHBIX ypaBHEHUN HEOJHOPOAHBIX NHU(@EepeHLUATbHBIX ypaBHEHUH,
IIPaBbl€ YaCTU KOTOPBIX UMEIOT «ClELUaIbHbINA BUI»? YKaXKXUTE YUCIIO.

Q

y'+6y" +10y =80e”
" —y=xcos’ x
=9y +20v =0

oy —-2y'+y=x"—x+3

n
St

s

Ne 13. Badarue ¢ MHONMCECMBEHHbIM 8bIOOPOM. Buibepume 3 npasuavibix omeema.

Kakue u3 Huke MEPpEYUCICHHBIX MCETOAOB OTHOCATCA K METOAdAM MHOFOMCPHOfI
OIITUMM3aALN

a. merox Pynre-Kyrra

b. MeToJ HAMCKOPEHIIIETO CITyCKa

C. METO[I COIPSI’KEHHBIX T'PAJAUEHTOB

d. rpagueHTHBIA METON

Ne 14. 3adanue ¢ eOunuuHbIM 8b100pOM. Bvibepume 00UH npasuNbHbIL Omaeen.

Onpenenutb, kKakoe U3 quddepeHIuanbHbIX YPaBHEHUI OMUCHIBAET CAEAYIONIYIO 3a/a4y:
3amensioliee eMCTBUE TPEHUS Ha AUCK, BPAIAIOIIUICS B )KUIKOCTH, TPONOPLIMOHAIBHO YITIOBOU
CKOpOCTH BpailieHus. HaiiTu yriioBylo CKOpOCTb AMCKA Yepe3 3 MUH I0CjIe Hayasla BpalleHus, eClu
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M3BECTHO, YTO JIUCK, HA4aB BpamaThcs co cCKOpocThio 200 06/MUH, 1O HCTEUEHUH OJHON MUHYTHI
Bpaiaercs co ckopoctsio 120 06/MuH.

EEPHEHTI:I OTEETOB:

1) Do
dt
28 =kt

3 2 k(a0 — )
ot
8§y =k(V-y)

a. l
b.3
c.2
d.>5
e. 4
Ne 15. 3adanue omxpoimoii gpopmul. Beeoume omeem.

CKOJIBKO M3 JaHHBIX HEOAHOPOIHBIX JU(PEePEeHINATIBHbIX YPABHEHUI TAKUX, IIPABble YacTU
KOTOPbIX UMEIOT «CHEeLUAIbHBIA BU1»? YKakuTe

e’ +e*
o }'"—4}'=—
oy"—2y'+2y=2
o y"+3uy' =0
" 1
oy +;|,,'=

Joos 2x

Ne 16. 3aoanue omxpoimoii ghopmol. Beeoume omeem.

CKOJIbKO cpenu nepevrcaeHHbIX auddepeHIIuaNbHbIX YPAaBHEHUN SIBJSIIOTCS JIMHEWHBIMU
ypaBHEeHUsIMU? YKaXUTe YUCIO.

ay
o y—+x=0

dx
N
2y(x+1)
¥ Y
oy ——=rg=
x x
. y+1
o :L.' =
x

Ne 17. 3adanue ¢ eOuHuuHbIM 86100pOM. BolOoepume ooun npasunvHbili omeem.
CoroctaBbTe ypaBHEHHUE MIEPBOTO MOPS/IKA U CIIOCOOBI €T0 PelleHuUsI

(x? =Dy + 2" =0

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

b. moacraHoBKa u=y/x
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C. MHTErpUpOBaHUe 00enX YacTedl ypaBHEHUS
d. moncraHoBka y=uv
Ne 18. 3adanue c eOunuurbim 6b100pom. Boibepume 0ooun npasuvivlii omeen.

[NepBas u3 nepevnciaeHHbIX (PYHKIMIA MOXET OBbITh pPellleHueM

a. JIMHEHHOTO OJJHOPOJIHOTO YPaBHEHHUsI TPEThEro MOpsIIKa

b. TMHENHOTrO OJHOPOJHOIO YPAaBHEHMsI BTOPOI'O MOpsAKa

C. IMHEHHOTO HEOIHOPOJHOTO YPaBHEHUS TPEThETO MOPSIKA

d. TMHEWHOro ypaBHEHUsI IEPBOTO MOPSIIKA

€. JIMHEIHOrO HEOIHOPOJHOTO YPaBHEHUSI BTOPOTO MOPsIIKa

Ne 19. Baoanue ¢ eOuHUMHBLIM 8b100pPOM. Bblbepume 00UH NPAsUNLHBIL Omeen.

VkakuTte BUA 0OLIEro pemeHust ofHOPORHOro AuddepeHalbHOr0 YpaBHEHUS IS
ypaBHeHus y'-4y'+4y=1/(1+exp(x))

BapuaHTbl OTEETOB:

oy=Ce"? +Cyxe ™

cy=e(C, +C,x)

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

[

oY= Clg

a. 4
b. 1
c.2
d.3
Ne 20. 3adanue ¢ eOuHuuHbIM 8b100pOM. Bvibepume 00UH NpasUNbHbIL OMaEen.

B ckoapkux TOUKax 3ajayda JIMHEHHOTO nporpaMMHpOBaHUA MOXKET HNOCTHUIATb
MaKCHMMAaJIbHOTO 3HaYeHUs?

a. B IByX TOYKax
b. TOJIBKO B OTHOMN TOUKE

C. B OJJHOM WU ABYX TOUYKaX

d. BO MHOXXECTBE TOUYEK

Ne 21. 3aoarue c eOuruurbim 6b100pom. Bvibepume 00un npasunvivlii omeen.

VKaxuTe BHUJI YAaCTHOTO pEHIeHHsT HEOJHOPOIHOTO nuddepeHInanbHOro ypaBHEeHU s
Sy"+y'=sinx
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1) v = Axcosx

2) v = Asin xe*

3 yv={Ax+B)sin x

) yv=Acosx+Fsin x

) v=x(Acosx+ Bsin x)

a. l
b. 4
c.3
d.5
e .2
Ne 22. 3adanue omxpoimoii gpopmui. Beeoume omeem.

CKOJIBKO Cpeiy TepeurclieHHbIX qudhepeHIMaTIbHbIX YPABHEHUN SIBJISIIOTCS OTHOPOAHBIMHU ?
Yxkaxure yucio.

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 23. 3adanue ¢ eOuHuuHbIM 86100pOM. BolOoepume ooun npasunvHbili omaeem.

[TpaBunio mHO)uUTeneN JlarpaH:xa OTHOCUTCSI K METO/IaM pelIeHUs] KaKoro KJjacca ONTUMU-
3aLMOHHBIX 337247

a. TMHAMUYIECKOTO TTPOrPpaMMHUPOBAHUS

b. JIMHEMHOTO MPOrpaAMMUPOBAHU

. 6e3yCIIOBHOI ONTUMU3AIUN

d. HEJIMHEMHOTO MPOrpaMMUPOBAHUS

€. YCJIOBHOHM ONTUMU3AIUU

Ne 24. 3aoanue ¢ eOunuutbim 6b100pom. Boibepume ooun npasunvivlii omeen.

Onpepenure TUN ypaBHEHUS:

, x+y
¥y =

x—y

a. ypaBHeHue bepHyium
b. ypaBHEeHHUE ¢ pa3IeSIONIUMUCS TIePEMEHHBIMH
C. IMHEHHOE YpaBHEHUE MIEPBOTO MOPSIIKa
d. ofHOpOIHOE ypaBHEHME MEPBOTO MOPsAKA
Ne 25. Baoarue ¢ eOuHUUHBIM 8b100pPOM. Bbibepume 00uH NPasunbHblil Omeen.
CormocTaBbTe ypaBHEHHUE MEPBOTO MOPsIAKA U CLIOCOObI €r0 pelieHnst
' ¥
yiecosx=—o
].'[1 1 y
a. TMOJICTAaHOBKA U=y/X

b. uHTErpUpoBaHue 00eux YacTell ypaBHEHHsI

14



C. TIOJICTAHOBKA X=u+a, y=v+b
d. moncraHoBka y=uv
Ne 26. 3adanue ¢ MHoMCECMBEHHBIM 8b100POM. BblOoepume 2 npasunvivix omeema.

Kpureprem OCTaHOBKM BBIUMCIEHUN B aJITOPUTME MOMCKA HYJIeHl (PyHKIMU METOAAMH
O/IHOMEPHOI ONTUMHU3ALMH SIBJISIETCS YCIOBUE

d. OTHOIICHUE JJIMHbI TCKYILIETO MHTEPBAJ/Ia HEOIMPEACJICHHOCTU K NJIMHEC IIEPBOHAYAIbHOTI'O
HWHTEpBAJIa MCHbIIIE 3aﬂaHHOﬁ BCJIMYUHEI €

b. JIMHA TEKYIIEIo MHTEPBAJIa HCONPEACITICHHOCTU MCHBIIIC 3aI[aHHOﬁ BCJIMYMHEI €

C. 3HaueHue 1eJieBOM (PyHKIIMHU, BHIYMCIEHHOE B TEKYIEel TOUYKe, MEeHbIe 3aJaHHOUN
BEJIMYMHEI €

d. 3HaueHue NMPOU3BOAHOM 1IEJeBON (PYHKIIMM, BBIYMCICHHOE B TEKYyIeW TOUYKE, MEHbIIIe
3aJJaHHOW BEJIUYUHBI €

Ne 27. Baoanue omxpoimoii ghopmol. Beeoume omeem.

OyHKIMa y=x*exp(X) sBisieTcs penieHueM ypasaenus y”-2y' +Cy=0 , eciiu C npuHumaer
Kakoe 3HaueHue? YKaxuTe LeJioe YUCIO.

Ne 28. 3adanue ¢ edunuurvim 6b1i00pom. Bvibepume ooun npasunvivlii omeen.
CorocTaBbTe TPeTheMY YPAaBHEHHUIO MOAXO/SIINN CIIOCOO peIlieHHS.

1) 2xy" = (") =0

2) ¥"=2sin xcos® x—sin" x

3) 3" =Ty"=0
a. IOJCTaHOBKA y'=p(y)
b. moceoBaTesIbHOE MHTETPUPOBaHKE 00X YacTell ypaBHEHUsI
C. MOJCTaHOBKA y'=p(X)
Ne 29. Baoarnue omxpoimoti gopmol. Beeoume omeem.

CKoJIbKO HaYaJIbHBIX YCIOBUI HYKHO 100aBUTh 11 1Y nepBoro nopsiaka, 4ro0bl KOHKpETHU-
3MpOBaTh YaCTHOE pelleHne? YKaxuTe 4ucio.

Ne 30. 3aoanue ¢ eOuHuuHbIM 8b100pOM. Bvibepume 00UH NpasUNbLHbIL OMaEen.

ComnocraBbTe YpaBHEHHUE IIEPBOI'o NNOpAaKa 1 CIIOCOOBI €T0 peuIeHu

:Llr_ ".:I"I ::_L':(x+4}:
x+1

a. TMOJCTAHOBKA y=uv

b. uHTErpUpoBaHue 00enx YacTell ypaBHEHHsI

C. TIOJICTAHOBKA U=Y/X

d. moncraHoBKa X=u+a, y=v+b

Ne 31. 3adanue ¢ eOunuurbiM 8b100poM. Bvibepume 00un npasuvivlii omeen.
Kaxkoii MeTon MOXeT IPUMEHATBCS 1Tl pEIIeHUs] TPAHCTIOPTHOM 3a1a9n?

a. METO[] TIOTEHIIUAJIOB

b. metox ['aycca

C. MeToji MHOXHUTeJer Jlarpamka

d. MypaBbUHBIN METOL

Ne 32. 3adanue ¢ mHoxcecmaeHHbIM 8b100pom. Bvibepume 2 npasunrvhvix omeema.
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Kakue 13 HiKe mepedrciieHHbIX METOIOB OTHOCSATCS K METOJIaM OJIHOMEPHOW ONTUMU3AIIN

a. MeTo/1 OJIMHOMHUAJILHOH arpOKCUMAIH

b. MeTo[ 30JI0TOrO CeueHusI

c. meron uyncen dudoHayun

d. MeTo TMXOTOMUYECKOTO JICJIEHUS

Ne 33. Baoarue ¢ eOuruurbim 6b100pom. Bvibepume 00un npasunvhwlii omeen.

Onpenenure TMN ypaBHEHUS:

¥+ Lo x°
x

a. ypaBHEHHUE C pa3/Ie/ISIONIUMUCS TIepeMEeHHbBIMU

b. nMUHENHOe ypaBHEHUE MEePBOro MOpsiIKa

C. OIHOPOJIHOE ypaBHEHUE MEPBOro MOpPsAKA

d. ypaBHenue bepnymium

Ne 34. 3adanue ¢ eOuHuuHbIM 8b100pOM. Bvibepume 00UH NpasUNbHbIL OMeen.

[Ipu npuBenenuu 3agaun JuHeHOro nporpammupoBanus (JIIT) k BuaAy ocCHOBHOM 3a1auu
JIIT orpannyeHus BUga «< WM =» MPeoOpa3yloTCcs B OrpaHUICHUs paBEHCTBA JOOABJICHUEM K €ro
JIEBOM YaCTH [IOTIOJIHUTEIbHON HEOTPULIATEIbHOW NTEPEMEHHOM. BBOOMMBIE TOTIOTHUTEIbHbIE HEN3B-
€CTHBIE UMEIOT BIIOJIHE OTpe/ieSIeHHbI cMbICT. Tak, ecii B orpaHuuYeHus X ucxogHou 3agaun JIIT
OTpaXxaeTcsi pacxoj U HaJIMUMe MPOU3BOJICTBEHHBIX PECYPCOB, TO KAKOW SKOHOMUYECKUI CMBICI
HMMeEeT YMCIIOBOE 3HAYEHUE JOTOTHUTEILHOW TIEpeMEHHOM B PEeIIEHUH 331241 ?

a. CTOMMOCTH pecypca

b. IBOICTBEHHOM OLIEHKH pecypca

C. HEXBATKH pecypca

d. ocratka pecypca

Ne 35. Baoanue c edunuurbim vi00pom. Bvibepume ooun npasunvivlii omeen.

ComnocraBpTe TUII YpaBHEHHUS U €r0 BO3MOXKHBIE PELIEHMSA: HEOJHOPOJHOE Pa3HOCTHOE
ypaBHEHUE BTOPOIo NOPsIKA.

-3 =3r

o y=Ce" +Cxe™ +1e

Ix

oy =(C +Cyx)e’
v= C‘l?r'r" +C, ok _ ki p
cy=C,3" +C,2°
a.2
b.3
c. 4
d. 1

Ne 36. 3aoaHue ¢ MHONCECMBEHHBIM 8bIOOPOM. Buibepume 3 npasunvHuix omeema.
3anava JIMHEWHOTO MPOrpaMMHUPOBAHHUSI HE UIMEET KOHEUHOT'O ONTUMYMa, €CIH
a. B Touke A 0071aCTU AOMYCTUMBIX 3HAYSHUI IOCTUTaeTCs MaKCUMyM TiefieBo (pyHKIiwu F

b. nieneBast (pyHKIIMS HE OrpaHUYEeHa CBEPXY HA MHOKECTBE JIOIMYCTUMBIX PElIeHU B 3a7aue
Ha MUHUMYM
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C. CUCTEMaA OFpaHI/I‘IeHI/Iﬁ 3aJa4r HECOBMECTHA

d. ueneBasi (byHKIIMS HE OTpaHUYEHA CBEPXY HA MHOXKECTBE JOMYCTUMBIX PEIIEHUI B 3a/1a4e
Ha MakCUMyM

e. uesieBasi (PyHKIMsI HE OTpaHMYEHa CHU3Y Ha MHOXKECTBE JIOIYCTUMbBIX pEIlIeHUl B 3a/1aue
Ha MUHUMYM

f. neaeBas q)YHKLII/ISI HE OrpaHM4Y€Ha CHU3Y Ha MHOXCECTBE JOITYCTHUMBbIX peHIeHI/Iﬁ B 3aga4e
Ha MakCUMYyM

g. B TouKe A 00J1aCTi JONYCTHUMBIX 3HAUEHUI JOCTUTAETCs] MUHUMYM IliesieBoi pyHkimu F
Ne 37. Badanue ¢ eOuHUMHBIM 8b100pPOM. Bbibepume 00uH NPasunbHblil Omeen.
ConocraBbTe BTOPOMY YPaBHEHHIO MOAXOASAIIMI CIIOCOO pEICHHUSI.

1) 2xy" - (") =0

2) ¥" = 2sin xcos® x—sin" x

3) 3wy’ =T¥"=0
a. MOJCTaHOBKA y'=p(X)
b. mocnenoBarebHOE MHTETPUPOBAaHKE 00EUX YacTell ypaBHEHUsI
C. IOZICTAaHOBKA y'=p(y)
Ne 38. 3aoanue ¢ eOunuuHbIM 8b100pOM. Bvibepume 00UH npasUNbHbIL Omaeen.
Onpepnenure TUN ypaBHEHUS:

., 2y

V- =y (x4’
x+1

a. ypaBHeHue bepHyium

b. 0OqHOpPOIHOE YpaBHEHHE NIEPBOTrO MOPsIIKA

C. JIMHEeWHOEe ypaBHEHHE MepBOro MopsiiKa

d. ypaBHEHue ¢ pa3IesoIMMUCs IEPEMEHHBIMU

Ne 39. Baoarnue omxpoimoti ghopmol. Beeoume omeem.

CKOJIBbKO MMPOU3BOJIbHBIX KOHCTAHT COACPKUTCA B PCIHICHUN Hy IepBoro nop;mKa? Vkaxure
YHUCJIO.

Ne 40. 3aoanue ¢ eOuHuuHbIM 8b100pOM. Bvibepume 00ur npasunvhviii omeen.

Oynkuusa y=C1*cosx+C2*sinx+exp(x)/2 siBnsieTcs OOIUM pellieHUeM YPaBHEHUS . ..

EEPHHHTI:I OTEBETOB:
E-;L"'+;|,,'=gx oy +;|,,'=

oy +y'=0 oy +2y

a. l
b.3
c.2
d. 4
Ne 41. 3aoanue ¢ eOuHuuHbIM 8b100pOM. Bvibepume 00UH npasunbHbIIL omaeen.

YeTBepras U3 MEePEYUCICHHBIX (DYHKIIUI MOXKET ObITh pellieHHEM
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a. JITHEHOTO YpaBHEHHS ITEPBOTo MOpsIKa

b. JIMHEWHOTO HEOTHOPOIHOTO YPAaBHEHHSI TPETHETO MOPSIIKA

C. JITHEWHOTO OJTHOPOIHOTO YPAaBHEHUSI BTOPOTO TOPSIIKA

d. TMHEWHOTO OHOPOJHOTO YPaBHEHUsI TPEThETrO MOpsiAKa

€. JIMHEHHOTO HEOTHOPOHOTO YPaBHEHUSI BTOPOTO MOPSIIKA

Ne 42. 3aoanue ¢ eOunuurbim 6b100pom. Bvibepume o0un npasunviwlii omeen.

Vkaxkute QyHKUMIO WM (DYHKIUH, SIBJISIOLIYIOCS PELLIEeHUEM YPaBHEHUS

2 r
xv

Il
bt

Eﬂp“ﬂHTbl OTBETOB:

2
4—

oy .

X

(=]

[ =]

(5]

et

a. 4
b. 1
c.3
d.2
Ne 43. 3adarnue omxpoimoti gpopmol. Beeoume omeem.

CKOJBKO cpesiv epeurcIeHHbIX qudepeHInaTbHbIX YPaBHEHUH SIBJISIOTCS ypaBHEHUSIMU
NEpBOro Nopsiika? YKaxuTe 4ucio.

—x
2y(x+1)

et

Ne 44. 3aoanue ¢ eOuHuuHbIM 8b100pOM. Bvibepume 00UH npasUNbHbIL OMaen.
Yro 3HauuT pemmntsh 3anady Komm?

a. Haiitu yactHoe petienue 1Y
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b. Haiiti ocoboe perienue

c. Hairtu koncranty C

d. Haiitu o6mee pemenue 1Y

Ne 45. Baoarue ¢ eOuHUUHBIM 8b100pPOM. Bbibepume 00UH NPasUNbHbIL Omeen.
Oobiee pemenue ypaBHeHus y''-2y'+2y=0 umeer Buj

BapuaHTul oTEETOR:

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

o y=C,cosx+C,sin x

yv=Ce" +C,xe

oyv=C" +C.e™

o

e o o e
— w A

2
Ne 46. 3adanue c eOunuurbim 6b100pom. Bvibepume ooun npasunvivlii omeen.

ConocraBpTe TUIl yPABHEHUS] M €r0 BO3MOXKHBIE PELIEHUS: OJHOPOJHOE Pa3HOCTHOE
ypaBHEHUE BTOPOro NOPsIIKa.

0
St
I
0
Lsd
-
4
k
.
| B
-
-J
-
i
e
o

d. 1
Ne 47. 3adanue ¢ eOuHuuHbIM 8b100pOM. BblOoepume ooun npasunvHbuill omaeem.

VYkaxure BU YaCTHOI'O pPEHICHHUA HECOOHOPOAHOI'O I[I/I(l)q)epeHHI/IaJ'IbHOFO YpaBHEHUA

9y"+6y'=5x
1) v={Ax+B)x
2y v =dAx
3) y=(Ax+B)e"
4) v=Ax+B
5y v=~F
a.2
b.5
c. 1
d.3
e. 4
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Ne 48. Baoarnue omxpoimoti gpopmol. Beeoume omeem.

CKOJIBKO cpelld MEPEUYUCIEHHbIX YPABHEHUM SBISIOTCS PAa3HOCTHBIMU YPAaBHEHUAMU?
VYxkazare uncio.

Ne 49. 3aoanue omxpoimoii hopmol. Beeoume omeem.

CKoJIbKO cpely MepedrciieHHbIX TuddepeHIMalIbHbIX YPABHEHUN SABJISAIOTCS JTUHENHBIMU ?
YKaxure 4ucio.

“y dav . ¥ v
0 ——+4+2—+4y=0 oy -—=rg=—
ax* dx x x
.ov+l
oy == o y"{-iy'+};::ﬂ

x

Ne 50. 3aoanue omxpoimoii ghopmol. Beedume omeem.

CKoJbKO Cpe/iv IepeyurcIeHHBIX 3aau BJAITCS «3agadeil Komm»? Ykaxute uncio.
o w" =07 x0)=1
oy =, y(0) =1 ¥ =e"

oeVde+(l—xe ! )dv=0
o (@O =1 w0)=1 y'(0)=2

Ne 51. 3adanue ¢ eOurHuuHbIM 8b100pOM. BolOoepume ooun npasunvHbili omeem.

Onpenenuth, Kakoe 3 qudepeHINaTbHbIX YPaBHEHUI ONMUCHIBACT CIIEMYIONIYI0 3a/1a9Yy:
[Tyns, qeurasics co ckopoctbio VO=400 m/c, BXOOUT B IOCTaTOYHO TOJICTYIO cTeHy. COonpoTUBIIeHUE
CTEHBI COOOIIAeT ITyJie OTPUIIATEeSIbHOE YCKOPEHHUE, MPOMOPIIMOHATIBHOE KBAIPaTy €€ CKOPOCTH C

Ko3(ppunuentom nponopunoHanbHoctu k=7 M-1. Haiitu ckopocts nynu yepes 0,001 ¢ nocne
BXOX/ICHUS TTyJIU B CTEHY.

EHPHEHTBIDTBETDB:

1) Y
dt

2) 5" =kt

H 2 ka-xb-2)
dr

4) V' =N —-y)

5P
dr

a.3

b.5
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c. 1

d. 4

e.2

Ne 52. Baodanue na nocaedosamenviocmo. Pacnonooicume 6 npasunvHom nopsioke.
CuMIUIEKCHBII METO]] pellieHH s 33/1a4 JIMHEHHOTO MPOrpaMMHUPOBAHUS BKIIIOYAET:
a. IPOBEPKY ONTUMAIbHOCTU HAWJEHHOTO PeIlIeHUsI

b. ompeaeneHnue OIHOTO M3 JOMYCTUMBIX OA3WCHBIX PEIICHUH MOCTABJICHHOW 3aJauyu
(OonopHOro mniaHa)

C. orpejesieHre paBuiia epexoaa K He XyAuleMy pelieHHIo
Ne 53. Badanue ¢ MHONMCECMBEHHbIM 8bIOOPOM. Buibepume 3 npasuavibix omeema.

Kakue meronbl MOXKHO IMPUMEHATH IS PELIEHUS 3aJadd O HaXOXKIECHHHM IKCTpeMyMa
(pyHKIIMM yeThIpEX EPEMEHHBIX C OTPAHNYECHUSMHU, HAJIO)KEHHBIMU Ha NIEpEMEHHBIE?

a. Merop HCKJIIOUEHU 1 YaCTU NIEPEMEHHBIX

b. Metoa HeonpeneneHHbIX MHOXUTENNEN JlarpaHxa
¢. Meton reoMeTpruyecKor UHTEPITpETalu

Ne 54. 3aoarnue omxpoimoti gpopmol. Beeoume omeem.

CKOJIBKO cpeau NEpEeUYNCIICHHBIX 3a1a4 ABJIAIOTCA «3anaqe1?1 Komm» ? Ykaxure 4nciio.

-

oxw' =1-x"

o ydx+ctex dy =0, L(;—r) =-1

oM+ =L yO) =1 (1) =2

Ne 55. Baoanue ¢ eOunuurbim 6bi00pom. Bvibepume o0un npasunviolii omeen.

Ornpenenvre TUI ypaBHEHMS:

(x? =Dy +2x° =0

a. JITHEeTHOe ypaBHEHHe TIepBOro MOpsIIKa

b. ypaBHEHUE C pa3AessIoNMMUCS TEPEMEHHBIMU

C. ypaBHeHue bepHyiu

d. oqHOpOIHOE YpaBHEHKE TIEPBOTO MOPSIIKA

Ne 56. Badarnue omxpoimoti gopmol. Beeoume omeem.

CKOJIbKO M3 IPUBEJEHHBIX YPAaBHEHUI SIBJISIIOTCS HEOTHOPOAHBIM U AuhdepeHInaTbHbIMU
ypaBHEeHUsIMU? YKaKUTE YUCIIO.

o y"—4y" +3y=e™

o y"—9y"+20y=x"cosx

o y"—y+1=0

o] }"'-I—}':[:I

Ne 57. Baoanue ¢ eOuHUUHBIM 8b100pOM. Bblbepume 00uH NPasunbHbIL Omeen.

Kaxkoii Metop perieHus1 MOAXOAUT ISl YPaBHEHUI C pa3AessSioIMMUCS epeMEHHbIMU ?
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a. VlHTerpupoBanme o0erx Jactei
b. MHTerpupoBanue 2 pasza
c. [loncranoBka y = uv
Ne 58. Baoanue ¢ eOuHUUHBLIM 8b100pPOM. Bbibepume 00uH NPAsUNLHBIL OmeEen.
CoroctaBbTe EPBOMY YPaBHEHUIO MOAXOAIIAN CIIOCOO peleHs.
1y 2xy" = (") =0
2) ¥" = 2sin xcos® x—sin" x

33w —T1"=0

a. MocJeoBaTeIbHOe MHTErPUPOBaHUE O0ENX YacTell ypaBHEHUSI
b. moacraHoBka y'=p(y)
C. TIOJICTAHOBKA Y'=p(X)
Ne 59. 3adanue ¢ eOunuuHvIM 8b100pOM. Bvibepume 00UH NpasUNbHbIL OMaen.
TpeTbs U3 nepeuncieHHbIX (PYHKIUIA MOXET ObITh pellieHueM
o v=e ““(C cosSx+C,sin 5x)+e
=C, e + C, e*
=xh x+Cx

(]

k]

E':_L.' =Cl +C:I+C;€

a. JITHEWHOI'0 OTHOPOIHOTO YPaBHEHH s BTOPOI'O MOPsIIKa

b. TMHERHOTrO0 OJHOPOTHOIO YpaBHEHHUsI TPETHETO MOPsIIKA

C. JIMHEIHOTO HEOIHOPOJHOTO YPaBHEHUSI BTOPOT'O MOPSIIKA
d. TMHENHOro HEOTHOPOAHOTO YPABHEHU S TPETHETO MOpPsAKA
€. JITHEWHOTO YpaBHEHHUsI IEPBOro MopsiaKa

Ne 60. 3aoarue c eOuHuuHbIM 8b100pOM. Bvlbepume 00un npasunvivlii omeen.
Kyna HampapiieH BEKTOp aHTUTpagreHTa?

a. B CTOPOHY HAaMCKOPEWIIIEro BO3pacTaHusl 11e1eBOi (PyHKIIUU
b. B CTOPOHY HauCKOperIero yoblBaHusI LIeJIeBOW (DyHKLIMU

C. 110 OCSIM KOOP/IMHAT

Ne 61. 3aoanue omkpoimotii gpopmol. Beeoume omeem.

Kak Ha3bIBaeTcst BEKTOp, COCTOSIIIMI U3 TIEPBBIX YACTHBIX TIPOU3BOIHBIX 11€JI€BOM (DYHKITUH:
BEKTOp-...

Ne 62. 3aoanue omxpvimoti ghopmol. Beeoume omeem.

CkonbKO 337124 cpey MepeYrCIeHHbIX SBIAIOTCS «3anadeit Komm»? YkaxuTe 4ucio.
BapuaHTkl OTEETOE:

-

oxw' =1-x"

o ydx+etex dy =0, }-(;_r)=—1|

Ne 63. 3adanue c eOunuurbim 6b100pom. Bvibepume 00un npasunvivlii omeen.
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Onpepenure TUN ypaBHEHUS:
v

w

In v

y'cosx=

a. ypaBHEHUE C pa3/ie/soIIUMUCS IepEMEHHbIMU

b. MMHENRHOe ypaBHEHUE MIEPBOro MOPsIIKa

C. OIHOPOZIHOE ypaBHEHUE MEPBOrO MOpsAKa

d. ypaBHenue bepnymiu

Ne 64. 3adanue ¢ eOuHuuHbIM 8b100pOM. Bvibepume 00UH npasuNbHbIL Omaeen.

CormocTaBbTe ypaBHEHHUE MEPBOTO MOPSAKA U CIIOCOOBI €r0 perieHust

- 1

y+—=x
x

a. MOZICTAaHOBKA U=Y/X
b. moacraHoBKa y=uv
C. MOJCTAaHOBKA X=u+4a, y=v+b
d. uaTerpupoBaHUe 0OEUX YacTell ypaBHEHUs
Ne 65. 3adanue ¢ eOuHuuHbIM 8b100pOM. BolOoepume ooun npasunvHbili omaeem.

CKOJBKO MOXET OBITh IEPEMEHHBIX B JINHEHHBIX ONTUMHU3ALMOHHBIX MOJEJISX, PEIIaeMBbIX C
MIOMOILBI0 TEOMETPUUECKUX MTOCTPOECHUM ?

a. paBHO JIByM

b. He Oobile ABYX

C. He OOoJIbIlIe YMCa OrpaHuIeHUN

d. He MeHbllIe IBYX

€. CKOJIbKO YTOITHO

Ne 66. 3aoarue omxpwoimoii ghopmol. Beeoume omeem.

CKOJIBKO Cpe/ii MEPEUUCIICHHbIX YPAaBHEHUI SIBJISIOTCS PA3HOCTHBIMU YPAaBHEHUSIMU TIEPBOTO
nopsiaka? YkazaTb 4ucIo.

I Vg SVies TV =0

2. Verdes=0

3 Vet EVes=0

4 y'=xy

Ne 67. 3adarue ¢ eOuHUuHBIM 8b100pOM. BblOoepume ooun npasunvHbuili omeem.

Kakumu 1O/mKHBI OBITH HCKOMBIE TIEPEMEHHBIE B 3a/1a4ax JIMHEWHOTO MPOrpaMMHUPOBAHUS?
a. CBOOOJIHBIMU OT OrPaHUYCHUN

b. moObIMU

C. TIOJIOKHUTETbHBIMH

d. HeoTpHIIATETLHBIMU

Ne 68. 3aoanue omxpoimoii hopmol. Beeoume omeem.

Yemy paBeH MOIYJIb BEKTOPA aHTUTPAJUEHTA B TOUKE MUHMMYMa? (YKaXUTE YUCIIO)
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Ne 69. 3adanue ¢ eOuHUUHBIM 8b100pPOM. Bblbepume 00uH NPAsUNbHBIL OMeEen.

Ecnu 3aa4a IMHERHOro NMporpaMMUpPOBaHUsl UMEET ONTHUMAJIbHOE pellleHHe, TO LieieBas
(byHKI1IMSA JOCTUTAET HY)KHOT'O SKCTPEMAJIBHOTO 3HAYEHUs1 B OJHOM U3 KaKUX TOYeK?

a. BEpLIMH MHOTOYTOJIbHUKA (MHOTOTPaHHMKA) JOMYCTUMBIX PELIEHUI

b. Touek MHOroyrojbHUKa (MHOTOrPAHHMKA) JOMYCTUMBIX PELICHUI

C. BHYTPEHHUX TOYEK MHOTOYTOJIbHMKA (MHOIOTPAaHHUKA) JOIYCTUMBIX PELICHUI
d. BHEIIHMX TOUEK MHOTOYTOJIbHUKA (MHOTOTPaHHMKA) JOMYCTUMBIX PELIEHUN
Ne 70. 3adanue omxpoimoii gpopmul. Beeoume omeem.

CKOJIBKO M3 NPEACTABJICHHBIX YPABHEHUU SIBJISIIOTCS YPABHEHUSIMU C Pa3eIsIIOIUMUCS
MEPEMEHHBIMU? YKaXKUTE YUCIIO.

1) y' =
2)2x+y'y=0
3)y"+y' =2y =0

4) 6xdx — 6ydy = 3x%ydy — 2xy?dx

Ne 71. 3aoarue ¢ eOunuutbim 6b100pom. Bvibepume ooun npasunvivlii omeen.
Uro 3HauuT pemmth 3anaqy Korm?
a. Haiiti ocoboe pernierne
b. Haiitu o6mee pemenue 1Y
c. Haittu koncranty C
d. Haiiti yactHoe pemmenue 1Y
Ne 72. 3adanue ¢ eOuHuuHbIM 86100pOM. Bolbepume ooun npasunvHwili omeem.
Bropas u3 nepeuriciieHHbIX (DYHKIMIA MOXKET OBbITh pelieHueM
o v=eg “(C cosSx+C,sin 5x)+e
=C,; e + C, e’*
=xh x+(x

[a]

k]

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

a. JITHETHOTO HEOIHOPOIHOTO YPaBHEHUST BTOPOTO MOpsIKa
b. JIMHEWHOro ypaBHEHUsI IEPBOTO MOPSIIKA

C. JITHEWHOTO OJTHOPOIHOTO YPAaBHEHUSI BTOPOTO TOPSIIKA

d. TMHEWHOTO HEOTHOPOIHOTO YPAaBHEHUS TPETHETO MOPSIIKA
€. JITHEHHOTO OTHOPOIHOTO YPaBHEHMSI TPETHETO MOPSIIKA
Ne 73. Baoanue omxpoimoii hopmol. Beeoume omeem.

®ynknua y =C(x +1) aBnsgerca pemieHneM ypaBHeHUd y'+2 = 0, ecau C npuHUMaer
3HAUYEHUE

Ne 74. 3adanue omxpoimoii gpopmui. Beeoume omeem.
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CKOJIbKO U3 MpEeACTaBJIEHHBIX YpaBHEHUU ABIsIOTCA OuddepeHuuanbHbIMu? YKaxkuTe
YUCJIO.

a) xfy’ = 37 (x+ ¥)

b) (x* +e* )y =xy+ v’ cosx

c) xp? =2xy+3

d) (x? +xp+ 5y dv+ B+ 1v)dx =0
d(e®)

g) —=+y+2x=0
b

Ne 75. Badanue ¢ MHOMCECMBEHHLIM 8bIOOPOM. Bbibepume 3 npasunvhsvix omeema.
['pacprueckn MOXHO PEIUTh JIMHEHHYI0 ONTUMHU3AIMOHHYIO 3314y, €ClIU Y Hee

a. TpY MepeMEHHbIE, TPH OrPaHUYCHUsI-HEPABEHCTBA U OJHO OrPaHUYECHUE-PABEHCTBO

b. yeThIpe rnepeMeHHbIe, OTHO OrpaHNYEHHe-HePaBEeHCTBO U JIBa OIpaHUUYCHHSI-PABSHCTBA
C. IBe MepeMeHHbIe

d. yeThIpe MepeMeHHbIe, OTHO OrPaHUUCHUE-PABEHCTBO U TPU OIPAaHUYEHHSI-HEPABEHCTBA
Ne 76. 3adanue ¢ eOunuuHbiM 86100pOM. Boloepume ooun npasunvHbili omaeem.

Vkaxure (PyHKIIHUIO, SBJISIONIYIOCS PEIIEHUeM YPaBHEHUS
_ ax

T 2x+D)

EﬂpHﬂHTbl OTEETOB:

v

X

o y=e

a. l
b. 4
c.2
d.3
Ne 77. 3a0anue omxpoimoii gpopmul. Beedume omeem.

CKoJbKO cpelu nepevyrciaeHHbIX AudepeHInaNbHblX YPABHEHUN SIBJISIIOTCS JIMHEWHBIMU
YPaBHEHUSIMU? YK KUTE YUCIIO.

r ! -L'I [,
oy ——=tg— () =y
x

| ot

+1

!"_:H

X

Ne 78. 3aoanue ¢ mHOdNCECMBEHHBIM 8bIOOPOM. Buibepume 2 npasunvHbix omeema.
Ecnu pecypc nedpunyteH Ha ONTUMAILHOM TUIAHE PEllieHUs 33]a491, TO

a. JIBOWCTBEHHAsI OLICHKA pecypca OOJIbIIe HyJIsI

25



b. pecypc u30bITOYCH

C. IBOVCTBEHHAs OLIEHKA pecypca paBHA HYJIIO

d. pecypc Ucnonb30BaH MOIHOCTBIO

2.3.2. 3apaun pias onenkn komneneroun «IIK-1.1»

Ne 1. ObvikHogenHble dugbgheperyuanvHvle YpasHeHUsl, OCHO8HbIE NOHAMUSL U ONPEOeNeHUS..
Kakue 13 nepeurcieHHbIX 3a/1a4 sBIAITCA 3ayiadamu Komu:

e dv+(1—xe )dv =0
2" =4+ w0y =2, V(0 =2
VEES =0t wW(0)=2

(v+Dax+(xt = 2dv =0

Ne 2. I'pagpuneckuii memoo peuterusi 3a0a4 AUHEHHO20 NPOZPAMMUPOBAHUSL.
Permmts 3a1a4y rpadpueckumM MeToIoM Ha MHHUMYM Y Ha MaKCUMYyM
x— 2y — min, max
Sx4+3y =20,
x—y =3,
—3x+oy =10,
x=0, y=0

Ne 3. 3aoaua o Haznauenusx.

Ha paboty ycrpauBaioTcs 6 KaHIUIaTOB Ha 6 BAKaHCUI M OHU MOJIyYMJIM COOTBETCTBYIOLLME
OLIEHKH TTPY COOECE0BAHNM HA KaXIyI0 BAKAHCHIO, IPOBECTU HAOOP KAaHIUIATOB Ha IIECTh
BaKaHCHUH TaK, 4TOOBI CyMMapHasi OLIEHKa KaHAWAATOB ObLIa MAaKCHMAJIBHON

-

‘6 15 3 12 4 29

14 3 3 7 2 1
3 2 8 15 8 12
3 014 3 15 11 10
3 131 9 6 6|
15 10 3 4 5 10

W e
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2.3.3. 3agaun pis onenkn kommneneroun «IIK-1.3»
Ne 4. Oonopoonoe ypasnerue nepgozo nopsioka.

Pemmre nuddepenumanbHoe ypaBHEHHE:

.1':.1" =1x—1)

Ne 5. Ypasnenue beprynau.
Pemure 3apauy Kormm:
ja =y ==2xpy"

(D=1

Ne 6. Ypasrenus ¢ paz0easirouumucst nepemeHHbIMU.
Pemmte muddepeHnmanbHoe ypaBHEHHeE:

r

Vo =lgx tgy

b= =

Ne 7. Jlunetinble ypasHeHus nepsozo nopsioka.

Pemure nuddepeHumanbHoe ypaBHEHHE:

n'—yv=x"cosx

Ne 8. Jluneiinvie ypagHerus 6mopozo nopsioka.
Pemmts ypaBHeHue:  y'"-y=e"(-X).

Ne 9. VpasHenus emopozo nopsioka, 0onyckarougue NOHUMCeHUue NopsioKda.
. 2, ;
a2y =(y) W' (1) =1/2,y(1)=1

Ne 10. Jluneiinas cucmema ougpgepeHuuanbHulx YpagHeHul.

Permuts 3anauy Koru:

Permte MeTo10M MOACTAHOBKY HEOAHOPOJHYIO CUCTEMY JIMHENHBIX YPaBHEHUI:
Ne 11. Paznocmmble YypasHeHusl.

Peumts ypaBuenue: y, ;+5y, ,+6y, ;=4k.

Ne 12. Jleoticmeenrocmeo.

Jlnst mpuBeeHHOW HUXKE 3aJlauM 3amucarh ABOMCTBEHHYIO. PelnTh oaHy U3 HuX rpadu-
YECKUM METOJIOM U TOJIyUYUTh PELeHHe JAPYTOil.
f=3x;+4x, 4+ 5x; + 6x, = min

le+xZ _xB+SX4ES
3x;— 23, +x;+4x, =4

x;=20(j=14)
Ne 13. HYucnennvie memoovt noucka skcmpemyma PYHKYULE MHOUX NEPEMEHHDIX.

HpOBeCTI/I 2 HUTEpali METO4a CKOpeI'/JIH_ICFO CITyCKa. yKa38.Tb, HACKOJIBKO OJIU3KO HaﬁﬂeHHOC
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MpUOTMKEHNE K aHATMTUIECKOMY PEIeHUIO

-

. > 7
f[:};)=};1' —X]*X) +—X5 —x] min,

< =

Ne 14. 3adauu ycaoeHoti onmumusayuiL.

z=1—-4x—8y r2—8y2=2

Haiitu skcTpeMymsbl (pyHKIIMN IIPY YCIIOBUU
2.3.4. 3anaum naa oneHkua komnenermun «IIK-1.2»

Ne 15. Cumnaexc-memoo.

Pemure 3agady JIMHEHHOro NPOrpaMMHUPOBAHUA CUMILIEKC-METOAOM.
Jo=2X +X -2X, = min

K +X,-X,2%
X, - X, +2X, 22
22X, -BX,+3X, 2 1;
X 200 =123)

Ne 16. Tpancnopmnuas 3adaua.

Pemnts TpaHncnmopTHyio 3a1auy. Y Hac €CTb HEKOTOPBIM I'Py3, KOTOPbII HAaXOAUTCS Ha
cknazax: Al, A2 - 3T0 MyHKTHI OTIIpaB/ieHusl. VI3BeCTHBI 3amacel rpy3a Ha CKJajax.

DTOT rpy3 HaM HeoOXoAuMO pa3BecTH Mo marazuHam: Bl, B2, B3,B4 - 310 myHKTHI
Ha3Ha4yeHus. VI3BeCTHBI MOTPEOHOCTH KakIOrO Mara3mHa.

W n3BECTHBI CTOMMOCTH MEPEBO30K €IMHMIIBI TPy3a CO CKJiaja i B MarasuH j. Ham BbirogHee
KaK MOXHO 3(peKTHBHEE BHIIIOTHUTD PadOTY, T.. HAUTU TaKOW BapUaHT MEPEBO3KH, IPU KOTOPOM
3arparhl Oy1yT MUHUMAJIbHBIMU.

TpancnopTHast 3aj1aua 3a/1aeTcs cjaeayomen Tadauei:

B, B; B; B,
50 100 75 75
Ay 100 4 3 5 4]
Ag 200 3 2 4 7

Ne 17. Memoovl 00HOMEPHOT MUHUMUZAUUL.

MertozoM [iesieHrst OTpe3Ka rnomojaaM 0e3 B3sTHs POU3BOAHBIX HAUTH MUHUMYM (DYHKLIMU
Ha OTpe3Ke C 3aJaHHON TOYHOCTBIO

— s {x+ 2y’ min [-2: 0] 0.01

3. IIpoMe:KyTOUHAsI aTTeCTAlMS
3.1. MeToanueckne MaTepHaJbl, ONpeJeJsAomue Npoueaypy OleHNBaHNs 3HAHNUI,
YMeHHI1, HABbIKOB H ONBITA JesATeJbHOCTH

DK3aMeH fBJISETCA 3aKJIIOUUTENbHBIM 3TAlloM Ipouecca (pOpMUpPOBaAHUS KOMIIETEHLIUN
oOyuJaiomerocst Mpu U3y4eHUH AMCHUIUIMHBI U MMEeT LIeJbl0 MPOBEPKY M OLEHKY 3HAHUUN
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o0ydalIierocsi Mo TEOPUU, U MPUMEHEHHUIO TOJyUYEeHHbIX 3HAHWI, YMEHUW M HABBIKOB IPH
pelleHUH MPAKTUYECKUX 3a/1ay.

DK3aMeH MPOBOJUTCS MO PACIUCAHUIO, C(POPMUPOBAHHOMY yUeOHO-METOAMUYECKUM YIIPaB-
JIeHHEM, B CPOKH, TIPeyCMOTPEHHBIE KAJICHAAPHBIM YYeOHBIM rpapkoM. DK3aMeH MPUHIMAETCS
MIperofaBaTesieM, BeLy LM JIEKIIMOHHbIE 3aHATHS.

DK3aMeH MMPOBOAUTCS TOJIBKO MPU MPEABbSIBICHUN 00YyYaIOIUMCs 3a4€THON KHIKKU U TIPH
YCJIOBUM BBITIOJTHEHUSI BCEX KOHTPOJIBbHBIX MEPOIPUITUM, TPEIYCMOTPEHHBIX YU€OHBIM IJIAHOM U
paboueii mporpaMMoi JUCHUIUIMHBL. OOyJalonmMcs Ha 9K3aMeHe MPEACTaBIISeTCs] IPaBO BHIOPATh
OMH U3 O6useToB. Bpems nmoarotoBku k otBety coctapisieT 30 MuHyT. 1o ncTeyeHumn ycTaHOBII-
€HHOTO BpeMeHH OOYyYaloIIMHACS JOJIKEH OTBETHTh Ha BOMPOCH SK3aMEHALIMOHHOTO OWeTa.
Pe3synbraThl 5K3aMeHa OLIEHUBAIOTCS MO YEThIPeXOATIbHON CUCTEME U 3aHOCSITCS B 3aUETHO-9K3aMe-
HAIlMOHHYIO BEJIOMOCTb U 3a4ETHYI0 KHMKKY. B 3a4€THYI0 KHMKKY 3aHOCATCS TOJIBKO ITOJIOKUT-
elbHble OLEeHKU. [loanucaHHbl MpenojaBareaeM 3K3eMIUISp BEJOMOCTU CHAETCSA HE MO3/Hee
CJIEYIOIIETO JHA B JEKaHaT.

B cnydae HesBKM 0Oydalolerocsi Ha 9k3aMeH B 3a4€THO-9K3aMEHAIIMOHHYIO BeIOMOCTb
JeaeTcsl OTMETKa «He siBKa». OOydvaiomuecs, He MPOIIEAIIe TPOMEKYTOUHYIO aTTECTAIUIO TI0
OUCUUILUIMHE, JOJIKHBI JIMKBUIUPOBATh aKaJAEMHUYECKYIO 3aJ0JIKEHHOCTb B YCTAaHOBJIEHHOM
JIOKaJIbHBIMU HOPMATUBHBIMHM aKTaMU TOPSIIIKE.

3.2. Bonnpochl K 3K3aMeHy

Ne Bomnpoc Koa xomnerenmun

1. | O6pikHOBeHHBIE U depeHIatbabe ypaBHeHus (onpenenenue, |I1K-1.1, [TK-1.2,
NOPSJIOK YpaBHEHUs1, oOlee ¥ YaCTHOE PelIeHUs (MHTEerpasbl), IIK-1.3
MHTErpajibHask KpuBas).

2. | 3agaua Kommm 115 ypaBHEHHS TIEPBOTO MOPsIIKa B HOPMAJTBHON IIK-1.1, TIK-1.2,
(opme. Teopema cymiectBoBaHus U equHCTBeHHOCTH pemieHus. | [TK-1.3
[TprmMepsl HeCyIIECTBOBAHUS €IUHCTBEHHOTO PEIICHHUSI.

3. | JudpdepeHnmanbHble ypaBHEHHS IEPBOTO MOPSIKA C IK-1.1, IIK-1.2,
pasIeNAIIUMUCA NIEPEMEHHBIMU (OMPEEIIEHUE, METOL, IK-1.3
peleHus).

4. | Jlunennsle nudpepeHuaibHble ypaBHEHUS IEPBOTrO NOPsAKA IK-1.1, IIK-1.2,
(onpeznenenue, peuieHue B BUae rnpousseaeHus apyx ¢pynkumid). | I1K-1.3

5. | YpaBuenus bepHysuiu (ornpeneneHue, CBeJJeHre K JIMHEHHOMY IMK-1.1, IK-1.2,
YPaBHEHUIO C IIOMOILIBIO 3aMEHBI IEPEMEHHOMN ). I1K-1.3

6. | Ognopoanble U pepeHnanbHble ypaBHeHUs nepsoro nopsagka | [1K-1.1, ITK-1.2,
(orpeaeneHue, METOIbl PENICHMUS). I1IK-1.3

7. | O6pikHOBeHHBIE qrdhdepeHIraIbHble YpaBHEHUsI BTOPOTO IK-1.1, TIK-1.2,

BBICIIIUX TIOPSIZIKOB (OmpeeneHue, perenre Metonom nonvkenus | [1K-1.3
nopsiaka, mpuMepsl). HopmanbHast hopMa HauaIbHBIX YCJIOBUI.

8. | Jluneitnbie oqHOpOAHbIE AridhdepeHIIraTbHbIe YPAaBHEHUS C IMK-1.1, IK-1.2,
MIOCTOSIHHBIMU KO3 (PULIMEHTaMU. XapaKTEPUCTUIECKOE IIK-1.3
ypaBHEHHE. AJITOPUTM MOCTPOEHHSI OOIIETO PEIIeHNs TIPH
OTCYTCTBUM KPaTHBIX KOPHEN XapaKTepUCTUUECKOTO YPAaBHEHHU .
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,ILBOfICTBeHHHX MEPEMEHHBIX.

Ne Bonpoc Ko komnerenmun

9. | JIunennble HeonHOPOAHBIE TP (EPEHINATIBHBIE YPABHEHUS C IK-1.1, IK-1.2,
NOCTOSIHHBIMU KO3 urieHTaMu. [IpMHIMI Cyneprno3uiyu. IK-1.3
[Ton6op yacTHOro perieHus, Korja rnpasast 4acTb ypaBHEHUS —

KBa3UMHOIOYJIEH.

10. | JIuneitHbie HeomqHOPOAHBIE U dhepeHITaTbHbIE YPAaBHEHUS C IIK-1.1, TIK-1.2,
NOCTOSIHHBIMU KO3 pureHTamu. [IpMHIMI Cyneprno3uiyy. IIK-1.3
[TonOop 9acTHOTO peleHusi, Koraa rnpaBasi 4acTb ypaBHEHUS —

JIMHeHasi KOMOMHALMS TPUTOHOMETPUUECKUX (DYHKIIHIA.
[Tpumeps!.

11. | OmHOpOIHBIE U HEOTHOPOIHBIE CUCTEMBI (D HepEHITUATBHBIX IIK-1.1, TIK-1.2,
yPaBHEHUI ¢ IOCTOSIHHBIMU KO3 punimentamu. Pemenue IIK-1.3
METOIOM TOJICTAaHOBKH.

12. | OnHoponHble cucteMbl JU(pdepeHIMATBHBIX YPaBHEHUN C IIK-1.1, TIK-1.2,
NOCTOSIHHBIMU KO3 purenTamu. Pemenue cucrem marpuunbiM - | [TK-1.3
METOIOM.

13. | HeonHoponnslie cucteMbl qudhepeHIaIbHbIX YPaBHEHUM C IK-1.1, TIK-1.2,
NIOCTOSIHHBIMU KO3(ppureHTamu. [Tondop yacTHOro perieHus, [1K-1.3
KOr'/1a Mpasasi 4acTh CIELMAILHOTO BU/A.

14. | Pa3HOCTHBIE (PEKYPPEHTHBIE) YPaBHEHU S TIEPBOTO MOPSIKA. IK-1.1, IIK-1.2,
HopmanbHast (popma pa3HOCTHOTO ypaBHEHUs, OOIIMe TIOHSATHS IK-1.3
(oOree 1 YacTHOE pellieHus, HauyaJlbHbIe YCIIoBuS, 3a1a4a Komm)

15. | Pemienue pa3HOCTHBIX ypaBHEHMH NIEPBOTO MOPsAAKA METOIOM IK-1.1, IK-1.2,
MOJICTAHOBKH. I1K-1.3

16. | Perrenue pa3HOCTHBIX YpaBHEHUI TIEPBOTO MOPSIIKA METOAOM IMK-1.1, TK-1.2,
BapUalLIMU NIOCTOSIHHOM. TIK-1.3

17. | IlocranoBKa 3a1au JIMHENHOTO NiporpamMmMupoBanus (JIIT). IK-1.1, I1K-1.2,
Ceenenue pa3mMuHbIX (hOPM 3armucedt IpyT K JApyTy. IK-1.3

18. | 'eomerpuueckuit meron pemienus 3agauu JIIT. MHoxecTBO IIK-1.1, TIK-1.2,
ypoBH: 3agauu JIIT. [K-1.3

19. | Kputepwii yrinosoii Touku. Crencreue (uucio 6asuchbix mianos). | [TIK-1.1, TTK-1.2,
Meron nosHoOro nepedopa BepinuH s perneHus 3anayun JIIT. IK-1.3

20. | Kputepuii oNTUMaJIBHOCTH YIJIOBOM TOUKH B KAHOHUYECKOU IK-1.1, ITIK-1.2,
3anayve JII1. Teopema o pacnonokeHrny ONTUMAaJIbHBIX TIJIAHOB B IK-1.3
kaHoHn4eckou 3agaue JIIT. Mtepaiysa nmpocToro cumruieKkc-

MeTtoza. CUMIUIEKCHBIe TaOMuIIbl. MiTepalius cCUMILIEKC-MeTo/1a B
TaOMMUHOM (hopme.
21. | Meron UCKYCCTBEHHOTO Oa3uca. I1K-1.1, TIK-1.2,
[1K-1.3

22. | TlepBas Teopema 1BOMCTBEHHOCTH. BTOpas Teopema IK-1.1, TIK-1.2,

JBOVICTBEHHOCTH. DKOHOMUYECKAsA MHTEPIPETALUA IIK-1.3
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Ne Bonpoc Ko komnerenmun

23. | lnana3oHbl yCTOMYMBOCTH 11 U3MEHEHUS KO3(P(PULIMEHTOB IK-1.1, IK-1.2,
1iesieBoi (hyHKIMH. Jlrana3oHsl yCTOMUMBOCTHU 1J1s1 U3MEHEHU ST IK-1.3
3aI1acoB PECypCoB.

24. | Utepauusi MeTona JIeJieHus OTpe3Ka MmonojaM 0e3 BHIYUCIICHU ST IIK-1.1, IIK-1.2,

MIPOM3BOIHOM 7151 HAXOXKJIEHUS SKCTpeMyma (DyHKITUH. IK-1.3

25. | Utepanust MeTofa KacaTeIbHBIX JUTIS1 HAXOXKICHHS SKCTpEMyMa IIK-1.1, TIK-1.2,
(pyHKIIMM. IIK-1.3

26. | Utepatiusi MmeTofa 30J0TOrO CEUEHUsI 151 HAXOXKICHU S I1K-1.1, IIK-1.2,
IKcTpeMyma (PyHKLUHU [K-1.3

27. | Utepauus merofa eieHus1 OTpe3Ka MOMoJaM U1l HAXOXKICHH IK-1.1, TIK-1.2,
HyJell PyHKIMU [1K-1.3

28. | Utepaiust meTona JieieHust OTpe3Ka MoIojiaM C BEIUUCIIEHUEM IMK-1.1, IK-1.2,
IIPOM3BOJHOM ISl HAXOXKJIEHUS SKCTpeMyMa (PyHKLIMH ITK-1.3

29. | Utepauus metoga CKOpEMILEro rpaJueHra I1K-1.1, TIK-1.2,
IK-1.3

30. | Utepaums MeToga rpaiIMEHTHOTO CITyCKa IIK-1.1, TIK-1.2,
IK-1.3

31. | IIpaBuno mHoxwutenen Jlarpanxka st 3agauu ¢ orpannuenusimu | [1IK-1.1, T[TK-1.2,
paBEHCTBAMU IK-1.3

32. | IIpaBuno muoxwutenen Jlarpanxka puis 3agauu ¢ orpannuenusmu | [TIK-1.1, ITK-1.2,
PaBEHCTBAMU Y HEPABEHCTBAMU IK-1.3

3.3. TemaTuka KypcoBbIX padoT
Mo naHHO¥ MUCIMIUIMHE BHITOIHEHWE KYPCOBBIX POEKTOB (padoT) He MpeaycMaTpUBaCTCS.
3.4. MaTtepuaJsl Jjisi KOMIObIOTEPHOT0 TECTUPOBAHUSI 00yYaIOLIUXCS

OO0ume KpuTEPUU OLEHNBAHUS

IIponeHT NpaBUIbHBLIX OTBETOB Onenka
91% — 100% 5 (OTJIMYHO)
81% — 90% 4 (xoporio)
71% — 80% 3 (YOOBJIETBOPUTEIIHHO)
Memnee 70% 2 (HeyJIOBJIETBOPUTEJIHLHO)

CooTBeTCcTBHE BONMPOCOB TeCTa HHAMKATOpPpaM (POPMHPYEMBIX H OeHHBaeMbIX
KOMIIeTeHI[H I

Ne Bonmpoca B Tecte Koja unaukaropa koMneTeHIuu
1 IMK-1.1, TIK-1.2, TIK-1.3
2 IK-1.1
3 IK-1.3
4 IMK-1.2
5 IK-1.1
6 IK-1.1
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Ne Bonmpoca B Tecre

Koa mnaukaropa KoMneTeHIuN

7 ITK-1.3
8 IK-1.1
IK-1.2
10 IK-1.1
11 ITK-1.2
12 IIK-1.1
13 IIK-1.1
14 IK-1.3
15 IK-1.2
16 ITK-1.1
17 IK-1.2
18 IK-1.2
19 ITK-1.3
20 IK-1.2
21 IK-1.2
22 IK-1.1
23 IIK-1.1
24 IIK-1.1
25 IIK-1.2
26 IK-1.2
27 IK-1.3
28 IK-1.2
29 IK-1.1
30 IK-1.2
31 IK-1.1
32 IK-1.1
33 IK-1.1
34 IK-1.3
35 IIK-1.2
36 I1K-1.3
37 IIK-1.2
38 IK-1.1
39 IK-1.1
40 IIK-1.3
41 IIK-1.2
42 IK-1.3
43 IK-1.1
44 IK-1.1, TIK-1.2, I1IK-1.3
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Ne Bonmpoca B Tecre

Koa mnaukaropa KoMneTeHIuN

45 IK-1.3
46 IK-1.2
47 IK-1.3
48 IK-1.1
49 IK-1.1
50 IMK-1.2
51 IK-1.3
52 IMK-1.2
53 IK-1.2
54 IMK-1.2
55 IK-1.1
56 IK-1.1
57 IMK-1.2
58 IK-1.2
59 IK-1.2
60 IK-1.2
61 IK-1.3
62 IMK-1.2
63 IK-1.1
64 IMK-1.2
65 IMK-1.1
66 IMK-1.1
67 IK-1.1
68 IK-1.3
69 IMK-1.2
70 IK-1.1
71 IK-1.1
72 IK-1.2
73 IK-1.3
74 IK-1.1
75 IK-1.3
76 IK-1.3
77 IMK-1.1
78 IK-1.3
Kiwou oTBeTOB
Ne Bompoca B Tecre Homep oTBeTa (M1 OTBET, HJIU COOTBETCTBHE)

1 2

2 d

33




Ne Bompoca B Tecre

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

Homep oTBeTa (M1 OTBET, HJIU COOTBETCTBHE)

41

ol

42

43

44

45

46

47

48

49

50

NDfW[lw|o |6 [0 ([ || 0

51

C

52

1b, 2a, 3c

53

a,b,c

54

55

56

57

58

59

60

2
b
3
a
c
e
b

61

rpagu€HT

62

2

63

o
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67

68

, HOJIb, HYJIIO

69
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72
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IlepeyeHb TECTOBBIX BOIIPOCOB
Ne 1. 3adanue omkpwvimoii gpopmol. Beeoume omeem.

CKOJIBKO M3 NEPEUYUCIEHHBIX CUCTEM AUQPEPEHIIMAIBHBIX YPABHEHUH SABJISIOTCS OJHOP-
OZIHBIMM cHcTeMaMu? YKaKUTe YUCIIO.

v o

x'=x—y x'=w

o a ,
y=x+yte Yy =x+y
x'=2x+5y x'=3x—2v+¢

= r = r
y =4x-2y v =3x—4y

Ne 2. 3adanue ¢ eduHuuHbIM 86100poM. Bolbepume ooun npasunvHulii omeem.

K kakoMy Kjaccy ONTUMH3AIMOHHBIX 33/1a4 OTHOCUTCS 3a7a4ya: HATU SKCTpEeMyM (PYHKIIUU
f(x) mpu BbhIMONIHEHKH orpaHnyeHui Ri(x) = ai, ¢ (X) < bj, HaJIO)KEHHBIX HA MapaMeTpbl (PYHKIMU?

a. HeJIMHEMHOTO TPOrpaMMHUPOBAHUS

b. JMHAMUYECKOTO MPOrpaMMUPOBAHUS

c. 6e3yCIIOBHOM ONTUMU3AIAN

d. ycioBHOM onTUMHU3ALN

€. JITHEHOTO MPOrpaMMHUPOBAHUS

Ne 3. 3aoanue omkpwvimoii ghopmul. Beedume omeem.

®ynkuusa y=C cos 2x sBiseTcsl pelieHueM ypaBHeHHs y'=sin2x , eciu C npuHUMaeT
3HaYeHHe (OKPYIJIUTH JI0 2 3HAKOB TOCJIE 3arlsiTOM)

Ne 4. 3adarue ¢ eOuHUUHbIM 8b100pOM. Boibepume oourn npasunvhbvlii omeen.

ComnocraBbTe YpaBHEHUE IIEPBOI'o NNOpAAKa U CIIOCOOBI €T0 peuIeHusd

, X+ ¥

x—y

a. MOJCTAaHOBKA y=uv

b. moacraHoBKa u=y/x

C. MHTErpUpOBaHUe 00ENX YacTell ypaBHEHUS

d. moncraHoBKa X=u+a, y=v+b

Ne 5. Baoarnue omxpoimoii ghopmwt. Beeoume omeem.

CKoJsbKO cpeay nepedrcrieHHbIX TuddepeHIInaIbHbIX YPAaBHEHUN SBISAIOTCS YPaBHEHUSAMU
BTOPOro nopsiaka’? YKaxure 4ucio.

d v '
o ——+2—+4+4y=10 o y—+x=10
ax” dx o
:., a.,tl'" g ' .:L': —X
o ox — +x:|,,'_+x =¥y C =
e dx 2v(x+1)

Ne 6. 3aoanue omxpoimoii popmol. Beedume omeem.

Kakoii 3Hak craBuTcs mepej uucioM M mpu nepexofe Kk M-3agade B OMCKe MUHUMYyMa
11es1eBoi (PyHKITH ?

Ne 7. 3adanue ¢ eduHuunbim 86100poM. Beibepume ooun npagunvHulii omeem.

Oomee pemenue ypasHeHus y''+7y"'=0 nmeeT Buj
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EHPHEHTI:I OTBETOB:

oy=C,+Ce "
o y=CcosTx+C,sin Tx+C;

Q

y=C, +C,x+Cie™

Q

y=C,+C,e " +Ce’*

a.3
b.2
c.4
d. 1
Ne 8. 3adanue c edurnuurvim 6vlO0pom. Bvibepume 0oOur npasunvhblii omeen.

3anauM ONTUMU3ALIMY, B KOTOPBIX LiejieBast (PyHKIMSI U BCE OTPAaHUYEHUS BBIPAXKAIOTCS C
MIOMOIIIBIO JINHEHHBIX YPaBHEHUI 00pa3yloT Kakoy Kjiacc 3aiau?

a. JMHAMHUYECKOro IMPOrpaMMHUPOBAHUS
b. IIETIOUMCIIEHHOTO TTPOrPAMMHUPOBAHUS

C. HEJIMHEIHOTO MPOrpaMMUPOBAHUS

d. TMHENHOro NMPOrpaMMHUpPOBAHUSA

Ne 9. 3aoanue omkpwvimoii gpopmwl. Beedume omeem.

CKOJIBKO cpeAu TNEepeurcIeHHBIX 3a/1a4 SABJISIOTCS MPAaBUJIBHON MOCTAHOBKOM «3a/1auM
Koum» ? Ykaxute 4ucio.

o vx+y+ay=

oy =, y0) =1L y=e"

n
=
I
Y
St
T
u L4
St
ey
L]
o
I
[ ]
"_l
—
L
e
I
-

Ne 10. 3adanue ¢ eOunuuHbIM 8b100pOM. Bvibepume 00uH npasunbHbIIL omaeen.
Yto He OTHOCUTCS K OCOOGHHOCTSM 3324 AUHAMUYECKOTO MTPOrpaMMHUPOBaHHUS?
a. lleneBas pyHKIMSA HE paBHA CyMMe TIeJIeBbIX (DYHKITI KakKJI0TO Iara.

b. PaCCManI/IBaCTCH CUCTEMA, COCTOAHHEC KOTOpOfI Ha KaXJOM HIare onpeneiidaercda
BEKTOpPOM X_t. ,HZUII)H@IZHIGG N3MEHEHUE €€ COCTOAHUA 3aBUCUT TOJILKO OT JAHHOI'O COCTOSAHUA X_t
M HE 3aBUCUT OT TOI'0, KAKUM IIYTEM CUCTEMA ITpUIIlJIA B 9TO COCTOAHUE.

c. JleficTBMe Ha KaXJIOM IlIare CBsI3aHO C OINpe/eIeHHbBIM BBIUTPBIIIEM (JOXOIOM, PUOBLIBIO)
WM notepeit (M3AepAkKaMu), KOTOpbIE 3aBUCAT OT COCTOSIHMSA Ha HavaJsIo 1ara (rana) U pUHATOro
pelueHus.

d. Ha BeKTOpB COCTOSIHMS U YNpaBJIEHUS MOTYT OBITh HaJOXEHBl OrpaHUYEHUS,
00be/IMHEHNE KOTOPBIX COCTaBJsAeT 00NacTh JOMYCTUMBIX pEIeHUH u.

e. Ha kaxjom miare BeIOMpaeTcs OMHO pelieHue u_t, Mo JeHCTBHEM KOTOPOro CHUCTeMa
MEPEXOJUT U3 MpPebIAyIIero coctosinus X_{t-1} B HOBoe X_t. DTO HOBOE COCTOSIHUE SIBJISETCS
(pyHKLIMEN cOCTOsAHMS Ha Hayaslo MHTepBasia X_{t-1} M IpUHATOroO B Hauajae UHTEpBaJIa PELLEeHU
u_t.

Ne 11. 3aoarue c eQuruurbim 6b100pom. Bvibepume 00un npasunvivlii omeen.

KpI/ITepI/IeM OCTAHOBKU BBIYMCJICHUU B AJITOPUTME ITOUCKA ONTHMAJBbHOTO PCIICHUA
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METOAaMM OHHOMCpHOfI ONITUMU3AUN ABJIACTCA YCIIOBHUE

a. 3HaYeHUe MPOU3BOJHOM 11e1eBON (PYHKIIMU, BBIYMCIEHHOE B TEKYIIEHl TOUKE, MEHbIIe
3aJaHHOU BEJIAYMHBI €

b. 3HayeHUe 11e1eBOil (PYHKIIMU , BBIUUCIEHHOE B TEKYIEeHd TOYKE, MEHbIe 3HAYEHUS
11eJ1eBOM (DYHKIIMU, BBIYUCIIEHHOTO B MOCTIEAYIOIIEN TOUKE

C. OTHOIICHUEC JIMHBI TCKYIIECTO MHTEPBaJla HEOMPEACICHHOCTU K AJIMHE MEPBOHAYAIBHOT'O
HUHTCpBAJIa MCHbIIIE SH,HB.HHOIjI BCJIIMYUHEI €

d. orHOIIIEHHNE AJIMHBI TEKYHICTO MHTEPBaJIa HEOIMMPEACJICHHOCTU K NJIMHE IIEPBOHAYAJIBHOIO
HUHTEpBAJIa 00JIbIIIE SaHaHHOfI BECJIMYMHBI €

€. 3HaUeHue 11eJIeBOU (PYHKIIMH, BHIUMCIIEHHOE B TEKYILEH TOUKE, MEHbIIIE 3HAUEHUSI 11€JIeBOI
(pyHKIIMM, BEIYUCICHHOTO B MPEABIIYIIEH TOUKe

Ne 12. 3a0danue omxpoimoii gpopmul. Beeoume omeem.

CKOJIbKO CpelM JaHHBIX ypaBHEHUN HEOJHOPOAHBIX IHU(@EepEeHLUAIBHBIX ypaBHEHUH,
IIPaBbl€ YaCTH KOTOPBIX UMEIOT «CIELMAIbHbINA BUI»? YKaXUTE YUCIIO.

y'+6y" +10y =80e”

s

oy —y=xcos" x
¥ =9y +20v =0

oy —y'+y=x"—x+3

Q

Ne 13. Badarue ¢ MHONMCECMBEHHbIM 8bIOOPOM. Buibepume 3 npasunvibix omeema.

Kakue u3 Huxke MNEPpEYUCICHHBIX MCETOANOB OTHOCATCA K METOAdAM MHOTOMCpHOfI
OITUMM3aALN

a. metop Pynre-Kyrra

b. MeTo HAMCKOPEHIIIETO CITyCKa

C. METOJI COIPSIKEHHBIX I'Pa/IMEHTOB

d. rpagueHTHBIA METON

Ne 14. 3aoanue ¢ eOuHuuHbIM 8b100pOM. Bvibepume 00UH npasuNbHbIL Omaeen.

Onpenenutb, kKakoe U3 quddepeHInanbHbIX YPAaBHEHUI OMUCHIBAET CAEAYIOLIYIO 3a/a4y:
3amensioliee eMCTBUE TPEHUS Ha AUCK, BPAIIAIOIIUICS B )KUKOCTH, TPONOPLIMOHAIBHO YITIOBOU
CKOpOCTH BpailieHus. HaiiTu yriioBylo CKOpOCTb AMCKA Yepe3 3 MUH I0CjIe Hayajla BpalleHus, eClu
M3BECTHO, YTO JVCK, HA4YaB BpaIaTbcsi co cKopocThio 200 00/MUH, 1O UCTEYSHUN OIHOW MUHYTHI
BpaIaercsi co ckopoctbio 120 06/MuH.

EHPHEHTI:-I OTBETOB:

1) D
dt
2) 8" =kt
dx
3) —=ka—-x)(b—x)
dt
4 ¥y =kp(N-y)
5) P
ot
a. 1
b. 3
c.2
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d.5
e. 4
Ne 15. Baoanue omxpoimoii hopmol. Beeoume omeem.

CKOJIBKO M3 JAHHBIX HEOAHOPOIHBIX JU(PEPEHIUATBHBIX YPABHEHUI TAKUX, IIPABble YacTU
KOTOPbIX UMEIOT «CHELMAJIbHbIA BUI»? YKaxUTe

et +e "
o }'"_4}-‘=—
2
o y"—2y'+2y=12
o y"+3y' =0
" 1
oy +:|,,'=

Jeos 2x

Ne 16. 3aoanue omxpoimoii hopmol. Beedume omeem.

CKOJbKO cpeu nepevyrcaeHHbIX AugepeHIInanbHbIX YPaBHEHUN SBJSIOTCS JTMHEHHBIMU
ypaBHeHUsIMU? YKaXUTe YUCIO.

dy

o yv—4+x=0

dx
Lo Yy —x

oY =
2v(x+1)

=

f v

v
oy - = fg"_
x

+1

L Hl

X

Ne 17. 3adanue ¢ eOuHUUHBIM 8b100pOM. Bbibepume 00uH npasunbHblil Omeen.
CormocraBbTe ypaBHEHHUE MEPBOTO MOPsIAKA U CLIOCOOBI €ro pelieHust

(x? =Dy +2x° =0

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

b. moacraHoBKa u=y/x

C. MHTErpupoOBaHUe 00ENX YacTell ypaBHEHUS

d. moacTaHOBKa y=uv

Ne 18. 3aoanue ¢ eOunuuHbIM 8b100pOM. Bvibepume 00UH npasuUNbHbIL Omaeem.

[NepBas U3 nepevnciaeHHbIX (PYHKIMIA MOXET OBbITh pellleHueM

o y=e(C cosSx+C,sin 5x) +e™*

a. JIMHEMHOTO OJHOPOHOTO YPaBHEHHU s TPEThEro nopsaKa
b. JTMHEWHOro OJIHOPOIHOTO YPaBHEHHs1 BTOPOIO MOPs/IKa
C. JITHEHOTO HEOJHOPOJHOIO ypaBHEHUSI TPETHETO MOPSIKA

d. TMHEWHOTO ypaBHEHUs MEPBOTO MOPAAKA
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€. JITHEMHOTO HEOJHOPOJHOIO ypaBHEHUsI BTOPOro MopsiaKa

Ne 19. 3aoanue ¢ eOunuuHbIM 8b100pOM. Bvibepume 00UH npasuNbHbIIL Omaeen.

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

BapuaHTkl OTEETOBE:

cy=Ce"? +Cxe ™

vy =E:x(01 +Cx)

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

b -

d.3
Ne 20. 3adanue ¢ eOunuurbim 6b100pom. Bvibepume ooun npasunvivlii omeen.
B CKOJMBKMX TOYKax 3ajadya JMHEWHOro MPOTpaMMHPOBAHUS MOXET JIOCTHUTaTh
MaKCHUMAaJIbHOTO 3HaYeHUsI?
a. B IByX TOYKax
b. TOJIBKO B OHOM TOYKE
C. B OJIHOM WJIU JIBYX TOYKaX
d. BO MHOXECTBE TOUEK
Ne 21. Badanue ¢ eOuHUUHBIM 8b100pPOM. Bbibepume 00uH NPasunbHbliL Omeen.
VKaxute BHUJ YaCTHOTO pelleHUs] HEOIHOPOIHOro AU EepeHInaNIbHOIO yYpaBHEHUS
Sy"+y'=sinx
1) y=Axcosx
2) v = Asin xe®
3 v={(Ax+B)sin x
) v=Acosx+FBsin x
) v=x(Acosx+ Bsin x)

a. 1
b. 4
c.3
d.5
e.2
Ne 22. Baoarnue omxpoimoti gpopmul. Beeoume omeem.

CKOJBKO cpe/ii IepeurclieHHbIX TUddepeHIINATbHBIX YPAaBHEHUH SIBJISIOTCS OIHOPOAHBIMU ?
Ykaxure yucio.

a

d v dv . ¥ v
0 ——42—+4+4y=0 oy -—=prg—
ax” dx x x
R . .
Dy == 2 y" 451"+ =0
x



Ne 23. Badanue ¢ eOuHUUHBIM 8b100pPOM. Bbibepume 00uH NPasuNbHbIL Omeen.

[TpaBuio MHOXUTENel JlarpaHka OTHOCUTCS] K METOJIaM PellieHusT KaKOro Kjacca ONTHMU-
3aIMOHHBIX 3a1a4”?

a. TMHAMUYECKOro POrpaMMHUPOBAHUS

b. JIMHEMHOTO MPOrpaMMUPOBAHU S

c. 6e3yCIIOBHOW ONTUMU3AINN

d. HeJTMHEWHOTO TPOrPaMMHUPOBAHUSI

€. YCJIOBHOM ONTUMHU3AIIUN

Ne 24. 3adanue ¢ eOunuurbim 6b100poM. Bvibepume 00un npasunviulii omeen.
Ornpenenvre TATT ypaBHEHMS:

, xt+ ¥

A
a. ypaBHeHue bepHyim
b. ypaBHeHue ¢ pa3esoUMUCs epeMeHHbIMU
C. IMHENHOE YpaBHEHHUE MEePBOro MOpsiIKa
d. omHOpOIHOE ypaBHEHME TIEPBOTO TOPSAKA
Ne 25. 3adanue ¢ eOunuuHbIM 8b100poM. Bvibepume 00uH npasunbHblii omeen.
CorocTaBbTe ypaBHEHHUE MEPBOTO MOPS/IKA U CIIOCOOBI €T0 pelleHus
' Y
yicosx=—o
].ﬂ 1 y
a. MOJICTAaHOBKA U=Y/X
b. uHTErpUpoOBaHue 00EUX YacTell ypaBHEHHSI
C. MOJCTAaHOBKA X=u+a, y=v+b
d. mopcTaHOBKa y=uv
Ne 26. 3adarue ¢ MHOMICECMBEHHBIM 8bI00POM. Bblbepume 2 npasunvHulx omeema.

Kpureprem oCTaHOBKM BBIUMCIEHUN B aJIrOPUTME MOMCKA HYJIeH (PyHKIIMU METOAAMH
OJHOMEPHOU ONTUMM3AINU SIBJISIETCS YCJIOBUE

d. OTHOIIEHUE JJIMHbI TEKYIIETO MHTEPBAIa HEOIMPEACJICHHOCTU K NJIMHE IIEPBOHAYAIBHOIO
HWHTEpBaJIa MCHbIIIE SHﬂaHHOﬁ BCJIIMYUHEI €

b. ITMHA TEKYIIEro HHTepBajla HEONPEIEIeHHOCTH MEHbIIIE 33/IaHHOW BEJIMUUHBI €

C. 3HaueHue leJieBOM (PyHKIIMH, BHIYMCIEHHOE B TEKYIIEel TOUYKEe, MEeHbIe 3aJaHHOUN
BEJIUYMHEI €

d. 3HaueHue MPOU3BOAHOM 11eJIeBON (PYHKIIMM, BBIYMCICHHOE B TEKYIeW TOUYKE, MEeHbIIIe
3aJJaHHOW BEJIMYMHBI €

Ne 27. Baoanue omxpoimoii ghopmol. Beeoume omeem.

DyHKIHMA y=x*exp(X) sBjsieTcs penieHneM ypasHenus y”-2y' +Cy=0 , eciiu C npuHuMaeT
KaKoe 3HayeHue? YKaxuTe LeJoe YHUCIIO.

Ne 28. 3adanue ¢ eduruunvim 8b100poM. Boloepume ooun npasunvHbili omaeem.

CoroctaBbTe TPEThbeMY YPABHEHHIO MOAXOSAIINI CIIOCO0O pelIeHHs.
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1) 2x*y"— (") =0
2) ¥"=2sin xcos® x—sin” x
33w —T1"=10

k

3

a. MOJICTaHOBKA y'=p(y)

b. ocnenoBareIbHOE HHTETPUPOBaHKE 00X YacTell ypaBHEHUsI
C. TIOZICTAHOBKA y'=p(X)

Ne 29. 3adanue omxpoimoii gpopmui. Beeoume omeem.

CKOJIbKO HAYaJIbHBIX YCIIOBUM HYKHO H00aBHUTH [yist [IY mepBoro nopsiaka, Yro0bl KOHKPETH-
3UpOBaTh YaCTHOE pelleHue? YKakuTe YUcJo.

Ne 30. 3aoanue ¢ eOUHUMHBIM 8b100POM. Bbibepume 00UH NPABUNLHBIL OmMeEen.

ComnocraBbTe YpaBHEHUE IIEPBOI'o NNOpAAKA U CIIOCOOBI €TO peuIeHud

:L:r_ =V =}':(I+4):
x+1

a. MOJCTAHOBKA y=uv

b. UHTErpupoBaHUEe 00EUX YacTell ypaBHEHUs

C. MOJCTaHOBKA U=Yy/X

d. moncraHoBKa X=u+a, y=v+b

Ne 31. 3adanue ¢ eOuHuuHbLIM 8b100pOM. Bvibepume 00UH NpasUNbLHBI OMaem.
Kakoil meton MOXeT MpUMEHSTLCS AJ1s1 pEelIeHUs] TPAHCTIOPTHOM 3a1aun?

a. MeToJ1 OTEHIIMAJIOB

b. merox ['aycca

c. MeTosi MHOXHUTesen Jlarpanska

d. MypaBbUHBII METON

Ne 32. 3adanue ¢ mHoICcecmeeHHbIM 8b100poM. Bvibepume 2 npasunvhvix omeema.
Kakue U3 H1Ke epeurciieHHbIX METOI0B OTHOCATCS K METOJIaM OIHOMEPHOW ONTUMU3ALINU
a. METOJl OJIMHOMHUAJILHOM armmpOKCUMAaIIAN

b. MeTOM 30JI0TOro CeueHust

c¢. metof, urces1 PudoHauun

d. MeTon IMXOTOMUYECKOTO AeIEeHUs

Ne 33. 3adanue ¢ eOuHuuHbIM 8b100pOM. Bvibepume 00UH NpasUNbHbIL OMaeen.

Onpenenurte TUN ypaBHEHHUS:

v, Y 1

y+—=x
x

a. ypaBHEHUE C pa3/IesIOIUMUCS TTepeMEeHHBIMU
b. MMHENHOE ypaBHEHUE MEPBOIo MOPsIKa
C. OJHOPOJIHOE YpaBHEHHE MEePBOrO MOPsIIKa
d. ypaBHenue bepuyiiu
Ne 34. 3adanue ¢ eOunuuHbiM 8b100poM. Bvibepume 00un npasunviulii omeen.

[Tpu npuBenennu 3agaun JuHEeHOTrO mporpammupoBanus (JIIT) k Buay oCHOBHOM 3agauu
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JIIT orpannyeHus BUaa «< WM =» MPeoOpa3yloTCcs B OrpaHUIYCHUs paBEHCTBA JOOABJICHUEM K €ro
JIEBOM YaCTH JIOTOJIHUTEIbHON HEOTpULIATEIbHOW NIEpeMEHHOM. BBOAMMbIE TOTIOTHUTEIbHbIE HEU3B-
€CTHBIE UMEIOT BITOJIHE OTpe/ieJIeHHbI CMbICT. Tak, ecii B orpaHuuYeHus X ucxogHou 3agaun JIIT
OTpaXxaeTcsi pacxoj U HAJIMUMe MPOU3BOJICTBEHHBIX PECYPCOB, TO KAKOU SKOHOMUYECKUN CMBICI
HMMeeT YMCIIOBOE 3HAYEHME JOMOTHUTEIbHOW TIEpeMEHHOM B PEIIEHUH 331241 ?

a. CTOMMOCTH pecypca

b. IBOICTBEHHOM OLIEHKH pecypca

C. HEXBaTKH pecypca

d. ocratka pecypca

Ne 35. Baoarue ¢ eOuruurbim b100pom. Bvibepume 00un npasunvivlii omeen.

ComnocraBpTe TUII YpaBHEHHUS U €r0 BO3MOXKHBIE PELIEHMSA: HEOJHOPOJHOE Pa3HOCTHOE
ypaBHEHHE BTOPOro NOPsIIKa.

-3 -3 ir

oy=Ce " +Cxe™™" +1e

oy =(C, +Cx)e"

oy =C3F +C,2F — 2k
v=C3" +C,2°

a.2

b.3

c.4

d. 1

Ne 36. Badarue ¢ MHONCECMBEHHbIM 8bIOOPOM. Buibepume 3 npasuavibix omeema.
3agaya TMHERHOTO MPOrpaMMHUPOBAHUSL HE UMEET KOHEYHOTO ONTUMYMa, €Clv
a. B TOUKke A 001aCTH JOMYCTUMBIX 3HAYEHUI JOCTUraeTCss MaKCUMyM LiesieBoil (pyHkimu F

b. nieneBast (pyHKIIMSI HE OrpaHUYEHA CBEPXY HA MHOKECTBE JIOMYCTUMBIX PEIIeHU B 3aaue
Ha MUHUMYM

C. CUCTEMA OFpaHI/I‘leHI/Iﬁ 3aJJa4 HECOBMECTHA

d. ueneBasi (pyHKIMS HE OrpaHUYEHA CBEPXY HA MHOXKECTBE JOMYCTUMBIX PEIIEHU B 3a/1a4e
Ha MakCUMyM

e. 1eseBast (PyHKIIMS He OrpaHuYeHa CHU3Y Ha MHOXKECTBE JIOMYCTUMbIX PelleHUi B 3aj1aue
Ha MUHUMYM

f. neaeBas (byHKHPIH HC OrpaHMYC€Ha CHU3Y HAa MHOKCECTBE NOIYCTUMBIX pemeHMﬁ B 3aa4€
Ha MakCUMyM

€. B Touke A 00acTy JOMYCTUMBIX 3HAUEHHI JOCTUTAETCS MUHUMYM 11e1eBoit (pyHKIuu F
Ne 37. 3adanue ¢ eOuHuuHbIM 86100pOM. Boloepume ooun npasunvHbili omaeem.
CoroctaBbTe BTOPOMY YPaBHEHHUIO TIOIXOASIINNA CIIOCOO peIleHH L.
1 2xy" - (") =0
2) ¥"=2sin xcos® x—sin" x
33 =T3"=0
a. TIOZICTAHOBKA y'=p(X)
b. nocnenoBarebHOE MHTETPUPOBAaHUE 00EUX YacTeil ypaBHEHUsI

C. MOJICTaHOBKa y'=p(y)
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Ne 38. Badanue ¢ eOuHUUHBIM 8b100pPOM. Bbibepume 00uH NPasUNbHbIL Omeen.

Onpenenurte TUN ypaBHEHUS:
Iy

P i

V== ()’

x+1

a. ypaBHeHue BepHymum

b. OMHOpPOIHOE YpaBHEHKE TIEPBOTO MOPSIIKA

C. JITHEWHOEe ypaBHEHHE TIEPBOrO TIOPSIIKA

d. ypaBHEeHUE ¢ pa3Ie/sIOIUMUCS TIEPEMEHHBIMU

Ne 39. Baoarue omxpoimoii hopmol. Beeoume omeem.

CKOJIBKO MPOU3BOJIBHBIX KOHCTAHT cofepkuTcs B peuienuu [V nepsoro nopsinka? Ykaxure
YUCJIO.

Ne 40. 3aoarue ¢ eOuruurbiM 6b100poM. Bvibepume 00un npasunviulii omeent.

Oynakmsa y=C1*cosx+C2*sinx+exp(x)/2 sABseTcs OONMM pellicHUEM YPaBHEHHUS . . .

EHPHHHTI:-I OTEETOB:
E-_:L."'+:|,:=gx Sy ty=

y'+y'=0 @y +2y

a. 1
b.3
c.2
d. 4
Ne 41. 3aoanue ¢ eOuHUMHBIM 8b100pPOM. Bbibepume 00uH NPasUNbHbIL Omeen.

YerBepTast U3 MEPEUMCIICHHBIX (DYHKLIMI MOKET OBITh peleHueM

ocy=e “(C cosSx+C,sin 5x)+e

n
H
B
b
+
Ty
e

a. IMHEMHOTO ypaBHEHMsI [IEPBOTO MOPsIKA

b. TMHENHOTO0 HEOHOPOAHOTO YPABHEHM S TPETHETO MOpsAKA

C. IMHEHHOTO OJHOPOIHOTO YPaBHEHMSI BTOPOTO TOPsIAKA

d. TMHERHOro OJHOPOTHOTO YPaBHEHUsI TPETHETO MOPSIIKA

€. IMHEIHOTO HEOIHOPOJHOTO YPaBHEHHSI BTOPOTO MOPSIIKA

Ne 42. 3aoanue ¢ eOuHUUHBIM 8b100pOM. Bvibepume o0un npasunvhviii omeen.

Vkaxure PyHKIMIO WK (PyHKLUH, SBJISAIONIYIOCS pelIEHUEM YPaBHEHUS
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2 r
xv

wr

I
et

EﬂpHﬂHTbIDTBETDB:

[ o)

e

op=4-—

a. 4
b. 1
c.3
d.2
Ne 43. 3aoanue omxpoimoii hopmol. Beedume omeem.

CKoJbKO cpey MepedrcrieHHbIX TuddepeHIIaIbHbIX YPAaBHEHUI SBISIOTCS YPaBHEHUSMU
NEPBOro nopsiaka? YKaxuTe Juciio.

o Y 0D 40
dx x

Ne 44. 3adanue ¢ eOuHUUHBIM 8b100POM. Bbibepume 00uH NPasuUNbHbIL Omeen.
UYro 3HauuT pemmts 3anaqy Komm?

a. Haiitu yactHoe peiienue 1Y

b. Haiitu ocoboe perenne

c¢. Haiitu koHcranty C

d. Haiitu o6mee pemenue 1Y

Ne 45. Baoarue ¢ eOuHUMHBIM 8b100pPOM. Bblbepume 00uH NPasUNbHLIL Omeen.
Obee pemenue ypapHeHus y'-2y'+2y=0 umeeT BUJ

BapuauTul oTEETOR:

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

o y=Ccosx+C,sinx

o y=Ce" +C,xe’

o y=C" +C e

45



c. 1l
d.2
Ne 46. 3adanue ¢ eOunuurbim 6b100pom. Bvibepume 00un npasuvivlii omeen.

ConocraBpTe TUIl yPABHEHUS M €r0 BO3MOXKHBIE PELIEHUS: OJHOPOAHOE Pa3HOCTHOE
ypaBHEHHE BTOPOro MOPsIIKA.

oy ZCIE_EI - C:IE-EI + 2e
oy =(C, +C,x)e
Y 0.7 -3k
C,3" +C,2¢

ix

¥

C }

a. 3
b. 2
c.4
d. 1
Ne 47. 3a0anue ¢ eOuHuuHbIM 86100pOM. Boloepume ooun npasunvHbili omaeem.

VYkaxure BU YaCTHOI'O pPCHICHHUA HECOOHOPOAHOI'O ILI/I(l)q)epCHI_II/IaJ'IbHOFO YpaBHEHUA

9y"+6y'=5x
1) v={Ax+B)x
) y=dx
3) y=(Ax+B)e"
4) v=Ax+B
5y v=~F
a.2
b.5
c. 1l
d.3
e. 4

Ne 48. 3aoanue omxpoimoii gpopmui. Beedume omeem.

CKOJIBKO cpelld MEPEUYUCTEHHbIX YPABHEHUU SBISIOTCS PAa3HOCTHBIMU YPaBHEHUAMU?
VYxazare uucio.

Ne 49. 3aoanue omxpoimoii hopmol. Beeoume omeem.

CKOJIBKO cpely MepevrciieHHbIX TuddepeHIMalbHbIX YPABHEHUN SABJISIOTCS JTUHEHHBIMU ?
46



Ykaxure 4uciio.

0o —+2+4y=0 oy - =gg=
ax” ax x X
. v+l
oy == ° V' +5y'+y =0
x

Ne 50. 3aoanue omxpoimoii gpopmul. Beedume omeem.

CKOJIbKO cpe/id NMEPEYUCIeHHbIX 3aau sBJISIIOTCS «3aaavyeit Komm» ? Ykaxute uucio.
o w" =0 ¥0) =1

0y =e O =1 2 =e"

o eVde+(1—xe ¥ )dv=0

oM+ =L w0 =1, O =2

Ne 51. 3aoanue ¢ edurnuunvimM 8b100poM. Bolboepume ooun npagunvHblii omeem.

Ornpenenutp, Kakoe u3 quddepeHImanbHbIX YPAaBHEHUI OMUCHIBAET CAEAYIONIYIO 3a/a4y:
[Tynsa, gBurasce co ckopocthio VO=400 m/c, BXOOUT B IOCTaTOYHO TOJICTYIO cTeHy. CONpOTUBIIEHUE
CTEHBI COOOIIAET IMyJie OTPULIATESIbHOE YCKOPEHUE, MPOMOPIIMOHATIBHOE KBAIpaTy ee CKOPOCTH C
K03 puimeHToM nponopuuoHanbHocTy k=7 M-1. Haiitu ckopocts nynu vepe3 0,001 ¢ mocie
BXO/IEHU ITYJIU B CTEHY.

BapuaHTbl 0TBETOB:
dv

1) — =—kn*
et

2y 8" = kt?

3 &~ ia—x)(b-3)
dat

4) V' =k(N-1)

5) d—vz—,i'cv
dt

a. 3

b.5

c. 1

d. 4

e.2

Ne 52. 3adanue na nocredosamenviocmo. Pacnonoscume 6 npagunvHom nopsioke.
CUMILIEKCHBIM METOJ1 pelIeHus 3a/1a4 JJUHEWMHOTO MPOrpaMMHUPOBAHMS BKIIIOUAET:
a. MPOBEPKY ONTUMAJIbHOCTH HANIEHHOTO pPelleHusI

b. ompeaeneHue OJHOTO U3 JOMYCTUMBIX OA3MCHBIX PEIIeHUN MOCTABJIEHHOW 3aJayu
(OTOpPHOTO TUIaHa)

C. onpejesieHre paBriia epexoaa K He XyAlieMy pelieHHIo
Ne 53. Badarue c mMHod;CcecmBeHHbIM 8b100pOM. Bbloepume 3 npasunvhvix omeema.

Kakue METOAblI MOXHO IIPUMECHATH IJId PCIICHUA 3ada4d O HAXOXKIACHHUH IKCTpEMYyMa
(I)yHKLII/II/I YCTBIPEX MEPEMEHHBIX C OIrPAHUYCHUAMU, HAJIO)KCHHBIMU Ha HepCMCHHHe?

a. MGTOII HCKITIOYEHHM A YaCTU NEPEMEHHBIX
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b. Metox Heonpenea€HHbIX MHOKUTENNEN Jlarpanxa
¢. Mertox reomeTpuyecKor HHTepIpEeTaIuu
Ne 54. 3aoanue omxpoimoii ghopmol. Beeoume omeem.

CKoJbKO Cpe/iv MepeurcIeHHbIX 3aay ABJIATCS «3agadeit Komm» ? Ykaxure uucio.

-

oy =1-x

o ydx+ectgx dy =0, }-(;_r)=—1

Ne 55. 3aoanue ¢ eOunuuHvIM 8b100pOM. Bvibepume 00UH npasunbHblIi omeen.

Ol'IpCILCJ'II/ITC THIl YPABHCHUA:

(' =Dy + 227 =0

a. JIMHeHOe ypaBHEHNe NIepBOro MopsiIKa

b. ypaBHeHUe ¢ pa3esoIIMUCs IepeMEeHHBIMU

c. ypaBHeHue bepHym

d. oqHOpOIHOE YpaBHEHKE NIEPBOrO MOPsIIKa

Ne 56. 3aoanue omxpoimoii ghopmol. Beeoume omeem.

CKOJIBKO M3 TIPUBEJICHHBIX YPAaBHEHUI SIBJISIOTCS HEOTHOPOAHBIM U AvihdepeHIInaTbHBIMU
ypaBHEeHUsIMU? YKakXUTe YUCIO.

o y"—4y" 43y =e™

o0 y"—9y"+20y=x"cosx

o y"—y+1=0

o _:|,,"'+_:|,,':I:I

Ne 57. Baoarue ¢ eOuHuurbim 6b100pom. Bvibepume 00un npasunvivlii omeen.
Kaxkoii MeTop perieHrs IOIXOAUT JIJIsl YPaBHEHHI C pa3esISIONUMHKCS TTepEMEHHBIMU ?
a. MaterpupoBanne obenx yacrei
b. NnTerpuposanue 2 pasza
c. [loncranoBka y = uv
Ne 58. 3aoanue ¢ eourHuuHbIM 8b100pOM. Bvibepume 00un npasunvhviii omeen.
CorocTaBbTe NMEPBOMY YPABHEHMIO TMOJXOASIIUI CIIOCOO peleHusl.
1) 2xy" - (") =0
2) ¥" = 2sin xcos® x—sin" x
33w —T1"=0
a. MmocJeoBaTeIbHOe UHTErPUPOBaHUE 00EUX YacTell ypaBHEHU S
b. nmoxacraHoBka y'=p(y)
C. TIOZICTAHOBKA y'=p(X)

Ne 59. Baoarue c eduruurbim 6b100pom. Bvibepume 00un npasuvivlii omeen.
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TpeTbst U3 NiepeYnciieHHBIX (DYHKIMIA MOXET OBITh pellieHueM
cv=e “(C‘ cosSx+C,sin 5x)+e
=C, e’ + C, e’

n
H
B
b
+
oy
b

B

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

a. JIMHEHHOTO OJHOPOJIHOTO YpaBHEHMSI BTOPOTO TIOPsIIKa

b. TMHENHOTO OJHOPOJHOIO YPAaBHEHUS TPETHETO MOPSIKA

C. IMHEHHOTO HEOTHOPOHOTO YPaBHEHUSI BTOPOTO MOPSIIKA

d. TMHEWHOro HEOHOPOIHOTO YPaBHEHHSI TPETHETO MOPSIIKA
€. IMHEIHOTO ypaBHEHHMs [IEPBOTO MOPsI/IKa

Ne 60. 3adarue ¢ eOUHUUHBIM 8bI00POM. Bblbepume 00UH NPAsUNLHBIL OmeEen.
Kyna HampapiieH BEKTOp aHTUTparieHTa?

a. B CTOPOHY HAaNCKOPEWIIIero BO3pacTaHusl 1eJeBOi (DyHKIIMU
b. B CTOPOHY HaMCKOpEHINero yObIBaHusI 1IeJIeBOW (DYHKIIMU

C. IO OCSIM KOOP/IMHAT

Ne 61. 3aoanue omxpwoimoii ghopmol. Beeoume omeem.

Kak Ha3biBaeTcsl BEKTOp, COCTOSIIIMI U3 MEPBBIX YACTHBIX MPOU3BOAHBIX 1I€JI€BON (DYHKIIMU:
BEKTOP-...

Ne 62. 3aoanue omxpoimoii hopmol. Beeoume omeem.

CkoubKO 33724 cpey NEPEeYrCIeHHbIX ABIAITCS «3agaueil Komm»? Ykaxute yncio.

Ba PHAHTEI OTEETOE:

°xp' =1-x

o ydx+ctex dy =0, l(;—r} = —1|

Ne 63. 3adarue ¢ eOUHUUHBIM 8bI00POM. Bbibepume 00uH NPasUNbHbIL Omeen.
Onpepenure TUN ypaBHEHUSI:
' Y
ycosx=—o
].ﬂ 1 y
a. YpaBHEHHUE C Pa3/esIAIoNIMMICS IepeMEHHBIMHU
b. MMHENHOE ypaBHEHUE MEPBOTO MOPsAIKA
C. OJIHOPOJIHOE YpaBHEHUE MEePBOro MOPsAKa
d. ypaBHenue bepHyim
Ne 64. 3adarue ¢ eOuruurbiM 6b100poM. Bvibepume 00un npasunvivlii omeen.
CoroctaBbTe ypaBHEHHUE IEPBOTO MOPSIAKA M CIIOCOOBI €r0 PEeIeHUs

F 2
Vv +—=x
x
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a. IOJCTaHOBKA U=Yy/X

b. mojcTaHOBKA y=uv

C. MIOJICTAHOBKA X=u+a, y=v+b

d. uHTerpMpoBaHue 00erX YacTell ypaBHEHHS

Ne 65. 3adanue ¢ eOunuuHbIM 8b100pOM. Bvibepume 00uH npasunbHbIIL omaeen.

CKOJIbKO MOXET OBITh MEPEeMEHHBIX B JIMHEWHBIX ONTUMU3AIMOHHBIX MOJIENISX, PEIIaeMbIX C
MOMOIIBI0 TEOMETPUUECKUX MOCTPOCHUI ?

a. paBHO JIByM

b. He OGosblIe ABYX

C. He OOJIbIIe YUCIIa OrpaHUIEeHUI

d. He MeHbllIe IByX

€. CKOJIBKO yTOITHO

Ne 66. 3adarnue omxpoimoti gopmol. Beeoume omeem.

CKOJIbKO Cpe/iv IEPEYUCIIEHHBIX YPAaBHEHUI SIBJISAIOTCS Pa3HOCTHBIMU YPAaBHEHUSAMU [1EPBOrO
nopsaka? YkazaTb 4ucio.

I Vee-OVirs TV =0
2. Ye1¥es=0

3 SPeegt8yeas=0

4 v =xp

Ne 67. 3adanue ¢ eOuHuuHbIM 8b100pOM. Bvibepume 00UH npasunbHbIIL omaeen.

Kakumu 10/mxHBI OBITH UICKOMBIE TTIEpeMEHHbIE B 33a4aX JIMHEUHOTO MPOrpaMMUPOBAHUS?
a. CBOOOTHBIMH OT OTPaHUYEHUI

b. MoOBIMU

C. MOJIOXKUTETHHBIMU

d. HeoTpuaTEIbHBIMU

Ne 68. 3aoanue omxpvimoti ghopmol. Beeoume omeem.

UeMy paBeH MOY/Ib BEKTOpA aHTUTPAAUEHTa B TOUKe MUHUMYMa? (VKaKUTE YUCIIO)

Ne 69. 3adanue ¢ eOunuurbiM 6b100poM. Bvibepume 00un npasuavivlii omeen.

Ecnu 3amavya nMHEMHOro nmporpaMMUpOBaHUs UMEET ONTUMAJIbHOE pellleHue, TO LiesieBast
(pyHK1IMS 1OCTUTAET HY)KHOTO SKCTPEMAIbHOTO 3HAYEHUSI B OJHOM U3 KaKUX TOYEK?

a. BepIIMH MHOTOYTOJIbHUKA (MHOTOTPAHHUKA) JOMYCTUMBIX PEIeHUN

b. TOUEeK MHOTOYTOJIbHUKA (MHOTOTPAHHHKA) JIOMYCTUMBIX PEIIeHH

C. BHYTPEHHUX TOYEK MHOTOYTOJIbHUKA (MHOTOTPaHHUKA) JOMYCTUMBIX PelIeHui
d. BHEIIHUX TOYEK MHOTOYTOJIbHUKA (MHOTOI'PAaHHHMKA) JOMYCTUMBIX PEIIeHHUH
Ne 70. 3aoanue omkpoimoti gpopmol. Beeoume omeem.

CKOJIBKO M3 NPEICTABICHHBIX YPABHEHUH SABJIAIOTCS YPABHEHUSMU C Pa3JesAIOLIUMUACS
MEPEMEHHBIMU? YKaXKUTE YUCIIO.
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1) y' = 2x
2)2x+y'y =0
3)y"+y' -2y =0

4) 6xdx — 6ydy = 3x%ydy — 2xy?dx

Ne 71. Baoarue ¢ eOuHUUHbIM 8b100pOM. Bbibepume 00uH NpasunbHblii Omeen.
UYro 3HauuT pemmts 3anaqy Komm?

a. Haiiti ocodoe perenne

b. Haiitu o6mee pemenue 1Y

c. Hairtu koncranty C

d. Haiitu yactHoe peenue 1Y

Ne 72. Badarue ¢ eOUHUMHBIM 8b100POM. Bblbepume 00uH NpasunbHblil Omeen.

Bropast u3 nepeuncieHHbIX (PyHKIMI MOXET ObITh PeIeHueM

o y=e¥(C, cos 5x+ C,sin 5x) +e

o y=xhx+Cx

2

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

a. JITHETHOTO HEOAHOPOJHOIO ypaBHEHUSI BTOPOIo MOpsiKa
b. TMHENHOro ypaBHEHUs1 EPBOTO MOPSIIKA

C. JITHEMHOTO OIHOPOJIHOTO YPAaBHEHUsI BTOPOTO MOPsIIKa

d. TMHENHOro HEOHOPOAHOTO YPABHEHM S TPETHETO MOPsAKA
€. JITHEMHOTO OIHOPO/IHOTO YPAaBHEHUSI TPETHETO MOpsiAKa
Ne 73. 3a0danue omxpoimoii gpopmul. Beedume omeem.

®ynkuusa y =C(x +1) asunserca pemenueM ypaBHeHus y'+2 = 0, ecnu C npuHuMaer
3HauECHUE

Ne 74. 3adanue omxpoimoii gpopmul. Beeoume omeem.

CKOJIbKO M3 NpEACTaBJIEHHBIX YpPAaBHEHMU ABIAIOTCA Iud@epeHunanpHbMUA? YKaxKuTe
YHCIIO.

a) xfy' = * (x+)

b) (x* +e* )y = xy+ v’ cosx

c) xy? =2xy+3

d) (x* +xy+5y1dv+ By + 1v)dxe =0
d(e™)

g) —+y+2x=0
dx

Ne 75. 3adanue ¢ mMHOMICECMBEHHBIM 8b100pOM. Bvibepume 3 npasunvrulx omeema.
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I'padpmaecku MOXKHO PEIUTh JTMHEHHYIO ONITUMH3AIMOHHYIO 3a/1a9y, €CJIN Y Hee

a. TpU TIepeMeHHbIe, TPH OTrPAaHUYCHUSI-HEPABEHCTBA U OTHO OrpaHNUYCHUE-PABEHCTBO

b. yeThipe nepeMeHHbIe, OTHO OrpaHIYeHHe-HePaBEeHCTBO U JIBa OTpaHUUYEHUSI-PABEHCTBA
C. JIBe TIepeMeHHbIC

d. yeThIpe mepeMeHHbIe, OTHO OrPaHNUYEHUE-PABEHCTBO U TPU OIPAaHUYEHHSI-HEPABEHCTBA
Ne 76. 3aoarue ¢ eOuruutbim 6b100pom. Bvibepume 00un npasunviulii omeen.

Vkaxute PyHKIUIO, SBJISIONIYIOCS PEIICHUEM YPaBHEHUS
e

yly = —
2x+1)
EEPHHHTI:-I OTBETOB:

X

o yv=e

a. 1
b. 4
c.2
d.3
Ne 77. Baoarnue omxpoimoti ghopmul. Beeoume omeem.

CKONBKO cpeay nepevyrcaeHHbIX AU(PepeHINaIbHbIX YPABHEHUM ABJIAIOTCS JIMHEUHBIMU
ypaBHeHUsIMU? YKaXUTe YUCJIO.

-

f W

¥ "
oy ——=tg— () =y
x

‘!.—_'Hl

+1

X

Ne 78. Baoarue ¢ MHONMCECMBEHHbIM 8bIOOPOM. Buibepume 2 npasuavibix omeema.
Ecnu pecypc peduiivter Ha ONTUMAILHOM IIaHE PeIIeHus 3aJa4u, TO

a. JBOMCTBEHHas OIIEHKa pecypca OoJiblie HyJ1s

b. pecypc u30bITOYCH

C. IBOVCTBEHHAsI OLIEHKA pPecypca paBHA HYJIIO

d. pecypc UCHoNb30BaH MOTHOCTHIO

3.5. 3amaun nisa oneHku komnenernuu «IMK-1.3»

Ne 1. ¥paesuenus bepryanu.

Pemute nuddepenumanbHoe ypaBHEHHE:

vi=axy+aTy”
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Ne 2. Vpasnenus ¢ paz0eassrouumucst nepemeHHbIMU.

Pemmre quddepennmanbHoe ypaBHEHUE:

. ¥+l
=

|-I'.

Ne 3. Oonopoonoe ypasnerue nepgozo nopsioka.

Pemute nuddepenumanbioe ypaBHEHHE:

Ne 4. Jlunetinvle ypasHerus nepeozo nopsioka.
Pemmre nuddepeHnmanbHoe ypaBHEHHUE:

—-%"

vV +2xy =2xe

Ne 5. /leoticmeennocme.

Pemmmts 3amauy yepes pelieHre ABOWCTBEHHOM 3aJaud rpapuuecKMM METOAOM. YKakKHUTe
peleHust MPsAMOM U JBOWCTBEHHOM 3a/1a4.

Z{X)=m+x+3%+4x —min,
Sm—bxtx—-2x, =2,
Tlx —14x, +2x, - 5x, =2,

x; 20, i=12734

Ne 6. Cumnaexc-memoo.
Pemmts crienytoniyio 3agady JIMHEWMHOTO MPOrpaMMUPOBAHUS CUMIUIEKC-METOIOM:
max [ = 8x; + 6x, + 4x,

16x, +18x, + 9x3 = 520
{ Txg +7Txy + 2x5 = 140
9x, + 2x, + x4, < 810

xX; = 0 [j=ﬁ)

3.6. 3amaun nisa oneHku komneHernuu «IMK-1.2»
Ne 7. Jlunetinvle ypasHnenus 6mopozo nopsioka.
Pemuthb ypaBHeHUe

yi+y—2y=0

Ne 8. Ypasnerus mpemuoezo nopsioka, donyckarouiie noHud CeHUe NOPLOKa.
Permmts ypaBaeHue: y'"'=x+sin2x

Ne 9. Jluneiinas cucmema ougpgpepeHuuanbHbIxX YpaeHeHUil.
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Haiitu o01mee perieHre CUCTEMBl YpaBHEHHIA
Cdx .
| —=8x+4,
ar

L, TS S A0
ot

Ne 10. PaznocmHbie ypaeHeHusi.
Pemts ypaBuenue: y, s+2y, ,+4y,,=0.
Ne 11. Tparncnopmuas 3adaua.

CocTaBUTh MaTeMaTU4YECKyI0 MOJEb TPAHCHOPTHOW 3aJayd W PElIUTh €€ METOJA0M
noteHuMaIoB. 3aBox umeer 3 nexa A, B, C u 4 ckiaga Nel,2,3,4. Ilex A npousBogut 30 ThIC.ITYK
uznenui, nex B — 40 teic. mTyk uzaenuii, C — 20 Teic. mTyK u3aeuid. [IporyckHasi cmiocoOHOCTh
ckyaga Nel - 20 teic. mtyk uzgenuid, Ne2 - 30 Teic. mTyK m3aenuu, Ne3 — 30 Teic.mTyk, Ned — 10
ThIC. LITYK. CTOMMOCTh NEPEBO3KM U3 LIeXa A COOTBETCTBEHHO B ckJaabl Nel,2,3,4 1 ThIC. IITYK
m3nenni cocrasiuset 20, 30, 3, 4 p., u3 nexa B 1 Teic. — cooTBercTBeHHO 3, 20, 5, 1 p., a u3 nexa C
— cootBercTBeHHO 4, 30, 2, 6 p.

CocraBuUTb TakoOM IJIaH IEPEBO30K M3/IEJINM, IIPX KOTOPOM Pacxofpbl Ha nepeBo3Ky 90 Toic. uznenmi
OBLIH Obl HAUMEHBIIMHU.

3.7. 3apaun nast oneHkn komneneromun «IK-1.1»
Ne 12. I'pagpuueckuii memoo peuteHust 3a0a4 AUHELHO20 NPOZPAMMUPOBAHUSL.
Cpenu yncen X 1 'y, YIOBJIETBOPSIOLIUX YCIOBUSIM

yz0,

x+y =1,

x—dy=-2

HAWTHU TaKWe, MPU KOTOPHIX Pa3HOCTh ITUX YUCEN y-X MPHHUMAET HAUOOJIbIllee 3HAYCHHE.
Ne 13. 3adaua o Ha3HaueHusix.

Yerblpe paOOTHUKA JOJKHBI BBIIOJHATH YeThipe BUJa padoT. HazHauuTh paOOTHUKOB
HapaOOTH METOJaMHU AMHAMHUYECKOrO MPOrpaMMHMPOBAHUS W BETBEH M TPAHUIl TaKUM
00pa3oM,4ToObl 3aTparhl Tpyda ObUTM MUHMMAaJIbHBL. Marpuia 3aTpar:

7736
4954
5545
6472
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