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Ileav ponoa ouenounwvix cpedcmes. OlieHOUHBIE CPENICTBA TTPEIHA3HAYECHBI 111 KOHTPOJIS U
OIIEHKM 00pa30BaTEIbHBIX AOCTHKEHHI OOyYaloIIUXCs, OCBOMBIIMX MPOrpaMMy y4eOHOU
muctmmuiiibl «b1.B.10 Tlpuknagnas matemaruka». [lepedeHb BUIOB OIEHOYHBIX CPEJICTB 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 BOMPOCOB U 3aJaHUH K 3a4ETYy.

Cmpykmypa u codepycanue 3a0anuil — 3aJaHus pa3pabOTaHbl B COOTBETCTBUH C paboueit
nporpammoil qucuuruimHbl «b1.B.10 [Ipuknagnas MmatemaTukar.

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




Ne Bonmpoca B Tecre

Koa mnaukaropa KoMneTeHIuN

33 IK-1.1
34 IIK-1.3
35 IIK-1.2
36 [IK-1.3
37 [K-1.2
38 [K-1.2
39 [K-1.1
40 ITK-1.2
41 ITK-1.3
42 ITK-1.2
43 IK-1.1
44 I1K-1.3
45 IK-1.1
46 IIK-1.1
47 IIK-1.2
48 IK-1.1
49 [K-1.2
50 [1K-1.3
51 [K-1.1
52 IK-1.1
53 ITK-1.2
54 IK-1.1
55 IK-1.2
56 I1K-1.3
57 ITK-1.2
58 IK-1.1
59 IK-1.1
60 [IK-1.2
61 [1K-1.3
62 IK-1.1, [IK-1.2, T1K-1.3
63 [MK-1.2
64 ITK-1.2
65 IK-1.1
66 ITK-1.3
67 IK-1.2
68 IMK-1.1, TIK-1.2, T1K-1.3
69 I1K-1.3
70 IK-1.1




Ne Bonmpoca B Tecre

Koa mnaukaropa KoMneTeHIuN

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




Ne Bonpoca B Tecre

Homep oTBeTa (M1 OTBET, HJIHA COOTBETCTBHE)

29

30

31

32
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Ne Bonpoca B Tecre Homep oTBeTa (M1 OTBET, HJIHA COOTBETCTBHE)

67
68
69
70
71
72
73
74
75
76
77
78 1
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IlepeuyeHb TECTOBBIX BONPOCOB
Ne 1. 3aoanue omxpeimoii popmel. Beedume omeaen.

CKOJNIBKO cpelld MEPEUYUCTEHHbIX YPABHEHUU SBISIOTCS PAa3HOCTHBIMU YPAaBHEHUAMU?
VYxkazare uucio.
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4 y' =xy

Ne 2. Baoanue ¢ eOuruunbim 86100pom. Boloepume 00ur npasunbHblii Omeem.
CoroctaBbTe ypaBHEHHUE ITEPBOTO MOPSIAKA M CIIOCOOBI €r0 PeIeHUs

, x+y
¥y =

x—y

a. IOJCTaHOBKA U=Yy/X

b. uHTErpUpoBaHue 00EHX YacTell ypaBHEHHSI

C. TIOZICTAHOBKA y=uv

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

Ne 3. 3adanue omxpwvimoii gpopmol. Beeoume omeem.

CKOJIBKO M3 JaHHBIX HEOAHOPOIHBIX JU((PEPEHINAIBHBIX YPAaBHEHUI TAKUX, IIPABbIE YacTH
KOTOPBIX UMEIOT «CHEeLUAIbHBIA BU1»? YKakUTe



Ne 4. 3adarue omxpoimoii ghopmwi. Beeoume omeem.

Kak Ha3bIBaeTcst BEKTOp, COCTOSIIIMN M3 TIEPBBIX YACTHBIX IIPOU3BOIHBIX 11€JIEBOM (DYHKITHH:
BEKTOD-...

Ne 5. 3adarue omxpoimoii ghopmui. Beeoume omeem.

CKOJIBKO M3 NPEJCTABICHHBIX YPABHEHUH SABIAIOTCS YPABHEHUSMU C Pa3JeISIOIIUMUCH
MEPEMEHHBIMU? YKaXKUTE YUCIIO.

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

4) 6xdx — 6ydy = 3x%ydy — 2xy?dx

Ne 6. 3adanue ¢ eduHuuHbIM 86100poM. Bolbepume ooun npasunvHulii omeem.

Ooiee pemienue ypaBHeHus y''-2y'+2y=0 umeer Buj
EﬂpHﬂHTbl OTEBETOB:

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

o y=C cosx+ (), sin x

o y=Ce" +C,xe"

oy=Ce +Ce™”

a. 4
b.3
c.2
d. 1
Ne 7. 3adarue omkpoimoii ghopmui. Beedume omeem.

CKOJIBKO Cpeau JaHHBIX YpPaBHEHUM HEOAHOPOJHBIX NudepeHUUATIbHbIX YPAaBHEHUN,
IIPaBblE YaCTU KOTOPBIX UMEIOT «CIIELIMAIbHBII BU»? YKaKUTE YUCIIO.

o y"+6y +10p =80e"

Ne 8. Baoarnue omxpoimoii ghopmwt. Beeoume omeem.
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Yemy paBeH MOIY/Ib BEKTOPA AHTUTPAIMEHTA B TOUKe MUHUMYMa? (YKaKXUATE YUCIIO)

Ne 9. 3adanue ¢ mMHOdMCECMBEHHbIM 8b100pOM. Bolbepume 2 npasunvivix omeema.

Kakue 13 H1Ke nepeurciieHHbIX METO/I0B OTHOCATCS K METOJIaM OIHOMEPHOW ONTUMU3ALINU
a. meron uncesn PudoHayyn

b. METOI IMXOTOMUYECKOTO AeJIeHus

C. METOJ1 30JI0TOrO CEYEHUs

d. MeTo/] MOJIMHOMMAJILHOM aIrlPOKCUMAITUN

Ne 10. 3aoanue ¢ eOuHuuHbIM 8b100pOM. Bvibepume 00UH npasUNbHbIL OMmaeen.

ComnocTtaBbTe TUIl YPAaBHEHUS] U €r0 BO3MOXXHbBIE PEIIEHUS: OJHOPOJHOE PAa3HOCTHOE
ypaBHEHUE BTOPOI'O MOPsIIKA.

o y=Cie™* +C,xe
oy =(C, +C,x)e
oy =03 +C,2" -2k

oy =C,3* +C,2"

ax

¥
i

+ 2e

a. 4
b.3
c. 1
d.2
Ne 11. 3aoanue ¢ eOunuuHbIM 8b100pOM. Bvibepume 00UH npasunbHbIL omaeen.
VkaxuTe BHUJ 4YACTHOTO pPEUIEHUs] HEOJHOPOAHOro IuddepeHruanbHOro ypaBHEHU s
Sy"+y'=sinx

1) y=Axcosx

2) v = Asin xe*

3} v=(Ax+ B)sin x

4) v=Acosx+FBsin x

5} yv=x(Acosx+ Bsin x)

a. 1
b.3
c.2
d.5
e. 4
Ne 12. 3adanue omxpoimoii gpopmul. Beeoume omeem.

®ynkuua y=C cos 2x gBiasgeTcs pelieHueM ypaBHeHMs y'=sin2x , eciu C npuHuUMaeT
3HaYeHHe (OKPYIJIUTH JI0 2 3HAKOB TIOCJIe 3arsITOMN)

Ne 13. 3adanue ¢ eOunuuHbIM 8b100pOM. Bvibepume 00uH npasunbHbIIL Omeen.

[TpaBuno mHoxuTteneit Jlarpan:xa OTHOCUTCS K METOJaM pelIeHUs1 KaKOro Kjacca ONTUMU-
3allMOHHBIX 3a71a4?

a. JITHEWHOTO MPOrpaMMUPOBAHUS
b. yCJIOBHOI ONTUMU3AINU
11



c. 6e3yCIIOBHOW ONTUMH3AIAN

d. HEJIMHEHHOTO MPOrPaMMUPOBAHHM S

€. IMHAMUYECKOrO MTPOrpaMMUPOBAHUS

Ne 14. 3aoanue ¢ eOuHUUHBLIM 8b100pPOM. Bbibepume 00uH NPasUNbHLIL Omeen.

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

Ba PHAHTEI OTEETOB:

oy +y=ge" cy'+v=e
r

o'+ =0 oy +2y'+v=e

a.2

b. 1

c.4

d.3

Ne 15. 3aoanue ¢ eOuruuHvIM 8b100poM. Bvibepume 00uH npasunbhblii omeen.
Kaxkoii MeToq MOKeT IpUMEHSTbCA 1JIsl pellieHrs] TPAHCTIOPTHOM 3a1aun?

a. MetoJ MHOxuTenen Jlarpanxka

b. metox I'aycca

C. METOJI MOTEHIIMAJIOB

d. MypaBbUHBIN METO/

Ne 16. 3adanue ¢ eOuHUUHBIM 8b100POM. Bbibepume 00uH NPasUNbHbIL Omeen.

ComnocraBbTe YpaBHEHUE IIEPBOI'o NNOpAAKa U CIIOCOOBI €70 peuIeHusd

:L:f_ ".:I"'I :}.:(x_l_q_}]
x+1

a. IHTErpUpOBaHUE OOEHX JacTell ypaBHEHUS

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

C. TIOJICTAHOBKA U=Y/X

d. moncranoBka y=uv

Ne 17. 3aoanue omxpoimoii ghopmol. Beeoume omeem.

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

Ne 18. 3adanue ¢ eOunuurbim 6b100pom. Bvibepume 00un npasunvivlii omeen.

B ckoapkMX TOYKax 3ajJa4da JIMHEHOT O nporpaMMHpOBaHUA MOXET OJOCTHUTIATb
MaKCHMMAaJIbHOTO 3HauyeHHus?

a. BO MHOXXECTBE TOUEK

b. B O/IHO¥ WJIH IByX TOYKAX

C. B IBYX TOYKax

d. TOIBKO B OJTHOM TOUKE

Ne 19. Badanue ¢ eOuHUUHBLIM 8b100pPOM. Bbibepume 00uH NPasUNbHbIL Omeen.

Onpenenurte TUN ypaBHEHUS:

12



A
:_L.' =

x—y

a. OJHOPOJIHOE YpaBHEHHE MEePBOro NopsiaKa

b. JIMHENHOE ypaBHEHUE MIEPBOTO MOPSIKA

C. YPaBHEHHE C Pa3IeISIONIUMUCS TIepeMEHHBIMU

d. ypaBHenue bepnyim

Ne 20. 3adanue ¢ eOUHUMHBIM 8b100POM. Bblbepume 00uH NPasUNbHbIL Omeen.

Ecnu 3asa4a IMHERHOro NporpaMMUpOBaHUs UMEET ONTHUMAJIbHOE pellleHHe, TO LieieBast
(byHK1IMSA JOCTUTAET HY)KHOI'O SKCTPEMAJIBHOIO 3HAYE€HUs1 B OJHOM U3 KaKUX TOYeK?

a. BHYTPEHHUX TOYEK MHOTOYTOJIbHUKA (MHOTOTPaHHHUKA) JOMYCTUMbIX PElIeHUi
b. BHEIIHUX TOYEK MHOTOYTOJIbHUKA (MHOTOIPaHHUKA) AOMYCTUMBIX PEIIeHUM

C. BEpILIMH MHOTOYTOJIbHMKA (MHOTOrpaHHUKA) TOMYCTUMbBIX pelleHUI

d. TOYeK MHOroyroJibHuKa (MHOTOrPaHHUKA) JOMYCTUMBIX PELIEHUN

Ne 21. 3aodanue omxpoimoii gpopmol. Beeoume omeem.

CkoubKO 3a7a4 cpeu NEPEYMCIIEHHbIX ABIAITCA «3atadeit Komm»? Ykaxute uncio.
EﬂpHﬂHThIDTBETDB:

-

oxw' =1-—x"

o ydx+ectgx dy =0, }-(§)=—1|

Ne 22. 3adanue ¢ eOuruuHbiM 8b100pOoM. Boloepume ooun npasunvHbili omeem.

Omnpenenutsb, kKakoe U3 U epeHINaIbHBIX YPABHEHUN OIMUCHIBAET CJENYIONIyIo 3a1ady:
3ameyisioliee IECTBUAE TPEHUsI HA AUCK, BPAIIAIOIIMIACS B KUIKOCTH, IPOMOPLIUOHATIBHO YIJIOBOM
CKOpOCTH BpailieHus1. HaiiTi yriioByio CKOpOCTb AMCKA Yepe3 3 MUH I0cCjie Hayasla BpallleHusl, eClu
M3BECTHO, UTO JIMCK, HA4aB BPalIaThCs cO CKOpocThio 200 06/MUH, MO UCTEUEHUN OAHON MUHYTHI
Bpamaercsi co ckopoctoio 120 06/MuH.

EHPHEHThIDTBETDB:

1) Y
Fols

2) 8" =kt

3 & ka5 -2)
et

) v =k(N-y)

3) d-“:—ﬁw
dat

a. 1

b.2

c.3

d. 5

e. 4

Ne 23. Badarnue omxpoimoti gpopmol. Beeoume omeem.
13



CKOJbKO cpeau nepevyrciaeHHbIX AudepeHIInanbHbIX YPaBHEHUHN SBJSIOTCS JIMHEHHBIMU
ypaBHEHUsIMU? YKaKUTE YUCIIO.

dy

o yv—4+x=0

dx
Y —x
2v(x+1)

v
= fg"_
X

Ne 24. 3adanue ¢ eOuHUUHBIM 8b100pPOM. Bblbepume 00uH NPasuNbHbIL Omeen.

3ajauu ONTUMHU3ALUY, B KOTOPBIX LieeBast (PyHKIMS U BCE OTPAHUUYEHUS BBIPAXKAIOTCS C
MOMOIIIBIO JINHEHHBIX YpaBHEHUI 00pa3yloT Kakoy Kjacc 3aaau?

a. HEJIMHEMHOTO IPOrpaMMHUPOBAHUS

b. LIEI0YMCTIEHHOTO MPOTPAMMHUPOBAHUS

C. IMHAMUYECKOro POrpaMMUPOBAHUS

d. TMHENRHOro MpPOrpaMMUPOBAHUS

Ne 25. 3adanue ¢ mHoxcecmeeHHbIM 6b100pom. Bvibepume 2 npasunrvhvix omeema.
Ecnu pecypc gedpunivteH Ha ONTUMaJIBHOM IUIaHE PEIIEHUs 3aJa4u, TO

a. JBOMCTBEHHAs OIEHKa pecypca Oosiblie HyIs

b. pecypc U30bITOUECH

C. IBOVICTBEHHAs OLIEHKA Pecypca paBHA HYJIIO

d. pecypc Ucnonb30BaH MOIHOCTBIO

Ne 26. 3adanue ¢ mHodxcecmeeHHbIM 6b100pom. Bvibepume 3 npasunrvhvix omeema.

Kakue u3 Huxe MEPEYUCIICHHBIX MCTONOB OTHOCATCA K METOAdAaM MHOFOMCpHOﬁ
OIITUMH3aALN

a. metox Pynre-Kytra

b. METO/ CONpsIKEHHBIX TPATUCHTOB

C. TPaIu€HTHBIN METO

d. MeToJ HaMCKOPEHIIIETO CITyCKa

Ne 27. Baoanue omxpoimoii hopmol. Beeoume omeem.

CKOJIbKO M3 MpEeACTaBJIEHHBIX YpaBHEHMI ABISIOTCA OuddepeHuuanbHbIMu? YKaKuTe
YUCJIO.

a) xfy’ =17 (x+¥)

b) (x* +e* )y =xy+ y’cosx

c) xy? =2xy+3

d) (x? +xp+5yHdv+ By + 1v)dxe =0
d(e®)

g) —=+y+2x=10
dx

Ne 28. 3adanue omxpoimoii gpopmui. Beeoume omeem.

CKoOJIBbKO cpely MepevrciieHHbIX TuddepeHIMalbHbIX YPABHEHUN SABJISIOTCS JTUHEHHBIMU ?
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Ykaxure 4uciio.

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

Ne 29. 3aoanue omxpoimoii gpopmul. Beedume omeem.
CKoJIBKO Cpe/iv EpEeUnCIEHHBIX 3aay ABJIAITCS «3agadeit Komm» ? Ykaxure uucio.

-

oxw' =1-—x"

o yex+ctgx dy =0, }'(;—r) =-1

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

Ne 30. 3adarue omxpoimoii gpopmui. Beeoume omeem.

CKOJIbKO Cpe/iv IEPEYUCIIEHHBIX YPAaBHEHUI SBJISAIOTCS Pa3HOCTHBIMU YPAaBHEHUSAMU I1EPBOIO
nopsaka? YkazaTb 4ucIo.

I VeesOVirs T OV =0
2. Yer¥es=0

3 DVrest8yp-5=0

4 Y =xy

Ne 31. 3aoanue ¢ eOuHuuHbIM 8b100pOM. Bvibepume 00UH npasunbHbIIL Omeen.
Onpenenure TUN ypaBHEHUS:

v+ LA

x

a. YpaBHEHHUE C Pa3esIAI0IIUMUICS TIepeMEHHbIMU
b. TMHENHOE ypaBHEHUE MEPBOIo MOPsIKa
C. OJIHOPOJIHOE YpaBHEHHE MEePBOro MopsaKa
d. ypaBHeHue BepHym
Ne 32. Badarue ¢ MHOMCECMBEHHBIM 8b100POM. BblOoepume 3 npasunvhvix omeema.
I'padpmaecku MOXKHO PEeIvTh JTMHEHHYIO ONITUMH3AIIMOHHYIO 3a/1a9y, €CJIN Y Hee
a. TpU TMepeMeHHbIe, TPH OTrPaHUYCHUSI-HEPABEHCTBA U OTHO OrpaHNUYEHUE-PABEHCTBO
b. ueTkipe nepeMeHHbIe, OIHO OTPaHUYEHUE-PABEHCTBO U TPU OrpaHIYEHHSI-HEPABEHCTBA
C. JIB€ TIepeMEeHHbIC
d. yeTpIpe mepeMeHHbIe, OTHO OrpaHNYEHNEe-HEPABEHCTBO U JIBa OTPAHUYEHHSI-PABEHCTBA
Ne 33. Baoanue omxpoimoii hopmol. Beeoume omeem.

CKOJbKO HAYaJIbHBIX YCIIOBUM HYKHO H00aBUTH it [IY mepBoro nopsiaka, YtoObl KOHKPETHU-
3UpOBATh YaCTHOE PElIeHUE? YKaKUTE YHUCIIO.
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Ne 34. 3adanue ¢ MHONCECMBEHHbIM 8bIOOPOM. Buibepume 3 npasuavibix omeema.

3aj1a4a JIMHEHHOTO MPOrpaMMHUPOBAHUS HE UMEET KOHEUHOTO ONTUMYMa, €CITU

a. cUCTeMa OrPaHUYEHUI 3a/]Jaul HECOBMECTHA

b. neneBas (pyHKIMSA HE OrpaHMYEHA CHU3Y HAa MHOXKECTBE JIOIYCTUMBIX pEIlIeHUi B 3aaue
Ha MakCUMyM

C. B TOUKe A 00/1acTH JOMYCTUMBIX 3HAYEHUI JOCTUraeTCss MUHUMYM IieeBor (pyHKuuu F

d. B Touke A 00acTH JOMYCTUMBIX 3HAYECHUI JOCTUTAeTCsl MAKCMMYM IiesieBoi (pyHKImn F

e. 1eneBas (pyHKIMs He OrpaHUYEeHa CBEPXY Ha MHOKECTBE JOMYCTUMBIX PELeHUI B 3a/1aue
Ha MakCUMyM

f. ueneBas (pyHKIIMS HE OrpaHMYEHA CHU3Y HA MHOKECTBE JJOIYCTUMBbIX PEIleHUIl B 3ajaue
Ha MUHUMYM

g. uesieBast (PyHKIIMSI HE OTPAaHUYEHA CBEPXY HA MHOKECTBE JOIYCTUMBIX PEIIEHUI B 3a/1a4e
Ha MUHUMYM

Ne 35. 3adanue ¢ eduruuHbiM 8b100pOM. BolOoepume ooun npasunvHbuili omaeem.

Bropas u3 nepeurcneHHbIX (hYHKIUA MOKET ObITh pEIIeHHEM

ocy=e “(C cosSx+C,sin 5x)+e

n
H
B
b
+
Ty
e

a. JITHEWHOTO YpaBHEHUsI IEPBOro MOpsiAKa

b. TMHENHOrO0 HEOIHOPOAHOTO YPABHEHH I BTOPOTO MOPSIIKA

C. IMHEHHOTO HEOTHOPOTHOTO YPaBHEHUS TPEThETO MOPSIKA

d. TMHEWHOro OJIHOPOTHOTO YPaBHEHUsT BTOPOTO MOPSI/IKA

€. IMHEIHOTO OJHOPOAHOTO YPaBHEHMSI TPETHETO MOPSIIKA

Ne 36. Badanue ¢ eOuHUUHBIM 8b100POM. Bbibepume 00uH NPasUNbHbIL Omeen.

Vkaxure BUA 0OLIEro pemeHusi ofHOPOnHOro AudQepeHINalbHOr0 ypaBHEHUS IJIs
ypaBHeHus y'-4y'+4y=1/(1+exp(x))

BapuaHTbI OTEETOE:

o y=Ce* +Cyxe ™
cy=e™(C, +C,%)

“ 3 cos x+ C, sin x)

|_|
et

X

ba| -

op= Clg

a.2
b. 4
c.3
d. 1
Ne 37. 3a0danue omxpoimoii gpopmul. Beeoume omeem.

CKOJIBKO CcpeAu NMEepeyvrc/IeHHbIX 3a/a4 SIBJISIOTCS MPABUIBHON MOCTAaHOBKOWM «3a/auu
Komm» ? Ykaxure 4yuciio.
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o eVde+(1—xedv=0, y(0)=1

Ne 38. 3adanue ¢ edunuunvim 8b100pom. Bolboepume ooun npasunvHwlii omeem.

CorocTaBbTe ypaBHEHHUE IEPBOTO MOPSAKA M CIIOCOOBI €r0 PelieHU st

(x* =Dy + 2" =0

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

b. uHTErpMpoBaHue 00eHX YacTell ypaBHEHHS

C. MOJCTAaHOBKA y=uVv

d. moacraHoBKa u=y/x

Ne 39. Baoanue ¢ eOuHUMHBIM 8b100pPOM. Bblbepume 00UH NPAsBUNLHBIL OmeEen.

Yro 3HaunT pemmts 3ana4y Komm?

a. Haiitu ocoboe peiienue

b. Haiitu yactHoe pemenue 1Y

c. Haiitu koncranty C

d. Haittu o6iee pemenue 1Y

Ne 40. 3a0anue ¢ eOuruuHbIM 8b100pOM. BolOoepume ooun npasunvHbuili omaeem.

CorocTaBbTe ypaBHEHHUE MIEPBOTO MOPS/IKA U CIIOCOOBI €T0 PeIleHusI

¥+ Y- x
x

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

b. mojcTaHOBKa y=uv

C. IHTETpUPOBAHUE 0OENX YacTel ypaBHEHUs

d. moacraHoBKa u=y/x

Ne 41. 3aoanue omxpoimoii gpopmol. Beeoume omeem.

®ynkuusa y =C(x +1) asngerca pemenueM ypaBHeHus y'+2 = 0, ecnu C npuHuMaeT
3HauCHUE

Ne 42. 3adanue ¢ eOuHuuHbIM 8b100pOM. Bvibepume 00UH npasUNbHbIL Omaeen.
Kyna HarpaBiieH BEKTOp aHTUTpagueHTa?

a. B CTOPOHY HAWCKOPEHIIIero BO3pacTaHus 1eJIeBOU (hyHKITUN

b. 1Mo ocsiM KOOpauHAT

C. B CTOPOHY HAaCKOpEWIIIero yobIBaH!sI LIeJIeBOM (PyHKIMU

Ne 43. 3aoanue ¢ eOUHUMHBIM 8b100POM. Bblbepume 00uH NPasUNbHLIL Omeen.

K kakoMy Kjaccy ONTUMH3AIIMOHHBIX 33/1a4 OTHOCUTCS 3a7a4ya: HATU SKCTpeMyM (PyHKIIUU
f(x) npu BbIMONIHEHUM orpaHnyeHni Ri(x) = ai, ¢ (x) < bj, HaJIOXkKEHHBIX HA TapamMeTpsl PyHKIUU?

a. 6e3yCIIOBHOW ONTUMU3AIT

b. HEJIMHEMHOTO MPOrpaMMHUPOBAHU S
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C. IMHAMUYECKOro MPpOrpaMMUPOBAHUS

d. ycJ0BHOM onTUMU3ALN

€. JITHEHOI'O POrpaMMHUPOBaHUS

Ne 44. 3aoanue ¢ eOuHUUHBIM 8b100POM. Bblbepume 00uH NPasUNbHBIL Omeen.

Oob1ee peleHe ypaBHeHUs Y
BapWaHTLlI OTEETOE:
oy=C,+Ce*

o y=CcosTx+C,sin Tx+C;

v=C,+C,x+Ce ™

+7y"=0 umeer Bug

Q

o

y=C,+Ce ™ +C "

a.2

b. 1

c.4

d.3

Ne 45. Baoanue ¢ eOuHUUHBIM 8b100pPOM. Bbibepume 00uH NPasUNbHbIL Omeen.
UYto He OTHOCUTCS K OCOOSHHOCTSIM 33/1a4 JMHAMUYECKOTO MTPOrpaMMHUPOBaHHUSI?

a. PaCCManI/IBaeTCH cucremMma, COCTOAHHUE KOTOpOfI Ha KaXJOM 1Iare onpenciidaeTcda
BEKTOpPOM X_t. IIanLHeﬁmee N3MEHEHHUE €€ COCTOAHUA 3aBUCUT TOJILKO OT JAHHOI'O COCTOSHUA X_t
M HE 3aBUCUT OT TOI'0, KAKUM IIYTEM CUCTEMA ITpUIIlJIa B 9TO COCTOSAHHUE.

b. Ha kaxaoM miare BeIOMpaeTcsl OHO pelieHne U_t, Moj JeCTBUEM KOTOPOTO CHCTeMa
NEPEXOIUT U3 MPEIBIAYLIETO COCTOSIHUA X_{t-1} B HOBOE X_t. ITO HOBOE COCTOSIHUE SABIIAETCS
(pyHK1LIMEN COCTOsIHMS Ha Havyaslo MHTepBasa X_{t-1} U NpUHATOro B Hauajae UHTEpBaJIa PeLeHUs
u_t.

c. leneas (pyHKIMS HE paBHA CyMMe 1IeJIeBbIX (DYHKIIUMI KaXJI0ro I1ara.

d. Ha BeKTOpB COCTOSIHMSI U YIpaBJIEHUS MOTYT OBITh HaJIOXEHBI OrpaHUYEHHUS,
oObeMHEHNe KOTOPBIX COCTaBJIsIeT 0OJaCTh JAOMYCTHUMBIX PEIIeHUN U.

e. [lelicTBre Ha KaXK[OM IIare CBSI3aHO C OMpe/ie/IeHHBIM BBHIMTPBIIEM (JIOXOIOM, TTPUOBLIBIO)
WK noTepel (M3aep:KKaMu), KOTOpbIe 3aBUCAT OT COCTOSIHMSI Ha HAYaJIo 1ara (Ttana) u NpuHsATOro
peleHusl.

Ne 46. 3aoanue omxpvimoti ghopmol. Beeoume omeem.

CKOJIbKO Cpeay NMepevrcieHHbIX qudepeHlnaabHbIX YPABHEHUN SBISIOTCS YPAaBHEHUSAMU
MEPBOro NOpsAAKA? YKaKUATE YUCIIO.

2% 4y =0
e dx

w

+ xy 4 x* =¥

dx dx

2

¥ —x
2v(x+1)

Ne 47. 3adanue na nocredosamenviocmo. Pacnonoscume 6 npagunvHom nopsioke.
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CuMIUIEKCHBI METO]| pellieHH s 33/1a4 JJMHEHHOTO MTPOrpaMMHUPOBAaHUS BKJIIOYAET:

a. omnpenesieHue OJHOTO U3 AOMYCTUMBIX OAa3MCHBIX pPEIIeHUN MOCTABJICHHOW 3a/J1auu
(OTOPHOTO 1U1aHa)

b. IPOBEPKY ONTUMAJIBHOCTY HAHJICHHOTO PEIIeHH
C. orpejesieHre paBuiia epexoa K He Xy/alieMy pelieHHIo
Ne 48. 3adanue omxpoimoii gpopmui. Beeoume omeem.

Kakoit 3Hak craBuTcs mepen yucioMm M mpu niepexoae Kk M-3ajjaue B IOMCKE MUHUMYMa
LeJIeBor (PyHKIMH?

Ne 49. Baoanue ¢ eOuHUUHBLIM 8b100pPOM. Bblbepume 00UH NPasUNbHLIL Omeen.

TpeTbst U3 nepeyrcIeHHbIX (DYHKLIMI MOKET OBITh pPeleHueM

ocy=e “(C cosSx+C,sin 5x)+e

n
H
B
b
+
Ty
e

a. JIMHEMHOTO OJJHOPO/IHOTO YPaBHEHHUsI TPEThEro NopsiaKa

b. TMHENHOrO0 HEOIHOPOAHOTO YPABHEHU I BTOPOTO MOPSIIKA

C. IMHEHHOTO OTHOPOJIHOTO YPaBHEHMSI BTOPOTO TIOPsIAKA

d. TMHENHOro HEOHOPOAHOTO YPABHEHM S TPETHETO MOPSAKA

€. IMHEMHOTO YpaBHEHHMSI TIEPBOTO MOPsI/IKa

Ne 50. 3aoanue ¢ eOunuuHbIM 8b100pOM. Bvibepume 00UH npasunbHblii omeen.

[Ipu npuBenenuu 3agaun JuHeHoOro nporpammupoBanus (JIIT) k Buagy ocCHOBHOM 3a1auu
JIIT orpannyeHus BUaa «< WM =» MPeoOpa3yloTCcs B OrpaHUIYCHUs paBEHCTBA JOOABJICHUEM K €ro
JIEBOM YaCTH JIOTIOJIHUTEIbHON HEOTPULIATEIbHOW NTEPEMEHHOM. BBOAMMBIE TOTIOTHUTEIbHbIE HEN3B-
€CTHBIE UMEIOT BIIOJIHE OTpe/ieSIeHHbIN cMbICT. Tak, ecii B orpaHuuYeHus X ucxogHou 3agaun JIIT
OTpaXxaeTcsl pacxoj U HAJIMUME MPOU3BOJICTBEHHBIX PECYPCOB, TO KAKOW SKOHOMUYECKUN CMBICI
HMMeEeT YMCIIOBOE 3HAYEHUE JOTOTHUTEIbHON TIEpEMEHHOM B PEeIIEHUH 331241 ?

a. IBOMCTBEHHOU OLICHKH pecypca

b. ocratka pecypca

C. CTOMMOCTH pecypca

d. HexBaTKu pecypca

Ne 51. 3aoanue omxpoimoii hopmol. Beeoume omeem.

CKOJIBKO U3 IPUBEJEHHBIX YPAaBHEHUIl ABJISIOTCS HEOJHOPOAHBIM M AuddepeHnanbHbIMU
ypaBHEHUAMHU? YKaXUTe YUCIO.

o " -4y +3y=e”

o 3" =91 +20v=x"cosx

oy —y+1=0

oy"+y=0

Ne 52. 3adanue omxpoimoii gpopmul. Beeoume omeem.

CKoJIBKO cpeiv NepeurciieHHbIX JU(PepEeHIIMAIbHBIX YPAaBHEHUI SIBJIAIOTCS OJHOPOAHBIMU ?
YKaxure 4ucio.
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Ne 53. Baoanue ¢ eOuHUUHBIM 8b100pPOM. Bbibepume 00uH NPasUNbHBIL Omeen.

ConocraBbTe THUIl YpaBHEHHUSI M €ro BO3MOXHbIE PELIEHMS: HEOJHOPOJHOE Pa3HOCTHOE
ypaBHEHUE BTOPOI'O MOPsIKA.

o y=Ce +Cxe™ +2e"
0y =(C +Cyx)e’

y=C3" +C,2° -2"k
y=C,3" +C,2°

a.2

b. 1

c.4

d.3

Ne 54. 3aoanue omxpoimoii gpopmul. Beeoume omeem.

CKoJbKO cpeay nepedrcrieHHbIX TupdepeHIInaIbHbIX YPAaBHEHUN SBIAIOTCSA YPaBHEHUSAMU
BTOPOTO MOpsAKa? YKa)UTe YUCIIO.

s 8 a0 ey Pir—o0
ax” x ax

: . yie-x
txy—+x =y oy =—"—c
dx dx 2v(x+1)

Ne 55. 3aoanue ¢ mHodxcecmeeHHbIM 6b100pom. Bvibepume 3 npasunvHvix omeema.

Kakue meronbl MOKHO MPUMEHSATH AJIsl pellieHUus 3aJlauyd O HaXOXKJIGHUH SKCTpeMyma
(pyHKIIMM yeThIpeX MePEMEHHBIX C OrPAHUYECHUSIMU, HAJIO)KEHHBIMU Ha NEpEeMEHHbIE?

a. Meton reoMeTpryecKoi HHTEpIpeTaluu

b. Metoz Heornpeaen€HHbIX MHOXUTeNeN Jlarpanska

¢. MeTon MCKITIOUEeHN sl YacTU MePEMEHHbIX

Ne 56. 3adanue ¢ eOuHuuHbIM 8b100pOM. Bvibepume 00UH npasuNbHbIIL OMmaeen.

Ornpenenutb, kKakoe U3 JudpdepeHInanbHbIX YPABHEHUI ONUCHIBAET CAEAYIOLIYIO 3a/4a4y:
[Tyns, nBurasice co ckopoctbio vO=400 M/c, BXODUT B TOCTAaTOYHO TOJICTYIO cTeHy. COnpOTUBIIEHUE
CTEHBI COOOIIAeT Myjie OTPUIIATEILHOE YCKOPEHHUE, MPOMOPIIMOHAILHOE KBAIpaTy ee CKOPOCTH C
K03 purmeHToM mpornopruoHanbHocT k=7 M-1. Haiitu ckopocts nynu depe3 0,001 ¢ mocie
BXOK/ICHHS TIYJIM B CTEHY.
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EHPHEHTI:I OTBETOB:

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

Ne 57. 3adanue ¢ eOunuurbim 6b100pom. Boibepume ooun npasunviivlii omeen.
CoroctaBbTe TPeTheMY YPAaBHEHHUIO MOAXOSIINN CIIOCOO peIlieHHS.

) 2x°y"= () =0

2) ¥"=2sin xcos® x—sin" x

33 =T3"=0
a. TIOCIeIOBATEIbHOEe UHTETPUPOBAHUE 00EHX YacTell ypaBHEHHSI
b. moacraHoBka y'=p(x)
C. TIOZICTAaHOBKA y'=p(y)
Ne 58. Baoarnue omxpoimoti gpopmol. Beeoume omeem.

CKONBbKO cpeay nepevyrcaeHHbIX AU(PEepeHIINaIbHbIX YPABHEHUM ABJISAIOTCA JIMHEMHBIMU
ypaBHeHUsIMU? YKaXUTe YUCIIO.

-

f W

¥ "
oy ——=tg— () =y
x

+1

‘!.—_'Hl

X

Ne 59. Baoanue ¢ eOuHUUHBIM 8b100pPOM. Bblbepume 00UH NPAsUNbHBIL Omeen.

Onpenenurte TUN ypaBHEHUS:

(x? =Dy +2x° =0

a. ypaBHEHUE C pa3/Ie/sioNUMUCS TepeMEHHbIMU

b. ypaBHeHnue bepHyiu

C. JIMHEHOE ypaBHEHHE NEPBOTO MOPSIIKA

d. oqHOpOIHOE YpaBHEHHE NIEPBOTrO MOPsIIKA

Ne 60. 3adanue omxpoimoii gpopmul. Beedume omeem.

CKoJIBKO Cpe/iv IIepeuncIeHHBIX 3aa4 ABJATCS «3atadeil Komm»? Ykaxute umcio.
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o "= .p(0)=1
oy =, ¥(0) =1L ¥W2=e"

w

o eVde+(1—xe)dv=0

[ S

Ne 61. 3adarue c eOuruurbiM 8b100poM. Bvibepume 0oun npasunvivlii omeen.

Vkaxkute QyHKUMIO WM (DYHKIMH, SIBJISIOLIYIOCS PELLIEHUEM YPaBHEHUS

a. 3

b. 4

c. 1

d.2

Ne 62. 3adarue ¢ eOUHUMHBIM 8b100POM. Bblbepume 00UH NPAsUNbHBIL Omeen.
Yro 3HaunT pemmts 3anaqy Komm?

a. Haittu yactHoe pemenue 1Y

b. Haiitu o6mee pemenue 1Y

c. Haiiti ocoboe perieHre

d. Haiitu xoHcranty C

Ne 63. 3adanue ¢ eOuHuuHbIM 8b100pOM. BblOoepume ooun npagunvHbuili omaeem.

KpI/ITepI/IeM OCTAHOBKHU BBIYMCJICHUH B AJITOPUTME ITIOMCKaA OINTHMAJbHOTO PCIICHUA
METOAaMU OI[HOMCpHOI'/JI ONITUMU3AIIUN ABJIACTCA YCIIOBHUC

a. 3HAYeHWe MPOU3BOAHOMN I1ieJieBOW (DYHKIIMH, BHIYUCIEHHOE B TEKYIIEH TOUYKE, MEHBIIIE
3a[JaHHOW BEJIUYUHBI €

b. orHOIIEHHNE AJIMHBI TEKYHICTO MHTEPBAJIa HEOIMMPEACJICHHOCTU K NJIMHE IIEPBOHAYAJIBHOIO
HWHTEpBaJIa MECHbIIIE 3a,HaHHOfI BCJIMYUHEI €

C. 3HAUYEHME 11eJIeBOM (PYHKIMU , BBIYMCIEHHOE B TEKYIEW TOYKE, MEHbIIE 3HAYeHUs
11e/1eBOM (DYHKITUH, BBIYUCIIEHHOTO B TOCTIEIYIONIEN TOUKe

d. OTHOIIEHME JJIMHBI TEKYLIEro MHTEpBaJia HEONPEIEIEHHOCTH K JITMHE IEPBOHAYAIBHOIO
MHTEpBasa OOJbIle 3aJaHHON BEJIMUMHBI €

€. BHAUCHUC HCHCBOfI (bYHKI_II/II/I, BBIYMCJICHHOC B TeKymeﬁ TOYKE, MCHBIIC 3HAYCHUA HCHCBOﬁ
(I)yHKLII/II/I, BBIYMCJIICHHOI'O B npenbmymeﬁ TOYKE

Ne 64. 3aoanue ¢ MHONCECMBEHHBIM 8bIOOPOM. Buibepume 2 npasunvHulx omeema.
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Kpurepruem oCTaHOBKM BBIUMCIEHUN B aJITOPUTME MOMCKA HYJIeH (PyHKIMU METOAAMU
OJHOMEPHOU ONTUMM3AINU SIBJISIETCS YCJIOBUE

d. IJIMHA TEKYHIEro HHTEpBaJia HEOIMPEACIICHHOCTH MEHBIIIC 3aHaHHOﬁ BCJIMYMHEI €

b. 3HaueHue 1eeBOil (PYHKIMU, BHIYUCICHHOE B TEKYIed TOYKE, MEHbIle 3aJaHHON
BEJINYMHELI €

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

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

Ne 65. 3aoarue c eOunuurbim 6b100pom. Bvibepume 00un npasunvivlii omeen.

Onpenenure TMN ypaBHEHUS:

a. OJHOPOJIHOE YpaBHEHHE MIePBOro MOpsIIKa

b. JMHElHOEe ypaBHEHKE TIEPBOTo TOPsIIKa

C. YpaBHEHUE C pa3IeIONIMMUCS IepEMEHHBIMU

d. ypaBHenue bepnym

Ne 66. 3adanue ¢ eOuHuuHbLIM 8b100pOM. Bbibepume 00UH NpasUNbLHbIL OMEen.

Vkakute PyHKIUIO, SBJISIOUIYIOCS PEIICHUEM YPaBHEHUSI
dx

T 2x+D)
EEPHEHTI:I OTEETOB:

2

o :_L,':g

a. l
b. 3
c.4
d.2
Ne 67. 3adarue ¢ eOuHuuHbiM 6b100poM. Bvibepume 00un npasunvivlii omeen.
CoroctaBbTe BTOPOMY YPaBHEHUIO TIOIXOSAIIHINA CIIOCOO pelleHus].
1) 27y = (") =0
2y ¥"=2sin xcos® x—sin" x

33w —-T1"=0

a. TIOJCTaHOBKa y'=p(y)

b. MOCICAOBATE/IbBHOE UHTCTPUPOBAHUE 00eunx yacten YpaBHCHUA
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C. TIOJICTAHOBKA y'=p(X)
Ne 68. 3adanue omxpoimoii gpopmul. Beeoume omeem.

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

v o

X =x—y¥ x' =y
o Q ,
y=x+yte Yy =x+y
x =2x+5y =3x—2y+r¢
= r = r
y =4x-2y v =3x—4y

Ne 69. 3adanue ¢ eOuHuuHbIM 8b100pOM. Bvibepume 00UH npasuUNbHbII OMmaeen.
VKaxute BHUJ YACTHOTO pelleHUs] HEOIHOPOIHOro AU EepeHInaNIbHOIO yYpaBHEHUS
9y"+6y'=5x
1) v={Ax+B)x

2y v=Ax

3) yv=(Ax+B)e"
Hyv=Ax+B

5y v=~

a.2

b.3

c.4

d.5

el

Ne 70. 3aoarue ¢ eOuruurvim 6b100pom. Bvibepume ooun npasunvivlii omeen.

Onpepenure TUN ypaBHEHUS:

. PAH 4 4
Vo——=y (x+4)°
x+1

a. OJHOPOJIHOE YpaBHEHHE MIePBOro MopsiaKa
b. ypaBHeHue bepHyum
C. JIMHEeWHOEe ypaBHEHHE MepBOro MOpsiIKa
d. ypaBHeHue ¢ pa3esIoNIMUCS TIEPEMEHHBIMU
Ne 71. Badanue ¢ eOuHUUHbIM 8b100pOM. Bblbepume 00uH npasunbHblil Omeen.
CorocraBbTe NMEPBOMY YPABHEHMIO TTOIXOASIIUI CIIOCOO pelieHusl.
1) 2x7 "= () =0
2) ¥" = 2sin xcos® x—sin" x

33w —T1"=0

a. mocJeoBaTeIbHOe MHTErPUPOBaHUE 00ENX YacTell ypaBHEHU s
b. nmoacraHoBKa y'=p(x)
C. TIOJCTaHOBKA y'=p(y)
Ne 72. 3adanue ¢ eOuHuuHbIM 8b100pom. Bvibepume 00uH npasunbHblii omeem.
UYerBepras U3 NepeurCIeHHBIX (DYHKIIMN MOXET ObITh peleHreM
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a. JITHEWHOTrO HEOAHOPOJHOIO ypaBHEHUSI BTOPOro MopsiiKa

b. TMHERHOr0 OJHOPOTHOIO YpaBHEHHUsI BTOPOTO MOpsIAKa

C. JITHEWHOTO YpaBHEHHUSI IEPBOTO MOPsIAKA

d. TMHEWHOTO OHOPOJHOTO YPaBHEHUsI TPEThETrO MOpsiAKa

€. JITHEWHOTO HEOJJHOPOJHOIO ypaBHEHUsI TPEThEro MOpsiIKa

Ne 73. Badanue ¢ eOunuurvim 6b1i00pom. Boibepume 0ooun npasunvivlii omeen.

Kakumu 10o/mxHBI OBITH HICKOMBIE TTIEpeMeHHbIe B 33a4ax JITHEWHOTO MPOrpaMMHUPOBAHUS ?
a. CBOOOJIHBIMU OT OrpaHUYCHUN

b. MOJIOKUTETbHBIMU

C. HeOTPHIIATeIbHBIMU

d. moObIMu

Ne 74. 3aoanue ¢ eOunuutbim 6b100pom. Bvibepume ooun npasunvivlii omeen.

Kaxkoii MeToz perieHus MogXoauT i1l YPABHEHUH C pa3AesIsiolMMUCS IEPEMEHHbIMU 7
a. [loncranoBka y = uv

b. UnTerpupoBanue oOerx yacrteit

c¢. UnrerpupoBanue 2 pasza

Ne 75. Badarue ¢ eOuHUUHBIM 8b100pOM. Bbibepume 00uH npasunbHblil Omeen.

CKOJBKO MOXeT OBITh IEPEMEHHBIX B JIMHEHHBIX ONTUMHU3AIMOHHBIX MOJEJISX, PEIIaeMBbIX C
MOMOILBI0 TEOMETPUUECKUX MTOCTPOESHUI ?

a. CKOJIBKO YTOIHO

b. He GoJblIe ABYX

C. He MEHBIIIe JIByX

d. He OoJIbIIIe YKCIa OrpaHMYCHHI

€. PaBHO JIByM

Ne 76. 3adarue ¢ eOunuurbim 6b100poM. Bvibepume 00un npasuaviulii omeen.

[NepBas u3 nepevnciaeHHbIX (PYHKIMIA MOXET OBITh PellleHueM

B

a. JIMHEWHOTO ypaBHEHM s MEPBOro MOPs/IKa

b. TMHENHOTO OJHOPOJHOIO YPAaBHEHMSI BTOPOIO MOpsiAKa

C. JIMHEWHOTO HEOJHOPOJHOTO YPaBHEHHS BTOPOTO MOpPsIAKa
d. TMHEIHOTrO HEOTHOPOAHOTO YPaBHEHHSI TPETHETO MOpsIAKA

€. JITHEHOTO OIHOPO/IHOTO YPAaBHEHUS TPETHETO MOPsIKA
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Ne 77. Badanue ¢ eOuHUMHBIM 8b100pOM. Bbibepume 00uH npasunbHblii Omeen.

ComnocraBbTe YpaBHEHUE IIEPBOI'o NNOpAAKa U CIIOCOOBI €70 peuIeHud

' ¥

ycosx=——o0o

]ﬂ 1 '

a. TMOJICTAHOBKA y=uv

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

C. MHTErpupOBaHre 00enX YacTell ypaBHEHUS

d. moncraHoBKa u=y/x

Ne 78. Baoanue omxpoimoii hopmol. Beeoume omeem.

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

2.3.2. 3agaun qais onenku komnenermuu «IMK-1.1»

Ne 1. ObbikHogeHHble dugbhepeHuuanvhble YpasHeHUsl, OCHOBHbIE NOHSIMUSL U ONPEOeNEHUSL.

Kakue n3 NEPEUYNCIICHHbIX 3a1a4 ABJIAI0TCA 3dJIa4YaMU Komm:

e dr+(1—xe v =0
2" =44+ w0y =2, ¥(0)=2
VEED =0t W) =2

(v+Dav+(xt =2 =0

Ne 2. I'pagpuueckuii memoo pewrenusi 3a0au AUHENHO20 NPOZPAMMUPOBAHUSL.
Pemutsb 3aa4y rpadpuueckuM METOI0M HA MUHUMYM M HA MAaKCUMYM
X — 2y — mif, max
Sx 43y =30,
X—yE3,
—3x4+oy =15,
x=0, y=0

=]

Ne 3. 3aoaua o Haznauenusx.

Ha paboty ycTpanBaioTcs 6 KaHOUIATOB HA 6 BaKaHCU M OHU TOTYYUJIM COOTBETCTBYIOIIUE
OLIEHKH TIpY coOeceIOBAaHNM Ha KakIyI0 BaKaHCHIO, TPOBECTH HAOOP KaHJUIATOB HA IIIECTh
BaKaHCUI TaK, YTOObl CyMMapHasi OIIeHKa KaHAUJATOB OblIa MAaKCUMAJTbHOM

26



6 15 3 12 2
4 3 3 7 2 1
3 2 8 15 8 12
3 14 3 15 11 10
3 131 9 6 6|
1510 3 4 5 10/

2.3.3. 3agaum nag onenkn komnenermun «IMK-1.3»

Ne 4. Oonopooroe ypasrerue nepsozo nopsioka.

Pemmre nuddepennmanbHoe ypaBHEHHE:

.1':.1" =1(x—1)

Ne 5. ¥Vpaesnerue bepryanu.
Pemmre 3anauy Komm:
| —y==2xp"

(D=1

Ne 6. YpaeHenus ¢ pazoeasrouuMucst nepemeHHbvIMU.
Pemmre nuddepeHnmanbHoe ypaBHEHHE:
r

V o =igx tgy

= =

Ne 7. Jluneiinvle ypasHenus nepeozo nopsoka.

Pemute nuddepeHumanbHoe ypaBHEHHE:

n'—v=x"cosx

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

Ne 9. Vpasnenus 6mopozo nopsioka, 0onyckarouiue NOHUMCeHue NopsioKa.
i 3 p
2y =(y) ' (1) =1/2,y(1)=1

Pemmrs 3anauy Komm:

Ne 10. Jluneiinas cucmema ougppeperyuanbblx YypagHeHUil.

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

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

Ne 12. Jleoticmeennocmeo.
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Jl1s1 IpUBeIeHHON HUXE 3a/iavd 3alicarh IBONCTBEHHY0. Pernth oqHy U3 HuX rpadu-
YECKUM METOJIOM U TOJIyUYUTh PEIeHHe JAPYTOil.
f=3x; +4x; + 5x; + 6xy — min
le+xZ —x;-l— 53’»’4 =5
3x;— 23, +x;+4x, =4
x;=20(j=14)

Ne 13. HYucnennvie memoovt noucka skcmpemyma PYHKYULL MHOUX NEPEMEHHDIX.

[TpoBecTH 2 UTEpalMy METOAA CKOPEHUIIIEro CycKa. YKaszaTh, HACKOJIbKO OJIM3KO HallleHHOe
NpUOIIKEHNE K QHATUTUIECKOMY PEIIeHHUIO

-

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

< =

Ne 14. 3adauu ycr08HOU ONMUMUBAUUU.

z=1—4x—8y r2—8y2=2

Haiitu skcTpemymbl (pyHKIIAM IIPU YCJIOBUU
2.3.4. 3agaum nag onenku komnenermun «IMK-1.2»

Ne 15. Cumnaexc-memoo.

Pemute 3agady JIMHEHHOro NPOrPpaMMHUPOBAHUSA 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 TpancnmopTHyio 3a1auyy. Y Hac €CTb HEKOTOPBIM I'Py3, KOTOPbII HAaXOAUTCS Ha
ckiagax: Al, A2 - 9To MyHKTHI OTHpaBjieHus. MI3BecTHbI 3amackl rpy3a Ha CKJIagax.

DTOT Ipy3 HaM HeoOXoAuMO pa3BecTH no marazuHam: Bl, B2, B3,B4 - 310 myHKTHI
Ha3HaueHHsl. VI3BeCTHBI MOTPEOHOCTH KaXI0TO Mara3uHa.

W 13BECTHBI CTOMMOCTH MEPEBO30K €IMHMLIBI TPy3a CO CKJIaja i B MarasuH j. Ham BbirogHee
KaK MOXHO 3(peKTHBHEE BHIIIOTHUTD PadOTY, T.. HAUTU TaKOW BapUaHT MEPEBO3KH, IPU KOTOPOM
3aTparhl Oy1yT MUHUMAJIbHBIMU.

TpancnopTHas 3a7a4a 3aaeTcs cJeayronen Tadanmei:

B B; B; B,
30 100 75 75
Ay 100 4 3 5
Ay 200 3 2 4 7

Ne 17. Memoovl 00HOMEPHOT MUHUMUZAUUL.

MertozoM [iesieHrst OTpe3Ka romojaaM 0e3 B3sTHs POU3BOAHBIX HANTH MUHUMYM (DYHKIIMU
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Ha OTPE3KE C 3aﬂaHHOﬁ TOYHOCTEBIO

B min [-2; 0] 0.01

3. IIpome:kyTouHasi aTTecTanus

3.1. MeToanueckne MaTepuaJbl, ONpee isIonie Npoueaypy oleHnBaHusI 3HAHNI,
yMeHHI1, HAaBBIKOB M ONBITA JeATeJbHOCTH

3a4eT ABJAETCA 3aKJIOUUTENBHBIM 3TaloM Ipouecca (pOpMUPOBAHUS KOMIIETEHIIUMU
oOydJarouierocsi mMpu U3y4eHUU AWCHUIUIMHBL U MMEeT IeJbl0 MPOBEPKY U OIIEHKY 3HAHUM
oOyuyalouierocsi Mo TeOpuu, U NPUMEHEHHUIO MOJYyYEeHHBIX 3HAHUW, YMEHUN U HABBIKOB IPU
PELIEHUM PAKTUYECKUX 3a/1a4.

3a4yeT MPOBOAMTCS MO pacIUCAHUI0, C(OOPMUPOBAHHOMY Y4eOHO-METOANYECKUM YIIPaB-
JIEHUEM, B CPOKH, MPEAYCMOTPEHHbIE KaJCHIAPHBIM yUeOHbIM IpauKoM. 3aueT NMpUHUMAETCS
IpenojgaBaresieM, BeAyLM JEeKLMOHHbIE 3aHATHU.

3ayeT MpOBOAUTCS TOJBKO MPU MpPeIbsABICHUH O0yUYaIOLUIUMCS 3a4eTHON KHUXKKHU U MPU
YCJIOBUM BHITIOJTHEHHSI BCEX KOHTPOJBHBIX MEPOIPUITHMN, MTPEIYCMOTPEHHBIX YY€OHBIM IJIAHOM M
padoueil mporpaMMoi JUCUUIUIMHBL. OOydJalonMMcs Ha 3a4eTy MpeCcTaBiIseTcsl MpaBo BHIOpaTh
ofvH u3 O6usetoB. Bpems moarotoBku k otBeTy coctapisieT 30 MuHyT. [1o ncTeueHun ycTaHOBI-
€HHOTr0 BpeMeHHU OOyJaloIIUics JOIKeH OTBETUTh Ha BOMPOCH OmiieTa. Pe3yibraThl 3a4eTa OleHH-
BAIOTCS MO YETHIPeXOaUIBHOM CUCTEME M 3aHOCATCS B 3a4€THO-IK3aMEHAIIMOHHYIO BEIOMOCTh U
3a4ETHYI0 KHUKKY. B 3a4€THYI0 KHUKKY 3aHOCATCA TOJIBKO IOJIOKUTENbHBIE OLeHKU. [loamnu-
CaHHBIY TPernoAaBaTesieM K3eMIUIAP BEJOMOCTH CAAETCA HE TO3HEE CIIENYIONIETro AHS B AEKaHaT.

B cnyuae HesBkM oOydaiomierocss Ha 3a4eT B 3a4€THO-3K3aMEHALIMOHHYI0 BEJOMOCTh
JernaeTcsl OTMETKa «He siBKa». OOyyalonuecs, He MPOIIEAIIe TPOMEKYTOUHYIO aTTECTAIUIO 110
OUCUUILIMHE, JOJIKHBI JIMKBUIUPOBATh aKaJAEMHUYECKYIO 3aJ0JIKEHHOCTb B YCTAHOBJIEHHOM
JIOKAJIbHBIMM HOPMATUBHBIMU aKTaMH IOPSJKE.

3.2. Bonipochl k 3aueTy

Ne Bomnpoc Ko komnereHmmmn

1. | O6pikHOBeHHBIe qUddepeHIranbablie ypaBHeHus (onpenenenue, |I1K-1.1, ITK-1.2,
NOPSAJIOK YpaBHEHUs1, OOLee M YaCTHOE pelleHUs (MHTEerpasbl), ITK-1.3
VHTErpajibHasi KpUBas).

2. | 3apaua Komwu a5 ypaBHeHus nepBoro nopsiaka B HopmaibHoud | [TK-1.1, TTK-1.2,
(popme. Teopema cymectBoBaHus U eqUHCTBEHHOCTH pemenns. | [1K-1.3
[Tpumepsl HecylIeCTBOBAHUS €IMHCTBEHHOTO PEILLEeHNUS.

3. | AudpdepeHnmanbabie ypaBHEHHS TIEPBOTO MOPSIIKA C IK-1.1, TIK-1.2,
pa3eNAoIIMUCS IEPEMEHHBIMU (OIpeeIeHUE, METOLL IIK-1.3
pelieHust).

4. | Jlunennsie nudpdepeHmaibHbe ypaBHEHUs IEPBOTO TOPSAKa IK-1.1, TIK-1.2,
(onpeznenenue, penieHue B BUJe npousseaeHus Apyx ¢pynkimid). | I1K-1.3

5. | YpaBuenus bepHysuiu (ornpeneneHue, CBeJeHUe K JIMHEHHOMY IK-1.1, TIK-1.2,
YPaBHEHUIO C MIOMOIIIBIO 3aMEHbI IEPEMEHHO ). IK-1.3

6. | OnHoponHble nu(ppepeHmaibHble ypaBHeHus neporo nopsaaka | I1K-1.1, I[TK-1.2,
(orpepeneHue, METOIbl PEICHMUS). I1K-1.3
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Ne Bonpoc Ko komnerenmun

7. | O6bikHOBeHHBIE U pepeHIaIbHbIe YPaBHEHUS BTOPOTO U IK-1.1, IK-1.2,
BBICIIIMX MOPSAKOB (ONpesiesieHre, penieHre Metonom nonvxenus | [1K-1.3
nopsiika, npumMepsl). HopmasibHasi hopma HauaIbHBIX YCIOBUI.

8. | JIuneiHble ogHOpOAHBIE MU dEepeHINAIBHBIE YPABHEHUS C IK-1.1, I1K-1.2,
MOCTOSIHHBIMU KO3(p(PUIIMEHTaMU. XapaKTEPUCTUUYECKOE IK-1.3
ypaBHeHue. AJITOPUTM MOCTPOEHUS OOLIETO pelleHus Ipu
OTCYTCTBUM KPaTHBIX KOPHEN XapaKTepUCTHUUECKOIO YPaBHEHU .

9. | JIunerinbie HeomHOpPOAHBIE MU epeHITNATIBHbIC YPAaBHEHUS C IIK-1.1, TIK-1.2,
NOCTOSIHHBIMU KO3 pureHTamu. [IpMHIMI Cyneprno3uiyy. IIK-1.3
[MonGop yacTHOTO pereHws, Koraa rmpaBast YacTh ypaBHEHUS —

KBa3UMHOIOUJIEH.

10. | JIuneitnbie HeonHOpOAHBIE T dEepeHINATBHBIE YPABHEHUS C IK-1.1, I1K-1.2,
MOCTOSAHHBIMM KO3(ppurieHTamu. [IpuHImn cynepno3uiuu. IIK-1.3
[Mon6op yacTHOro perieHus, Koraa rnpasast 4acTb ypaBHEHUS —

JIMHEHHAs1 KOMOWHAIMS TPUTOHOMETPHUECKUX (DYHKITHIA.
ITpumepsl.

11. | OnHOpOIHBIE U HEOTHOPOAHBIE CUCTEMBI IU(pepeHITnaTbHBIX I1K-1.1, T1K-1.2,
YPaBHEHUH C MOCTOSIHHBIMU KO3 puirieHTamu. Perenve IK-1.3
METOJOM MOJCTAaHOBKH.

12. | OngHoponHbie cucteMsl AU epeHIInaIbHbIX YPaBHEHUH C IK-1.1, IIK-1.2,
NOCTOSIHHBIMU KO3 purenTamu. Pemenune cucrem marpuunbiM - | [TK-1.3
METOJIOM.

13. | Heonnoponusie cucteMsl qudpepeHIMaIbHbIX YPaBHEHUI C IIK-1.1, TIK-1.2,
NOCTOSIHHBIMU KO3(ppurieHtamu. [londop yacTHoro pereHus, I1K-1.3
KOr/1a MpaBasi 4acTh CHEeMaIbHOTO BU/A.

14. | PazHOCTHBIE (pEKYpPPEHTHBIE) YPABHEHU S MIEPBOTO MOPsIIKA. IK-1.1, TIK-1.2,
HopmanbHast popma pa3HOCTHOTO ypaBHEHUsI, OOIIME TOHSATHS IK-1.3
(oO1mee 1 YacTHOE pellieHHs], HadaJlbHbIe YCIIoBHS, 3a1ada Korm)

15. | Penrenue pa3HOCTHBIX YpaBHEHUI TIEPBOTO MOPSIIKA METOIOM IK-1.1, TIK-1.2,
MOJICTAHOBKH. IK-1.3

16. | PerieHue pa3HOCTHBIX YpaBHEHUI NIEPBOTO MOPsIIKa METOAOM IIK-1.1, TIK-1.2,
BapUALIMU TIOCTOSIHHOM. IIK-1.3

17. | IlocraHoBKa 3agauu JTMHENHOTO niporpammupoBanus (JIIT). IIK-1.1, TIK-1.2,
Caezenue pa3nuyHbix (opM 3anucelt Ipyr K ApYry. [1K-1.3

18. | F'eomerpuueckuit meron petienus 3agauu JIIT. MHoxecTBO I1K-1.1, T1K-1.2,
ypoBH# 3aaaun JIIT. ITK-1.3

19. | Kpurepuii yrioBoii Touku. Crenctue (uucio 6asucHbIx maHoB). | I1K-1.1, TTK-1.2,
Meron nosnHOTO nepedopa BepiuH s perteHus 3agayun JIIT. IK-1.3

20. | Kputepuii onTUMaIbHOCTH YIJIOBOM TOYKH B KAHOHUUECKOU IMK-1.1, TK-1.2,
3anayve JII1. Teopema o pacnonoxeHuy ONTUMAJbHBIX IIJIAHOB B IK-1.3

KaHoHn4yeckou 3aaade JII1. Mtepamus mpocToro CUMILIeKC-
Metona. CumriekcHble Tadmuipl. Vtepaiivsi cumMIuiekc-MeTona B
TaOMIMIHOM (popme.
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Ne Bonpoc Ko komnerenmun
21. | Meton UCKYCCTBEHHOTO Oa3uca. I1K-1.1, TIK-1.2,
IK-1.3
22. | TlepBas Teopema 1BOMCTBEHHOCTH. BTOpas Teopema IK-1.1, TIK-1.2,
JBOMICTBEHHOCTH. DKOHOMUYECKasl MHTepIpeTalus IK-1.3
JIBOVICTBEHHBIX [IEPEMEHHbIX.
23. | Inarna3oHbl yCTOMYUBOCTH ISl M3MEHEHH ST KO(P(PUITUEHTOB IIK-1.1, TIK-1.2,
1esieBoi (byHKIMK. [Irana3oHsl yCTOMUMBOCTU AJ1s1 U3BMEHEHU ST IK-1.3
3aI1acoB PecypcoB.
24. | Utepanus MeTosia ieNieHrst OTpe3Ka MomnoyiaM 0e3 BEYHCIICHUS IIK-1.1, TIK-1.2,
MPOU3BOAHOM 7151 HAXOXKIEHUSI SKCTpeMyMma (DyHKITUH. IK-1.3
25. | Utepauus MeTona KacaTesbHbIX 1Sl HAXOKIEHUS SKCTpEMyMa IK-1.1, [IK-1.2,
(pyHKIIMH. IK-1.3
26. | Utepauus merona 30J0TOrO CEUEHUs 1Sl HAXOXKICHU S I1K-1.1, TIK-1.2,
9KCTpeMyMma (PyHKLIUU [1K-1.3
27. | Utepaums MeTofa ejeHus1 OTpe3Ka Momnojam s HaXOXKACHU I1K-1.1, TIK-1.2,
Hy/er (pyHKIMU I1K-1.3
28. | Utepaius merona JieieHust OTpe3Ka MoMojaM C BbIUUCIIEHUEM IIK-1.1, TIIK-1.2,
MTPOM3BOAHOM 711 HAXOXIEHU ST SKCTpeMyMma (PyHKIIIN IK-1.3
29. | Utepanust MeToa CKOPEHIIEro rpaueHTa IIK-1.1, TIK-1.2,
IK-1.3
30. | Utepaiuusi MmeToa rpalMEHTHOTO CITyCKa IIK-1.1, TIK-1.2,
[MK-1.3
31. | IIpaBuno mHoxwutenen Jlarpanxka puis 3agauu ¢ orpannuenusmu | [1IK-1.1, I[TK-1.2,
paBeHCTBaMU [1K-1.3
32. | IIpaBuno muoxwutesen Jlarpanxka s 3agauu ¢ orpannuenusmu | [1IK-1.1, TTK-1.2,
PaBEHCTBaMU U HEPABEHCTBAMHU ITK-1.3

3.3. TemaTuka KypcoBbIX padoT

Ilo HaHHOﬁ AUCHUITJIMHE BBITIOJIHEHUE KYPCOBBLIX ITPOEKTOB (pa60T) HE NIpeayCMaTpuBacTCA.

3.4. MartepuaJsl JJjisi KOMIObITEPHOT0 TECTHPOBAHUSI 00YYAIOLIHAXCS

O01mue KpuTEPUN OI[€eHUBAHUS

IIponeHT NpaBUILHBLIX OTBETOB Ouenka
91% — 100% 5 (OTAMYHO)
81% —90% 4 (xoporio)
71% — 80% 3 (yAOBIETBOPUTEIILHO)
Menee 70% 2 (Hey/IOBJIETBOPUTEIHHO)

CooTBeTCcTBHE BONPOCOB TeCcTa MHAUKATOpaM (pOopMHPYeMbIX H Oll€eHUBAaeMbIX
KOMII€TEeHIIU

Ne Bonmpoca B Tecre Koa mnaukaropa KoMneTeHIUN

IK-1.1
2 ITK-1.2
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Ne Bonmpoca B Tecre

Koa mnaukaropa KoMneTeHIuN

3 IK-1.2
4 IIK-1.3
5 MK-1.1
6 IK-1.3
7 IK-1.1
8 IK-1.3
9 IK-1.1
10 IK-1.2
11 IK-1.2
12 IK-1.3
13 IK-1.1
14 MK-1.3
15 MK-1.1
16 IK-1.2
17 IK-1.3
18 IK-1.2
19 IK-1.1
20 IK-1.2
21 IIK-1.2
22 IK-1.3
23 ITK-1.1
24 ITK-1.1
25 IK-1.3
26 MK-1.1
27 IK-1.1
28 IK-1.1
29 IK-1.2
30 IK-1.1
31 IK-1.1
32 IK-1.3
33 IK-1.1
34 IK-1.3
35 IK-1.2
36 IK-1.3
37 IK-1.2
38 IK-1.2
39 MK-1.1
40 IK-1.2
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Ne Bonmpoca B Tecre

Koa mnaukaropa KoMneTeHIuN

41 I1K-1.3
42 [IK-1.2
43 IK-1.1
44 [IK-1.3
45 [K-1.1
46 [K-1.1
47 [MK-1.2
48 IK-1.1
49 ITK-1.2
50 ITK-1.3
51 IK-1.1
52 IK-1.1
53 IK-1.2
54 IIK-1.1
55 IIK-1.2
56 [K-1.3
57 [K-1.2
58 [K-1.1
59 [K-1.1
60 ITK-1.2
61 [1K-1.3
62 IMK-1.1, TIK-1.2, I1K-1.3
63 IK-1.2
64 ITK-1.2
65 IK-1.1
66 IIK-1.3
67 IIK-1.2
68 [IK-1.1, I1K-1.2, I1K-1.3
69 [1K-1.3
70 [K-1.1
71 [MK-1.2
72 ITK-1.2
73 IK-1.1
74 ITK-1.2
75 IK-1.1
76 ITK-1.2
77 ITK-1.2
78 IK-1.1
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Kiarou oTBeTOB

Ne Bonpoca B Tecte

Homep oTBeTa (WM OTBET, WJIM COOTBETCTBHE)

1 3

2 a

3 2

4 IrPaIUEHT
5 3

6 d

7 2

8 0, HOJB, HYJTIO
9 b, c
10 a

11 e

12 0,50
13 b

14 b

15 c

16 d

17 1

18 a

19 a

20 c

21 2

22 d

23 1

24 d

25 a,d
26 b,c,d
27 3

28 3

29 2

30 1

31 b

32 a,c,d
33 1

34 a, e, f
35 d

36 a

37 1
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Ne Bonpoca B Tecre

Homep oTBeTa (M1 OTBET, HJIHA COOTBETCTBHE)

38

39

40

41

42

43

44

45

46

N1 B @I I = Pl [N « Tl 1N

47

la, 2b, 3c

48

+, rnoc, Ilmoc

49

50

51

52

53

Q|lWwW|lw|lo|lo

54

55

o
(e}

56

57

58

pRlo o | |

59

o

60

\S}

61

o

62

o

63

64

65

66

67

68

N6 ([0

69

70

71

72

o |loc (oo

73

o

74

on

75
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Ne Bonpoca B Tecre Homep oTBeTa (M1 OTBET, HJIHA COOTBETCTBHE)
76 c

77 c
78 1

IlepeueHb TeCTOBBIX BONIPOCOB
Ne 1. 3adanue omxpwvimoii popmol. Beeoume omeem.

CKOJIBKO cpelld MEePEUYUCIECHHbIX YPAaBHEHUU SIBJISIOTCS PAa3HOCTHBIMU YpPaBHEHUSMU?
Ykazatp 4ucio.

2. VerVes=
3. Ve TEYi5=0
4 y =xy

Ne 2. 3adarue ¢ eOuHUuHbIM 8b100POM. Buibepume ooun npasunvhbviii omeen.

ConocraBbTe ypaBHEHUE MEPBOTO MOPSAIKA U CIIOCOOBI €10 peieHns
, xt+¥

) —
a. TMOJICTAaHOBKA U=y/X

b. uHTErpupoBaHUE 00EUX YacTell ypaBHEHUs

C. MOJICTAaHOBKA y=uv

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

Ne 3. Baoarnue omxpvimoii ghopmwi. Beeoume omeem.

CKOJIBKO M3 JaHHBIX HEOAHOPOIHBIX JU(PEePEHINATBHBIX YPABHEHUI TAKUX, IIPABble YacTU
KOTOPbIX UMEIOT «CHELUAIbHBIA BU1»? YKaxkuTe

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

Joos 2x

Ne 4. 3aoanue omxpoimoii ghopmwit. Beeoume omeem.

Kak Ha3biBaeTcsl BEKTOp, COCTOSIIIMI M3 MEPBbIX YACTHBIX MPOU3BOAHBIX 1IEJI€BON (DYHKIIMU:
BEKTOP-...

Ne 5. Baoarnue omxpoimoii gpopmwt. Beeoume omeem.

CKoNbKO M3 MNpEACTaBJICHHBIX ypaBHeHI/Iﬁ ABIAKTCA YPABHEHUAMU C pasacIAIIMIUMUCA
HepeMCHHHMI/I? YKaxute 4yucio.
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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 6. 3adarue ¢ eOUHUUHBIM 8bIO0POM. Boibepume o0urn npasunvhviii omeemn.

Ooee perienue ypasHeHus y''-2y'+2y=0 umeer Buj
BapuaHTkl OTEETOE:

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

o y=Cle" +C,xe"

o y=C +C e

a o o P
N W B

1
Ne 7. 3adanue omxpwvimoii popmul. Beeoume omeaem.

CKOJIbKO CpelM JaHHBIX ypaBHEHUN HEOTHOPOAHBIX NHddepeHINaTbHbIX ypaBHEHUH,
IIPaBbIE YaCTU KOTOPBIX UMEIOT «CIIELMAIbHBIN BU»? YKaKUTE YUCIIO.

o y"+61 +10p =80e"
o y"—y=xcos’x
o y"=9y'+20p=0

oy =-2v'+y=x"—x+3

Ne 8. 3adanue omxpwvimoii gpopmol. Beeoume omeem.

Yemy paBeH MOAy/Ib BEKTOpA aHTUIPAAUEHTA B TOUKE MUHUMYMa? (VKaKUTE YUCIIO)

Ne 9. Badarnue ¢ MHOHCECMBEHHBIM 8b100pOM. Bbibepume 2 npasunvhvix omeema.

Kakue 13 HIKe epedrclieHHbIX METOIOB OTHOCATCSI K METOJaM OJHOMEPHON ONTUMU3ALIUU
a. Metof urces1 PuboHauyn

b. MeTo/1 AMXOTOMHYECKOTO JIEJICHUST

C. METOJ1 30JI0TOTO CEYEHHUsI

d. MeTon MOIMHOMUAIBHOM aNMpOKCUMAITUN

Ne 10. 3adanue ¢ eOuHuuHbIM 8b100pOM. BolOoepume ooun npasunvHbili omeem.

ConocTaBpTe TUIl yPABHEHUS] M €r0 BO3MOXHBIE PELIEHUS: OJHOPOAHOE Pa3HOCTHOE
ypaBHEHUE BTOPOI'O MOPsIKA.
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ix

c y=Cie™* +Cxe™™ +2e
y =(C, +C,x)e"
y=C3* +C,2* -2"*%

y=C,3 +C,2°

a. 4
b.3
c. 1
d.2
Ne 11. Badanue ¢ eOuHUUHBIM 8b100pPOM. Bbibepume 00uH NPasuUnbHbIL Omeen.
VKaxute BHUJ YACTHOTO pelleHUs] HEOIHOPOMHOro AU epeHIInaNIbHOIO ypaBHEHUS
Sy"+y'=sinx

1) v=Axcosx

2) vy = Asin xe*

1) v={(Ax+ B)sin x

4) v=Acosx+FBsin x

5) v=x(Acosx+ Bsin x)

a. 1
b.3
c.2
d.5
e. 4
Ne 12. 3aoarnue omxpoimoti gpopmol. Beeoume omeem.

®yukua y=C cos 2xX gBisieTcs pelleHueM ypaBHeHUs y'=sin2x , ecniu C npuHUMaer
3HaYeHHe (OKPYIJIUTH JI0 2 3HAKOB TOCJIe 3arsiTOM)

Ne 13. 3adanue ¢ eOuHUUHBIM 8b100pPOM. Bblbepume 00uH NPasunbHbIL Omeen.

[TpaBuno mHO)uUTenel Jlarpanxa OTHOCUTCSI K METO/IaM pellIeHus] KaKOro KJjacca ONTUMU-
3alMOHHBIX 3a1a4”?

a. JITHEWHOro NMPOrpaMMHUPOBAHUS

b. ycJI0BHOI ONTUMU3ALIN

c. 6e3yCIIOBHOM ONTUMU3AINN

d. HeJTMHEHOTO TTPOrPaMMHUPOBAHUSI

€. IMHAMUYECKOro MPOrpaMMUPOBAHUS

Ne 14. 3adanue ¢ eOunuutbim 6b100pom. Bvibepume 00un npasunviulii omeen.

Oynkimsa y=C1*cosx+C2*sinx+exp(x)/2 sBseTcs] OONIMM pellicHUEM YPaBHEHHUS . . .

Ba PHAHTEI OTEETOB:

oy'+y=e° oy +y=e
o'+ =0 oy +2y'+v=¢€
a.2
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b. 1

c.4

d.3

Ne 15. Baoanue ¢ eOuHUUHBIM 8b100POM. Bbibepume 00uH NPasUNbHbIL Omeen.
Kakoii MeToq MOKeT IpUMEHSTbCA [J1s1 pellieHrs] TPAHCTIOPTHOM 3a1aun?

a. MetoJ MHOxuTenei Jlarpanxka

b. merox I'aycca

C. METOJ1 MOTEHIIMAJIOB

d. MypaBbUHBII METOJL

Ne 16. 3adanue ¢ eOuHuuHbIM 8b100pOM. Boloepume ooun npasunvHbili omaeem.

ComnocraBbTe YpaBHEHUC IIEPBOIo NopAaKa 1 CIIOCOOBI €TO peICHUA

, 2y . .
V-——=y (x+4)
x+1

a. MHTErpupoOBaHUe 0OEHX JacTell ypaBHEHHS
b. moacraHoBka x=u+a, y=v+b
C. MOJCTaHOBKA U=Yy/X
d. moacraHoBKa y=uv
Ne 17. 3adanue omxpoimoii gpopmul. Beeoume omeem.

OynkImsa y=x*exp(X) apisgerca pemenreM ypasHenus y”-2y'+Cy=0 , ecniu C npuHuMaeT
KaKoe 3HaueHue? YKaxuTe LeJIoe YUCIO.

Ne 18. 3aoanue c edunuurbim 6b100pom. Bvibepume ooun npasunvivlii omeen.

B ckosbkux TOUYKax 3ajada JUHEHHOrO MPOrPaMMHUPOBAHUS MOXKET TOCTHUIaTh
MaKCUMAaJIbHOTO 3HAY€HUs?

a. BO MHOXXECTBE TOUEK

b. B OIHOU UM JIBYX TOYKax

C. B IBYX TOYKax

d. TONBKO B OMHOM TOUKE

Ne 19. 3aoanue ¢ eOuHUUHBLIM 8b100pPOM. Bbibepume 00uH NPAsUNbHBIL Omeen.
Onpenenute TUN ypaBHEHUS:

, xt+¥

x—y

a. OTHOPOJIHOE YpaBHEHHE MEePBOro MOpPsiIKa

b. JIMHEHOEe ypaBHEHUE MEPBOrO MOPsIIKA

C. YpaBHEHHUE C pa3fe/AIOIIMMUCS IEPEMEHHBIMU

d. ypaBHeHue bepnymim

Ne 20. 3adanue ¢ eOunuuHbIM 8b100pOM. Bvibepume 00UH npasunbHbIL omaeen.

Ecnu 3agaua JIMHEHHOTO nporpaMmMupoOBaHUA UMECT OIITUMAJIBHOEC PECHICHUE, TO LEJIEBAA
(I)YHKLII/IH AOCTUT'ACT HY)KHOI'O 9KCTPEMAJIBHOI'O 3HAYCHUS B 0ILHOI>1 13 KaKHUX Todek?

d. BHYTPCHHUX TOYCK MHOI'OYIrOJIbHUKA (MHOFOFpaHHI/IKa) HOITYCTUMBIX pCH_IeHI/Iﬁ

b. BHEIIHUX TOYEK MHOTOYI'OJIbHUKA (MHOTOIpaHHMKA) AOMYCTUMBIX PEIICHUI

39



C. BEpLUMH MHOIOYIoJIbHMKA (MHOTOTPAaHHMKA) JOIYCTUMBIX PELIEHUI
d. Touek MHOroyrojbHUKa (MHOTOIPAHHUKA) JOMYCTUMBIX PELICHUN
Ne 21. 3aoanue omxpoimoii ghopmol. Beeoume omeem.

CkoubKO 337124 cpey EPEeYrCIeHHbIX SABIAITCS «3agaueil Komm»? Ykaxute uncio.
EﬂpHﬂHThIDTBETDB:

-

o xpy=1-x’
o ydx+ctex dy =0, l(;—r} =—1|

—31—1

Ne 22. Badanue ¢ eOUHUUHBIM 8b100pPOM. Bbibepume 00uH NPasuUNbHbIL Omeen.

Onpeaenuts, Kakoe U3 JudepeHaIbHbIX YPAaBHEHUI ONMUCHIBAET CIIELYIONIYI0 3a/1a4y:
3amensioliee AeMCTBUE TPEHUS Ha AUCK, BPALIAIOIIUICA B KUIKOCTH, TPONOPLIMOHAIBHO YITIOBOW
CKOpOCTH BpalleHus1. HaiiTu yrioByio CKOpOCTh JUCKa Yepe3 3 MUH NOocJie Hayasla BpalleHus], eCIIU

M3BECTHO, YTO JIMCK, HA4aB BpalIaThCs cO CKOpocThio 200 00/MUH, IO UCTEUEHUH OJTHON MUHYTHI
Bpalaercsi co CKopocTbio 120 06/MuH.

EHPHEHThIDTBETDB:

1) D o
dt
2) 5" =kt

3 &~ ka—)(5-2
ar
8§ =l (N -1)

a. 1
b.2
c.3
d.5
e. 4
Ne 23. 3adanue omxpoimoii gpopmul. Beeoume omeem.

CKObKO cpeau nepevyucaeHHbIX AudepeHInaNbHbIX YPAaBHEHUIN SABJISIOTCS JIUHEUHBIMU
YPaBHEHUSIMU? YKaKUTE YUCIIO.

dv
o L—+x 0

dx
N ¥ T
2v(x+1)
¢V
o ;L. iy rg_
x
. v+l
o :L.' =
x

Ne 24. 3aoarue ¢ eOunuurbim 6b100pom. Bvibepume ooun npasunvivlii omeen.
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3ajauyn ONTUMM3ALMU, B KOTOPBIX LieeBass (PyHKIMA U BCE OTPAaHUUYEHMS BBIPAXKAIOTCS C
MIOMOIIIBIO JIMHEHHBIX YpaBHEHUI 00pa3yloT Kakoy Kjacc 3aaau?

a. HEJIMHEHHOTO MPOTrpaMMHUPOBAHUS

b. IIEJIOUMCIIEHHOTO TIPOTPAMMUPOBAHU S

C. IMHAMHYECKOTO IPOrPAMMH POBAHUS

d. TMHENHOro MpOrpaMMHUpPOBAHUS

Ne 25. Baodanue ¢ MHONCECMBEHHbIM 8bIOOPOM. Buibepume 2 npasunavibix omeema.
Ecnu pecypc nedpuiteH Ha ONTUMAILHOM TUIAHE PEIlieHUst 33]1a491, TO

a. JBOMCTBEHHAs OIIEHKa pecypca Oosiblie Hys

b. pecypc u30bITOYCH

C. IBOMCTBEHHAsI OIICHKA pecypca paBHa HYITIO

d. pecypc Bcnosb30BaH MOTHOCTHIO

Ne 26. Badarue ¢ MHONMCECMBEHHbIM 8bIOOPOM. Buibepume 3 npasuavibix omeema.

Kakue u3 Huxke MNEPEYUCICHHBIX MCETOANOB OTHOCATCA K METOAdAM MHOTOMCpHOfI
OIITUMM3aALN

a. metop Pynre-Kyrra

b. METO CONPSKEHHBIX T'PAIUCHTOB

C. TpaIuEHTHBIN MeTOx

d. MeTo1 HaMCKOPEHIIero CIrycka

Ne 27. 3aoanue omxpoimoii gpopmul. Beeoume omeem.

CKOJIbKO U3 INpPEACTABJIEHHBIX YpAaBHEHMU ABIAIOTCA Iud@epeHunanpHbMu? YKaxKuTe
YHCIIO.

a) xfy’ =3 (x+ )

b) (x* +e* )y = xy+ v  cosx

c) xp? =2xy+3

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

g) —+y+2x=0
dx

Ne 28. Baoanue omxpwoimoii ghopmol. Beeoume omeem.

CKoOJIBbKO cpely MepeunciieHHbIX U] depeHIMaIbHbIX YPABHEHUN SABJISAIOTCS JTMHENHBIMU ?
YKaxure 4ucio.

-

dv dav . ¥ v
0 ——4+2—4+4y=0 cy-——=tg=—
ax” dx x X
. v+l
oy == s y"+5y" +13=0
X

Ne 29. 3aoanue omxpoimoii ghopmol. Beeoume omeem.

CKoJBKO Cpe/iv epeurciIeHHbIX 3aay ABJIAITCS «3agadeit Komm» ? Ykaxure yucio.
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oM+ =L yO) =1 yD=2

Ne 30. 3adarnue omxpoimoti ghopmol. Beeoume omeem.

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

I Vee-OVirs TV =0
2. Ye1¥es=0

3 SPeegt8yeas=0

4 v =xp

Ne 31. 3adanue ¢ eOuHuuHbIM 8b100pOM. Bvibepume 00UH npasUNbHbIL Omaeen.
Onpepenure TUN ypaBHEHHUS:

¥+ Loy

x

a. ypaBHEHUE C pa3/Ie/sIIOIIUMUCS TIepeMEeHHBIMU
b. MHENHOE ypaBHEHUE MEPBOro MOpsiIKa
C. OIHOPOZIHOE ypaBHEHUE MEPBOro MopsiiKa
d. ypaBHenue bepHyiu
Ne 32. 3adanue ¢ MHOMCECMBEHHBIM 8bI00POM. Bbibepume 3 npasunvHulx omeema.
I'padpmyecku MOKHO pelIUTb JTMHENHHYIO ONTUMHU3ALIMOHHYIO 3a/1a4y, €CJIU Y Hee
a. TpH MepeMeHHbIE, TPU OrPAHUYEHUSI-HEPABEHCTBA U OHO OrPaHUYEHUE-PABEHCTBO
b. yeThipe nepeMeHHbIe, OTHO OrpaHUYEHHE-PABEHCTBO W TPU OrpaHUYEHHSI-HEPABEHCTBA
C. JIB€ IIepeMEHHbIE
d. yeTbipe nepeMeHHbIe, OTHO OrpaHUYEHHe-HePaBEeHCTBO U [1BA OIpaHUYEHUSI-PABEHCTBA
Ne 33. Baoanue omxpoimoii ghopmol. Beeoume omeem.

CKOJbKO HAYaJIBHBIX YCIIOBUM HYKHO H00aBHUTH [ist [IY mepBoro nopsiaka, YroObl KOHKPETH-
3MpOBATh YaCTHOE PElIeHUe? YKaKUTe YHUCIIO.

Ne 34. 3adanue ¢ MHOMCECMBEHHBIM 8bI00POM. Bbibepume 3 npasunvHulx omeema.
3ajava JIMHEWHOTO MPOrpaMMHUPOBAHUSI HE MeeT KOHEYHOTO ONTUMYMa, €CIN
a. cucTeMa OrpaHMYeHUH 3aJa9l HECOBMECTHA

b. neneBas (pyHKIMs HE OrpaHUYEHA CHU3Y Ha MHOKECTBE JIOMYCTUMbIX PElIeHU B 3a/1a4ue
Ha MakCUMyM

C. B TOUKe A 001aCTH JOMYCTUMBIX 3HAYEHUI JOCTUraeTcss MUHUMYM 1ieneBoi (pyHKuuu F
d. B Touke A 00MacTH AOMYCTUMBIX 3HAYEHHI IOCTUTAeTCsl MAKCUMYM IiesieBoi pyHkimu F

€. OeJjieBasd (l)YHKLII/IH HE OIrpaHnY€Ha CBEpPXY Ha MHOXKECTBE NOIIYCTUMBIX pCIHCHI/Iﬁ B 3aJa4c
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Ha MakCUMyM
f. neneBast pyHKIIMSI HE OrpaHUYEHA CHU3Y HA MHOKECTBE JOIYCTUMBIX PEIleHUil B 3aaue
Ha MUHUMYM
g. ueneBast (PyHKIIMSI HE OTPaHUYEHA CBEPXY HA MHOKECTBE JOIMYCTUMBIX PEIleHUi B 3a/1a4e
Ha MUHUMYM
Ne 35. Baoarue ¢ eOuHUUHBIM 8b100pPOM. Bbibepume 00uH NPasUNbHLIL Omeen.
Bropas u3 nepeuriciieHHbIX (DYHKIMI MOKET ObITh PelIeHueEM
o y=e¥(C, cos 5x+ C,sin 5x) +e
oy= Cle:x + C:ggx
o y=xhx+Cx

]

oy=C,+Cx+Cqe

a. JITHEHOI'O YpaBHEHU s [IEPBOIO MopsaKa

b. TMHENHOr0 HEOTHOPOAHOTO YPABHEHH I BTOPOTO MOPSIIKA

C. JITHEWHOTO HEOJHOPOJHOIO ypaBHEHUsI TPEThEro MOPsIIKa

d. TMHENHOro OJHOPOJHOIO YpaBHEHMSI BTOPOIO MOpsAAKa

€. JITHEMHOTO OIHOPO/IHOTO YPABHEHUSI TPETHETO MOpsiAKa

Ne 36. 3adanue ¢ eOuHUuHBIM 8b100pOM. Bvibepume 00UH NpasUNbLHBIL OMEen.

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

EHPHHHTI:I OTBETOB:

oy=Ce"? +Cxe ™

cy=e(C, +C,x)

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

X

=]

d. 1
Ne 37. Baoanue omxpoimoii ghopmol. Beeoume omeem.

CKOJIBKO cpeAu MEepeurcIeHHbIX 3a/a4 SIBJISIOTCS MPAaBUIBHON MOCTAaHOBKOWM «3a/1auu
Komm» ? Ykaxute 4uciio.

o yx+y+at=0

oy =e, 0 =1 ¥2)=e"

o w' =00 w0 =2 y'(0)=2
o eVdr+(1—xedy=0, () =1

-

Ne 38. Baodarue ¢ eOuHUUHBIM 8b100pPOM. Bbibepume 00uH NPasUNbHbIL Omeen.

ComnocraBbTe YpaBHEHUE IIEPBOI'o NNOpAAKa U CIIOCOOBI €70 peuIeHud
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(x? =Dy + 2" =0

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

b. uHTErpMpOBaHNe 00EUX YacTell ypaBHEHHSI

C. MOJICTAaHOBKA y=uVv

d. moacraHoBKa u=y/x

Ne 39. 3adanue ¢ eOurHuuHbIM 8b100pOM. BolOoepume ooun npasunvHbili omaeem.
Yro 3HaunT pemmts 3anaqy Komm?

a. Haiitu ocoboe perienue

b. Haiitu yactHoe petenue 1Y

c. Haittu koncranty C

d. Haiitu ob6iee pemenue Y

Ne 40. 3aoarue ¢ eOunuurbim 6b100poM. Bvibepume 00un npasuaviulii omeen.

CoroctaBbTe ypaBHEHHUE MIEPBOTO MOPSIKA U CIIOCOOBI €T0 PelleHusI

-
i

v
Vv +—=x

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

b. mojcTaHOBKa y=uv

C. MHTErpupoBaHre 00enX YacTell ypaBHEHUSI

d. moacTaHoBKa u=y/x

Ne 41. 3aoanue omxpoimoii gpopmul. Beeoume omeem.

®ynkuusa y =C(x +1) aBngerca pemienueM ypaBHeHus y'+2 = 0, ecniu C npuHuMaeT
3HauCHUE

Ne 42. 3adanue ¢ eOuHuuHbIM 8b100pOM. Bvibepume 00UH NpasUNbHbI OMmaeen.
Kyna HanpapiieH BEKTOp aHTUTpagueHTa?

a. B CTOPOHY HaMCKOPEWIIIEro BO3pacTaHus 11e1eBOi (PyHKIUU

b. 1Mo ocsIM KOOpaMHAT

C. B CTOPOHY HaUCKOpEWIIIero yobIBaH!sI LieJIeBOH (PyHKIMU

Ne 43. 3adanue ¢ eOUHUMHBIM 8b100POM. Bbibepume 00uH NPasUNbHbIL Omeen.

K kakoMy Kiaccy ONTUMM3AIMOHHBIX 33/1a4 OTHOCUTCS 3aa4ya: HATU SKCTpeMyM (PyHKIIUU
f(x) npu BbIMoONHEHUM orpannyeHui Ri(x) = ai, ¢ (x) < bj, HaJIOXkKEHHBIX HA TapamMeTpbl PyHKIUU?

a. 0e3yCJIOBHOW ONTHUMM3AIAN

b. HEJIMHEHHOTO MPOTrPaAMMHUPOBAHHM ST

C. IMHAMUYECKOTO MTPOrpaMMUPOBAHUS

d. ycJI0BHOM ONTUMM3AINN

€. JIMHEHHOTO MPOrPaMMHUPOBAHHU S

Ne 44. 3aoanue c eOunuurbim 6b100pom. Bvibepume 00un npasunvhulii omeen.

Oomee pemenue ypaBHeHus y''+7y"'=0 nmeeT BU
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EHPHEHTI:I OTBETOB:

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

Q

Q

y=C,+C,e " +Ce’*

a.2

b. 1

c.4

d.3

Ne 45. 3aoanue ¢ edurnuunvim 8b100poM. Boloepume ooun npagunvHblii omeem.

UTo He OTHOCUTCS K OCOOSHHOCTSIM 33724 TUHAMUIECKOTO TIPOrpaMMHUPOBAHHM S ?

a. PaccmartpuBaercs cucrema, COCTOSIHME KOTOPOW Ha KaXJIOM Ilare ornpenelsercs

BCKTOpPOM x_t. HaﬂbHeﬁIﬂee U3MEHEHUE €€ COCTOAHUA 3aBUCUT TOJIBKO OT JAaHHOI'O COCTOAHUA X_t
M HE 3aBUCHUT OT TOro, KaKuM ITIyTEM CUCTEMaA ITpUIIJIA B 3TO COCTOSAHHE.

b. Ha kaxjgom miare BeIOMpaeTcsi OMHO pelieHue u_t, moj JeicTBHEeM KOTOPOro cucrema
MEePEXOANT U3 MPEABAYIIEro coctosiuus X_{t-1} B HOBoe X_t. DTO HOBOE COCTOSIHHE SIBJISIETCS
(pyHK1IMEN COCTOSIHUA Ha Hayajo UHTepBaia X_{t-1} U NpuHATOro B Hauajae MHTEpBAJIA PEIICHUS
u_t.

c. lleneBas (pyHKIMA HE paBHA CYMME LIEJIEBBIX (DYHKIMM KaX/I0TrO 11ara.

d. Ha BeKTOphHl COCTOSIHUSI M YNpaBJieHHs MOTYT OBITh HAJIOXKEHbl OTpaHUYEHUS,
oObeIMHEeHNe KOTOPBIX COCTABJISET OONACTh JOMYCTUMBIX pEIeHUH U.

e. [leiicTBre Ha KaX[OM IlIare CBSI3aHO C OMpe/IeIEHHBIM BBIMTPBIIIEM (JIOXOIOM, TPUOBLIBIO)
WJIM TIOTepel (U3/Iep:KKaMK ), KOTOPbIE 3aBUCAT OT COCTOSIHMSI HA HA4aJIo 1iara (3Tara) u IpUHsITOro
peleHusI.

Ne 46. 3aoanue omxpoimoii hopmol. Beedume omeem.

CKoJbKO cpeay MepedrcrieHHbIX TuddepeHIInaIbHbIX YPaBHEHUI SBISIOTCS YPaBHEHUSMU
NIEPBOTO NOpsAKa? YKaKuTe YHUCIIO.

e TY 2P L4y o0
e ex

.

T—x
2yv(x+1)

A

Ne 47. 3aoanue na nocredosamenviocms. Pacnonodcume 6 npasunvHom nopsioxe.
CuMIUIEKCHBII METO]] pellieHH s 3a/1a4 JIMHEHHOTO MPOrpaMMHUPOBAHUS BKIIIOYAET:

a. ompeneseHue OJHOTO U3 AOMYCTUMBIX OAa3MCHBIX PEIIeHUN MOCTABJICHHOW 3a/Jauu
(OTOpPHOTO 1U1aHa)

b. IpoBEpKY ONTUMAJILHOCTY HANJIEHHOTO pelleHHs
C. olpejesieHre NIpaBUiIa Niepexoja K He XyALIeMy PEeIICHUIO

Ne 48. Baoarnue omxpoimoti gpopmol. Beeoume omeem.
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Kakoit 3Hak craButcs nepen yucioMm M mpu niepexoae Kk M-3ajiaue B OMCKE MUHUMYMa
LesIeBor (PyHKIMH?

Ne 49. 3adanue ¢ eOuHuuHbIM 8b100pOM. Boloepume ooun npasunvHwili omaeem.

TpeTbst U3 epeyrciieHHbIX (DYHKLIMI MOKET OBITh pPelieHueM

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

L= Y

a. JIMHEMHOTO OJJHOPO/IHOTO YPaBHEHHUsI TPEThEro NopsiaKa

b. TMHENHOrO0 HEOIHOPOAHOTO YPABHEHH I BTOPOTO MOPSIIKA

C. IMHEHHOTO OJHOPOJIHOTO YPaBHEHMSI BTOPOTO TOPsIAKA

d. TMHEWHOro HEOHOPOIHOTO YPAaBHEHHSI TPETHETO MOPSIIKA

€. IMHEMHOTO YpaBHEHMsI TIEPBOTO MOPsI/IKA

Ne 50. 3adanue ¢ eOuHUUHBIM 8b100pPOM. Bblbepume 00uH NPasUNbHbIL Omeen.

[Ipu npuBenenuu 3agaun JauHeHoro nporpammupoBanus (JIII) k Buay ocHOBHOM 3agauu
JIIT orpannyeHms BUaa «< WM =» MPeoOpa3yloTCcs B OrpaHUIYCHUs paBEHCTBA JOOABJICHUEM K €ro
JIEBOM YaCTH [IOTIOJIHUTEbHON HEOTPULIATEIbHOW NIEPEMEHHOM. BBOOMMBIE TOTIOTHUTEIbHbIE HEU3B-
€CTHbIE UMEIOT BIIOJIHE OTpe/ieJIeHHbI cMbICT. Tak, eciii B orpaHuuYeHusX ucxogHou 3agaun JIIT
OTpaXxaeTcsl pacxoj U HAJIMUME MPOU3BOJICTBEHHBIX PECYPCOB, TO KAKOW SKOHOMUYECKUN CMBICI
HMMEET YMCIIOBOE 3HAYEHUE JOMOTHUTEIbHOW NIEPEMEHHOM B PEeIIEHUH 331241 ?

a. IBOMCTBEHHOM OLICHKU pecypca

b. ocratka pecypca

C. CTOMMOCTH pecypca

d. HexBaTKu pecypca

Ne 51. 3aoanue omxpoimoii gpopmul. Beeoume omeem.

CKOJIBKO U3 NPUBEJEHHBIX YPAaBHEHUIl ABJISIOTCSA HEOJHOPOAHBIM M AuddepeHInanbHbIMU
ypaBHEHUAMHU? YKaXUTe YUCIO.

o " -4y +3y=e”

o 3" =91 +20v=x"cosx

o y'—v+1=0

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

Ne 52. 3a0danue omxpoimoii gpopmul. Beeoume omeem.

CKoJIBKO Cpeiv NepeunclIeHHBIX JU(PEPEHIIMATbHBIX YPAaBHEHUI SBJIAIOTCS OJHOPOAHBIMU ?
VYkaxkurte 4ncio.

-

d°y dv . ¥ v
o ——4+2—+4y=0 oy -——=prg—
ax* dx x x
. v+l . \
oy == 2 y"+5y" +y=0
x

Ne 53. 3aoanue ¢ eOunuuHbIM 8b100pOM. Bvibepume 00UH NpasUNbHbIL Omaeen.
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ConoctaBbTe TUI ypaBHEHUSI U €r0 BO3MOKHBIE PEIIEHUS: HEOAHOPOJHOE Pa3sHOCTHOE
ypaBHEHUE BTOPOI'O MOPAJIKA.

a.. =

o y=Ce " +Cxe™ +2e"
oy =(C +Cx)e”
y=C3 +C,2" -2k

oy =0C,3" +C,2°

a.2

b. 1

c.4

d.3

Ne 54. 3aoanue omkpvimoti ghopmol. Beeoume omeem.

CKoJbKO cpeay nepedrciIeHHbIX Tu(pdepeHIInaIbHbIX YPABHEHUN SBJIAIOTCSA YPaBHEHUAMU
BTOPOTO MOpAKa? YKaXUATE YUCIIO.

a7y '
0~ 42 14y =0 o y—+x=0
dx” dx e
y ' 7 . vi—x
ox —F+xy—+x =y %y =—-
ax” dx 2y(x+1)

Ne 55. Baoarue ¢ MHONMCECMBEHHbIM 8bIOOPOM. Buibepume 3 npasuavibix omeema.

Kakue mMeronbl MOXKHO IMPUMEHATH IS PEIIEHUS 3aJadyd O HaXOXKJICHUM IKCTpeMyMa
(pyHKIIMM YeThIpEX NEPEMEHHBIX C OTPAHUYECHUSMHU, HAJIO)KEHHBIMU Ha NIEpEMEHHBIE?

a. Meton reoMeTpryecKoi HHTEpIpeTaluu

b. Metoa Heonpeaea€HHbIX MHOXUTENEN JlarpaHka

¢. MeTon UCKITIOUeHUsI YacTy MepeMeHHbBIX

Ne 56. 3adarue ¢ eOuHUUHBIM 8b100POM. Bbibepume 00uH NPasUNbHLIL Omeen.

Onpenenuth, Kakoe u3 quddepeHIINaTbHbIX YPAaBHEHUI OMUCHIBACT CIIEIYIONIYIO 3a/1a9Yy:
[Tyns, neurasice co ckopocthio VO=400 m/c, BXOOUT B IOCTAaTOYHO TOJICTYIO cTeHy. COnpoTUBIIeHUE
CTEHBI COOOIIAeT IyJie OTPHUIIATEeSIbHOE YCKOPEHHUE, MPOMOPIIMOHATIBHOE KBAJIPaTy €€ CKOPOCTH C
ko3 Ppunmentom nponopunoHanbHoctu k=7 M-1. Haiitu ckopocts nynu uepes 0,001 ¢ nocne
BXOXICHUS ITYJA B CTEHY.

EHPHEHTBIDTBETDB:

dv

1) — =—ko
ot
2) 5" =kt
dx
3) —=ka—x)(b—x)
ot
4 ¥ =k(N-y)
5) A,
dt
a. 4
b. 3
c. 1
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d.5
e 2
Ne 57. Badanue ¢ eOunuurbim 6b100pom. Boibepume 00un npasuvivlii omeen.
CoroctaBbTe TPETheMY YPAaBHEHHUIO MOAXOSIINN CIIOCOO peIlieHHS.
1) 2xy" = (") =0

2) ¥"=2sin xcos® x—sin" x

3) 3" =Ty"=0
a. TOCIeIOBATEIbHOE UHTETPUPOBAHUE 00EHX YacTell ypaBHEHHSI
b. moacraHoBKa y'=p(x)
C. TIOZICTAaHOBKA y'=p(y)
Ne 58. Baoarnue omxpoimoti gpopmol. Beeoume omeem.

CKONBKO cpeau nepevyucaeHHbIX AU(PepeHIINaNbHbIX YPABHEHUM ABJIAIOTCA JIMHEMHBIMU
ypaBHeHUsIMU? YKaXUTe YUCIIO.

-

f W

¥ "
oy ——=tg— () =y
x

‘!.—_'Hl

+1

X

Ne 59. Baoanue ¢ eOuHUUHBLIM 8b100pPOM. Bblbepume 00UH NPABUNLHBIIL OMEen.

Onpenenurte TUN ypaBHEHHUS:

(x? =Dy +2x° =0

a. YpaBHEHUE C pa3/Ie/sIoNIUMUCS TePEMEHHbIMU

b. ypaBHeHue bepHyiiu

C. JIMHEHOE ypaBHEHUE NEPBOrO MOPSIIKA

d. oqHOpOIHOE YpaBHEHHE NIEPBOTrO MOPsIIKA

Ne 60. 3adanue omxpoimoii gpopmul. Beeoume omeem.

CKoJIBKO Cpe/iv IIepeuncIeHHBIX 3aa4 ABJATCS «3atadeil Komm»? Ykaxute uncio.
o 1" =) .0 =1

oy =, y0)=1 u=e"

o eVde+(1—xe)dv=0

oM+ =L w0 =1, O =2

Ne 61. 3aoarue c eOuruurbiM 6b100poM. Bvibepume 00un npasunvivlii omeen.

Vkaxkute QyHKUMIO WM (DYHKIMH, SBJISIOLIYIOCS PEILIEeHUEM YPaBHEHUS
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a.3

b. 4

c. 1

d.2

Ne 62. 3adarue ¢ eOuHuuHbIM 6b100pOM. Bvibepume 00un npasunvhulii omeen.
Yrto 3HauuT pemmnts 3anady Komm?

a. Haiitu yactHoe pewenue 1Y

b. Haiitu o6mee pemenue 1Y

c. Haiiti ocoboe perieHne

d. Haittu koHcTanTy C

Ne 63. 3aoarue c eOuruurbim 6b100pom. Bvibepume 00un npasunvivlii omeen.

KpI/ITepI/IeM OCTAHOBKHU BBIYMCJICHUU B AJITOPUTME ITOUCKA OINTHMAJBbHOTO PCHICHUA
METOaMU OI[HOMCpHOfI OIITUMU3AIUN ABJIACTCA YCIIOBHUC

a. 3HaYeHUe MPOU3BOAHOM 1ieJieBOW (PYHKIIMU, BHIYMCIEHHOE B TEKYIIEH TOUKE, MEHbIIE
3aJJaHHOW BEJIMYMHBI €

b. oTHOIIIEHNE IOJIMHBI TEKYHICTO MHTEPBAJIa HEOIMPEACJICHHOCTU K NJIMHE IIEPBOHAYAJIBHOT'O
HWHTEpBaJia MCHLIIIE 3aI[aHH0171 BCJIMYUHEI €

C. 3HaUeHHe LeNeBO (DYHKLMM , BBIUYMCIEHHOE B TEKYIeld TOYKe, MEeHbIle 3HAUYEeHUS
11eJ1eBOI (DYHKIIMU, BBIYUCIIEHHOTO B MOCTIEIYIONIEN TOUKe

d. OTHOILIEHME JJIMHBI TEKYLIEro MHTEpPBaJIa HEONPEIEIEHHOCTH K JITMHE IEPBOHAYAIBHOIO
MHTepBaa OoJbllle 3aJaHHON BEJIMUMHBI €

€. 3HaUYeHue 11eJIeBOU (PYyHKITMH, BHIYUCIEHHOE B TEKYIIEN TOUKE, MEHbIIIE 3HAYEHUSI 11eJIeBOI
(byHKIIMM, BEIYMCIEHHOTO B MPEbIIyIIel TOUKe

Ne 64. 3adarnue ¢ MHOMCECMBEHHBIM 8bI00POM. Bbibepume 2 npasunvHuix omeema.

Kpurepruem oCTaHOBKM BBIUMCIEHUN B aJIrOPUTME MOMCKA HYJIEeHl (PyHKIIMU METOAAMU
OJHOMEPHOU ONTUMM3AINU SIBJISIETCS YCJIOBUE

d. IJIMHA TEKYIETro HHTEpBaJia HEOITPEACIICHHOCTH MEHBIIIC 3aHaHHOfI BCJIMYMHEI €

b. 3HaueHue 1eeBoil (PYHKIMU, BHIYMCICHHOE B TEKYIel TOYKE, MEHbIle 3aJaHHOMN
BEJINYMHELI €

C. OTHOIIECHUE JIMHBI TEKYIIECTO MHTEPBaJIa HEOMPEACICHHOCTU K AJIMHE MEPBOHAYAIBHOT'O
HWHTEpBaJIa MCHbIIIE 38.,[[8.HHOI.7I BCJIIMYUHEI €
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d. 3HaueHue MPOM3BOAHOM 11EJIeBON (PYHKIIMM, BBIYMCICHHOE B TEKYyIIeW TOYKE, MEHbIIIEe
3aJJaHHON BEJIMYUHEI €

Ne 65. 3adarue ¢ eOuHuuHbIM 8b100pOM. Boloepume ooun npasunvHbili omaeem.
Onpenenvite TUN ypaBHEHUS:
' ¥
yicosx=—o
]_ﬂ h '
a. OJHOPOJIHOE YpaBHEHHE MIePBOro MOpsIIKa
b. JIMHEWHOe ypaBHEHKE MIePBOro MOpsIKa
C. YPaBHEHHE C Pa3JeIAIOIIUMUCS IepeMEHHBIMU
d. ypaBHeHue bepnymim

Ne 66. 3adanue ¢ eOuHuuHbLIM 8b100pOM. Bvibepume 00UH NPpABUNbLHBII OMaen.

Vkaxure (PyHKIMIO, SABJISIONIYIOCS pEllICHUEeM YPaBHEHUS
dx

T 2x+D)
EHPHHHTI:I OTBETOB:

oy=g

a. 1
b.3
c.4
d.2
Ne 67. 3adanue ¢ eOuHUUHBIM 8b100pOM. BblOoepume ooun npasunvHuili omaeem.
CoroctaBbTe BTOPOMY YPaBHEHHUIO TIOIXOASIIUNA CIIOCOO peIleHU L.
1 2xy" - (") =0
2) ¥" = 2sin xcos® x—sin" x

33w —=T3"=0

a. TIOZICTAaHOBKA y'=p(y)

b. nocnenoBarebHOE MHTETPUPOBaHUE 00EUX YacTeil ypaBHEHUsI
C. TIOZICTAHOBKA y'=p(X)

Ne 68. 3aoanue omxpvimoti ghopmol. Beeoume omeem.

CKOJIbKO M3 MEPEYMCIIEHHbIX cucTeM AuddepeHuaabHbIX YPAaBHEHUI SIBJISIOTCS OIHOP-
OIHBIMH cHCTeMaMHU? YKaXWTe YUCIIO.
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x—4y

Ne 69. 3adanue ¢ eOuHuuHbIM 8b100pOM. Bvibepume 00un npasuvivlii omeen.
VKaxuTe BHJ YaCTHOTO pEIIeHUsT HEOTHOPOAHOro nuddepeHInaibHOr0 ypaBHEHUS
9y"+6y'=5x
1) v={Ax+B)x
v=Ax

)
)
3) yv=(Ax+RB)e"
) ¥
)V

(3]

4 =x+E

[

a.2
b.3
c.4
d.5
e. 1
Ne 70. 3adanue ¢ eOUHUUHBIM 8b100POM. Bbibepume 00uH NPasuUNbHbIL Omeen.

Onpenenute TUN ypaBHEHUS:
Iy

v i

V- =y Ay’
x+1

a. OIHOPOJIHOE YpaBHEHHE MEePBOro MOpPsIIKaA
b. ypaBHeHue bepnym
C. JIMHEWHOE ypaBHEHHE MEePBOro MOpsiIKa
d. ypaBHeHue ¢ pa3esIoMUCcs MepeMeHHbIMU
Ne 71. 3adanue ¢ eOunuurbim 6b100pom. Bvibepume ooun npasunvivlii omeen.
CorocTaBbTe NMEPBOMY YPABHEHHIO ITOJXOASIININ CIIOCO0 peIeHusl.

1y 2xty" = (") =0

2y ¥" = 2sin xcos® x—sin” x

33 =T3"=0
a. TOCIeIOBATEIbHOE UHTErPUPOBAHNE 00EUX YacTell ypaBHEHUSI
b. moacraHoBKa y'=p(x)
C. TIOZICTAaHOBKA y'=p(y)
Ne 72. Badanue ¢ eOUHUMHBIM 8b100POM. Bblbepume 00uH NPasunbHblil Omeen.

YerBepTast U3 NEPeUrCIICHHbIX (DYHKIIMI MOKET OBITh pelieHueM
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a. JITHEWHOTrO HEOAHOPOJHOIO ypaBHEHUSI BTOPOro MopsiiKa

b. TMHERHOr0 OJHOPOTHOIO YpaBHEHHUsI BTOPOTO MOpsIAKa

C. JITHEWHOTO YpaBHEHHUSI IEPBOTO MOPsIAKA

d. TMHEWHOTO OHOPOJHOTO YPaBHEHUsI TPEThETrO MOpsiAKa

€. JITHEWHOTO HEOJJHOPOJHOIO ypaBHEHUsI TPEThEro MOpsiIKa

Ne 73. Badanue ¢ eOunuurvim 6b1i00pom. Boibepume 0ooun npasunvivlii omeen.

Kakumu 10o/mxHBI OBITH HICKOMBIE TTIEpeMeHHbIe B 33a4ax JITHEWHOTO MPOrpaMMHUPOBAHUS ?
a. CBOOOJIHBIMU OT OrpaHUYCHUN

b. MOJIOKUTETbHBIMU

C. HeOTPHIIATeIbHBIMU

d. moObIMu

Ne 74. 3aoanue ¢ eOunuutbim 6b100pom. Bvibepume ooun npasunvivlii omeen.

Kaxkoii MeToz perieHus MogXoauT i1l YPABHEHUH C pa3AesIsiolMMUCS IEPEMEHHbIMU 7
a. [loncranoBka y = uv

b. UnTerpupoBanue oOerx yacrteit

c¢. UnrerpupoBanue 2 pasza

Ne 75. Badarue ¢ eOuHUUHBIM 8b100pOM. Bbibepume 00uH npasunbHblil Omeen.

CKOJBKO MOXeT OBITh IEPEMEHHBIX B JIMHEHHBIX ONTUMHU3AIMOHHBIX MOJEJISX, PEIIaeMBbIX C
MOMOILBI0 TEOMETPUUECKUX MTOCTPOESHUI ?

a. CKOJIBKO YTOIHO

b. He GoJblIe ABYX

C. He MEHBIIIe JIByX

d. He OoJIbIIIe YKCIa OrpaHMYCHHI

€. PaBHO JIByM

Ne 76. 3adarue ¢ eOunuurbim 6b100poM. Bvibepume 00un npasuaviulii omeen.

[NepBas u3 nepevnciaeHHbIX (PYHKIMIA MOXET OBITh PellleHueM

B

a. JIMHEWHOTO ypaBHEHM s MEPBOro MOPs/IKa

b. TMHENHOTO OJHOPOJHOIO YPAaBHEHMSI BTOPOIO MOpsiAKa

C. JIMHEWHOTO HEOJHOPOJHOTO YPaBHEHHS BTOPOTO MOpPsIAKa
d. TMHEIHOTrO HEOTHOPOAHOTO YPaBHEHHSI TPETHETO MOpsIAKA

€. JITHEHOTO OIHOPO/IHOTO YPAaBHEHUS TPETHETO MOPsIKA
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Ne 77. Badanue ¢ eOuHUMHBIM 8b100pOM. Bbibepume 00uH npasunbHblii Omeen.
CorocraBbTe ypaBHEHHUE MEPBOTO MOPsIAKA U CIIOCOObI €r0 pelieHust
' ¥
ycosx=——o
]ﬂ 1 y
a. TMOJICTAHOBKA y=uv
b. moacraHoBka X=u+a, y=v+b
C. MHTErpupOBaHre 00enX YacTell ypaBHEHUS
d. moncraHoBKa u=y/x

Ne 78. Baoanue omxpoimoii hopmol. Beeoume omeem.

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

3.5. 3amaun nisa oneHku komnenernuu «IMK-1.3»
Ne 1. ¥paesuenus bepryanu.
Pemure nuddepenimanbioe ypaBHEHHE:

vi=xy+aty”

Ne 2. ¥YpasHenust ¢ pazo0easiiouumMucs NepemMeHHbIMU.
Pemre nuddepenimanbioe ypaBHEHHE:

. v+l
|-I.. =

X

Ne 3. O0HOpOOHOE YpasHeHue nepeozo NOPsiOKA.

Pemute nuddepenumanbHoe ypaBHEHHE:

Ne 4. Jluneiinvle ypasHenus nepeozo nopsoka.

Pemmre nuddepeHnmanbHoe ypaBHEHHE:

Ne 5. Jlsoticmeenrocmeo.

Pemmts 3amauy yepes pelieHue ABOWCTBEHHOM 3aJaud rpapuuecKMM METOAOM. YKakuTe
pelueHus MPsAMOM U JBOWCTBEHHOM 3a/1a4.
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Z{X)=x+x+3%5+4z —min,

Sm—bx, b —2x, =2,
{llxl—ldlxg +ax, —0x, =2,
=0, j=127354

Ne 6. Cumnaexc-memoo.
Pemutsb cnepyroiyio 3agauy JMHEHHOTO TPOrPaMMHUPOBAHMUS CUMILJIEKC-METOIOM:
max f = 8x; + 6x, + 4x,4

16x, + 18x, + 9x; = 520
Txg + 72, + 225 = 140
9x; + 2x, + x5 = 810

xj =0 [j = ﬁ)

3.6. 3agaun nuas onenkn komnenermun «IIK-1.2»

Ne 7. Jlunetinvle ypaeHeHust 6mopozo nopsioxa.

Pemuts ypaBHeHue

Yty =2y=0

Ne 8. Ypasnenus mpemuvezo nopsioka, 0onyckarouiue NOHUNMCeHUue NOpsioKd.
Pemmts ypaBHeHue: y'"'=x+sin2x
Ne 9. Jlunetinas cucmema ougpgbepenyuanvulx YpasHeHull.

Haiitu o01iiee perieHre cucteMbl ypaBHEHUI

ch
{—_=11.'+—1.1'=

! _a::".r
&
_{-,.",r

=—2x+11v.

Ne 10. Paznocmubie ypaeHeHus.
Pemmts ypaBuenue: y, s+2y, ,+4y,,=0.
Ne 11. Tparncnopmuas 3adaua.

CocTaBuUTh MaTEMAaTHUYECKYI0 MOJEIb TPAHCIOPTHOU 3aJa4M U PEIlUTh €€ MEeTOIOM
noTeHuaIoB. 3aBog umeeT 3 1exa A, B, C u 4 ckinaga Nel,2,3.4. Lex A npous3BoguT 30 ThIC.ITYK
uznenuit, nex B — 40 teic. mTyk uzgenuii, C — 20 Toic. mTyK uzaenuii. [IporyckHasi cmocoOHOCTh
ckyaga Nel - 20 teic. mTyk uzgenuid, Ne2 - 30 Toic. mTyK u3aenuit, Ne3 — 30 Toic.mTyK, Ned — 10
ThIC. LITYK. CTOMMOCTB NEPEBO3KM U3 LIeXa A COOTBETCTBEHHO B ckJaabl Nel,2,3,4 1 ThIC. IITYK
m3nemmit cocraiset 20, 30, 3, 4 p., uz nexa B 1 Toic. — cooTBeTcTBeHHO 3, 20, 5, 1 p., auz nexa C
— cootBercTBeHHO 4, 30, 2, 6 p.

CocTaBUTh TaKOM TUIaH NIEPEBO30K M3/AEIIHI, P KOTOPOM PACXO/ibl Ha TiepeBO3KY 90 ThIC. U3/IeHit
ObLIM Obl HAUMEHBIIMHU.
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3.7. 3apaun nast onenkn komneneromun «IIK-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 nHa3HaueHusix.

UYerblpe paOOTHUKA JOJKHBI BBIIOJHATH YeThipe BUIa padoT. Ha3HauuTh paOOTHUKOB
HapaOOTH METOJaMHU AMHAMHUYECKOrO MPOrpaMMHMPOBAHUS W BETBEH M TPAHUIl TAKUM
00pa3oM,4ToObl 3aTparhl TpyAa ObUTM MUHMMaJIbHBL. Marpuiia 3aTpar:

7736
4954
5545
6472
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