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1. KOMHeTeHIII/II/I U HHAHKATOPbLI HUX JOCTHXKCHHUSA, IIPOBEpAECMbIC JTaHHBIMHA
OL€CHOYHBIMH MaTepHaAIaMH

[{enpro OCBOEHUS TUCHIUTLINHBI SBISICTCS (OPMUPOBAHUE CIEAYIONUX KOMITETEHITHIA:

OIIK-1 CniocoGeH ucronb30BaTh B MPOPEeCCHOHATBHON IeATeIbHOCTH OCHOBHBIC 3aKOHBI
€CTECTBCHHOHAYYHBIX U OOIICUHKEHEPHBIX AUCIUILINH, MPUMEHITh METOIBI MAaTEMAaTHYECKOTO
MOJIEJTUPOBAHUS, TEOPETUUECKUX U HKCIIEPUMEHTATbHBIX HUCCIICI0BAaHUM.

PesynpTaramm 0CBOEHUS JUCHMILUIMHBI SBJISIOTCS CIEAYIONIUE UHIUKATOPHI JOCTHUKEHUS
KOMIIETEHIINN:

POOIIK 1.1 3naer d¢yHAaMEHTAJIbHBIC 3aKOHBI ~ €CTECTBCHHOHAYYHBIX |
OOILIENH>KEHEPHBIX JUCIUIUIMH U MAaTeMaTUYECKUE 3aKOHbI

POOIIK 1.2 YMeer mpuMEHSATh 3aKOHBI €CTECTBEHHOHAYYHBIX M OOIICHMH)KCHEPHBIX
JUCLHUIUIMH M MaTeMaTH4YeCKUE METOJbl JUISl PELICHUs 3a/1ady TEOPETUUYECKOrO U MPUKIIAJHOTO
Xapakrepa

2. OueHoYHbIE MATEPHAIBI TEKYIIETr0 KOHTPOJISI U KPUTEPUH OLIEHUBAHUS

OneMEHTBI TCKYIIECTO KOHTPOJIA:
— TECTHI B cpejie JEKTPOHHOro 00yuenus iDO;
— KOHTpOJIbHAs pabora.

Tect no pasaeny «Iuddepennnanbunie ypasHeHust. OcHoBHbIe nmoHsATHS. [loTHBIE
mudpdepennnanbn (POOIIK-2.1, POOIIK-2.2)
IIpumepsl BOIIPOCOB:

1) Haiitu peenne nuddepenmanbHoro ypasHeHus y' =sin(2x), y(1)=2 B touke x=0.5.
2) Haiitn pemenne muddepeHranbHOro ypaBHEHHS: Yy = Xx+sin(2x), y(1)=11 B TOYKe
x=2.
3) Haiitn pemenne nuddepeHnnanbHOr0 ypaBHEHHS: Y =exp(2+X), y(2)=5 B TOYKe
x=3.5.
Otsetsi: 1) 1.522; 2) 12.619; 3) 40.419
OTBeThl BBOAATCS BPYUHYIO C OKPYIVIEHHMEM J0 TpeX 3Hadalux Hugp mocjie 3amsTou.

Kaxxnas 3amaua onieHMBaeTcs OTAENbHO, MaKCUMAaNbHbBIN Oami 3a Tect — 3 Oamna. [IpoxoaHoit
6am1 — 2.

Tect no pasaeny «JIuneiinoe nuddepeHunanbHoe ypaBHeHHe neporo nopsiaka» (POOIIK-
2.1, POOIIK-2.2)
ITpumepr! BOIPOCOB:

1)  Pemmts muddepeHnnanbHOE ypaBHeHHE: Xy +Y =X M 3anucaTh OTBET B cCiydae
HavalpHOTO ycinoBust y(a)=Db ans 3nauenus aprymenra X =cC. Ilpunsate a=1, b=0,
c=2.

2)  Pemmts auddepeHnnansHoe ypaBHEHHE: Xy + Yy =INX M 3anucaTh OTBET B Clydae
HayalbHOTO ycioBus y(a)=b i 3HadueHus aprymentra X =cC. [Ipunare a=1, b=0,
c=2.

3)  Pemmts muddepeHnnansHoe ypaBHeHHE XY + Y =InX+3 M 3amucaTh OTBET B Cllydae
HavyalpHOTO ycinoBust y(a)=Db ans 3nauenus aprymenra X =cC. [lpunsate a=1, b=0,
c=2.

[Tosicuenue: cremyer criepBa HailTH oOIuee peuieHue AU HepeHIHaTbHOTO YPaBHEHUS;
3aTeM HalTH KOHCTAaHTy MHTETPUPOBaHUS U3 ycioBusa Y(a) =b; gaiee, MOACTaBUTh X = C, OTBET

3aMrcaTb ¢ TOYHOCTBIO 10 BTOPOT'O 3HAKA IMOCIIC 3aIISTOM.



Otsersr: 1) 1.88; 2) 0.19; 3) 1.69.
Kaxnast 3amaya oleHMBaeTCs OTACIbHO, MaKCHMalbHbBIH 0amn 3a Tect — 3 Oamia.

[TpoxoaHoii 6am — 2.

Tect no pasneny «/Iuddepennuanbapie ypaBHeHusi Bbicinx nopsiakos» (POOIIK-2.1,

POOIIK-2.2)

IIpumepsl BOIIPOCOB:

1)

2)

3)

Penmth auddepeHnnanbHoe  ypaBHEHHE C  3aJ@HHBIMA [PAHWUYHBIMHM  YCIOBHAMHU
y'+2y'+y=cosx—sinx,y(0)=1y(1)=3. 3anucars 3HauYCHHE MOTYYCHHOU ()yHKIMH
y(x) B Touke X =0.5. OTBeT 3anucaTh ¢ TOYHOCTHIO 10 NIEPBOr0 3HAKA MOCIE 3alsATOM.
Pemmnths auddepeHuan-Hoe  ypaBHEHHE € 3aJaHHBIMU  TPAHUYHBIMHM  yCJIOBUSIMU
y'—4y=e"(x—2),y(0)=1y(1)=4. 3anucars 3HaueHHe mony4eHHOH QyHKIMH Y (X)
B Touke X =0.5. OTBeT 3amucarh ¢ TOYHOCTHIO /10 TIEPBOTO 3HAKA MOCIIE 3aISITOM.
Pewnts  mudepeHimanbioe  ypaBHEHHE C  3a1aHHBIMA TPAHUYHBIMH  YCIIOBHAMHU.
y"+2y' -3y =exp(x),y(0)=1,y(1)=5. 3amucarh 3HAYeHHE MNOIYYCHHOH (yHKIMH
y(X) B Touke X =0.5. OTBeT 3amKCATh C TOYHOCTBIO O NMEPBOTO 3HAKA MOCIIE 3AIIATOM.

Otsetsnl: 1) 2.6; 2) 1.8; 3) 2.6.
Kaxnmass 3amaya OIleHMBAeTCsl OTHIENBHO, MaKCHMalbHBIA Oamn 3a TecT — 3 Oaia.

ITpoxoxHoii 6amr — 2.

Tect no pazaeny «/IuddepeHuuanbubie ypaBHeHus Boiciux mopsiakon» (POOITK-2.1,

POOIIK-2.2)

[Tpumepsl BOIIPOCOB:

1)

2)

Haiitn pemenue cucremer 1Y X' =-5x+4y, y'=—X—y ¢ HavalabHBIMU YCIOBHAMH
x(0)=1, y(0)=0, zamucare permenue B Touke t=1, B KauecTBe OTBETA yKa3aTh

3HaueHrne cyMmbl X(1) + y(1) . ToUHOCTH 3amuCH — 10 BTOPOIO 3HAKA MOCIIE 3aISITOM.
AJNTOPUTM pEILIEeHHUS:
1. Pemmts cuctemy Y. Haittu 3aBucumoctn X =X(t,C,,C,), y=y(t,C,,C,).

2. TloacTtaBuTh HayalbHBIE YCIOBHUA, IMOJYYHUTh CHCTEMY M3 JIBYX alreOpanvecKux
YPaBHEHHH U ONPEAEIUTh 3Ha4eHus koncrant C,,C, .

3. IloacTaBuTh B BBIp@XKEHUS I X M Yy TOYKy t =1 ¥ HalTH CyMMY MOJTYYUBIIUXCS X
1 y.OTy CyMMy yKa3aTb B KaueCTBE OTBETA.
Haiitu pemenne cuctemst JIY 1 BbIOpaTh OTBET U3 NPEIOKEHHBIX BAPUAHTOB.

X'=-bx—-2y-2z,
y'=10x+4y+2z,
'=2x+y+3z.

a) x=-Cpe' -Ce™,
y=4Ce' +C,e” +2Ce™,
z=-Cpe'-C,e”.

6) x=-Ce' —C,e*,
y=4Ce' +C,e* +2Ce™,
z=-Cpe' -C.e”.

B) x=-Ce'-C,e',

y=4Ce'+Cue' +2Ce™,



3)

z=-Cpe' —C,e'.
Haiitu pemmenne cuctemsl JIY 1 BEIOpaTh OTBET U3 MPEIOKCHHBIX BAPUAHTOB.
X'=-5x-6y,
y'=8x+9y.

a) x=Ce' +C,e”
4

y= —§C1et -C,e*.

6) x=C,e* +C,e'
4

y= —gcle3t ~-C,e'.

B) X =2Ce' +C,e”
4
y= —gclet -C,e™.

Otsertsnr: 1) -0.1; 2) a; 3) 6.
Kaxnmass 3amaya OIGHMBAeTCs OTHIENBHO, MaKCHUMAJBHBIA Oamun 3a Tect — 9 Oaia.

ITpoxoaHoii 6amt — 6.

KoutponsHas padora Nel (POOIIK-2.1, POOIIK-2.2)
[Ipumepsl 3anau:
1) Pemute mudepeHnmranbHoe ypaBHEHHE B TIOJHBIX TuddepeHnraiax:

xydx+(x+1)dy =0

2) Pemuts auddepeHnnansHoe ypaBHEHHE IEPBOTo MOPSIKa:

Xy +xy =-1

3) Pemute muddepeHnmanbsHOE ypaBHEHHUE BBICIIETO TIOPSIKA

vy +50y"+625y =0

OTBETHI:

1) ye* =C(x+1),2) yx=C -Inx, 3) y(x)=C, cos5x+C,sin5x + x(C, cos5x + C, sin5x)

KontponsHas padora Ne2 (POOITK-2.1, POOIIK-2.2)
[Ipumeps! 3anau:
1) Pemuts HeogHopomHoe aud(depeHIaIbHOEe ypaBHEHHE BTOPOrO  MOPSIKa

xy" —(2x+1)y'+ 2y =16x"e**.
. (X'=-2X+Y,
2) Pemutb 0qHOPOIHYIO cHCTEMY Au(depeHIMaTbHBIX YPaBHEHUI: y = —dx+2y
3) Pemmts HEOJHOPOIHYIO CHUCTEMY nudepeHIaTbHBIX YpaBHEHUI:
X'==3X+Y,
1
y'=-4x+y+—.
te
OtBeThI:

1) y(x)=Ce* +C,(2x+1)—e",

2 (3)-e el (o)
3 {x:(C1+C2t)et +te”' (Inft|-1),
y=C,(2t+1)e" +2C,e™ +e ' (2tIn|t|+ Inft| - 2t).
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Pe3ynbpTaThl KOHTPOJBHBIX PabOT OLIEHWBAIOTCA MO IIKAJIE: «OTIUYHO». «XOPOIIOY,
«YIIOBJIETBOPUTEIIBHO»,  «HEYIOBJIETBOpUTENbHO». Kaxkmas 3agadya  OLIGHMBAeTCs IO
naTuOauIbHOU 1IKale. MiTorosas orieHKa onpenensercs KpUTepUusMu:

Kpurepuu onenku

OTan4yHO CtaBuTCS IPH YCIOBUU Habopa 6osee 12 6ayisioB U3 BO3MOXKHBIX 15.
Xopoiio CraButcs IpH ycioBur Habopa He MeHee 12 0ayuioB 3 BO3MOXKHBIX 15.
Y noBnerBoputenabHo  |(CTaBUTCS NMPHU yCIOBUM Habopa 9 - 12 6auioB U3 BO3MOXKHBIX 15.
HeynosnerBoputenbHo |(CTaBUTCS Mpu Habope MeHee 9 6aioB U3 BOBMOXKHBIX 15.

3. OueHoYHbIe MAaTEePHAJIbI HTOTOBOT0 KOHTPOJIs (IPOMEKYTOYHOM ATTEeCTAIUN) U
KPUTEPHUHU OLleHUBAHUS

DOK3aMeH MpPOBOAMTCA B YCTHOHM (hopMme mo Owieram. buser comepXuT TeopeTHyecKHi
BONIPOC W OJHY THUIIOBYIO 3amady Juisi mpoBepku wuHaukaropoB POOIIK-2.1, POOIIK-2.2.
[TpooKUTENBLHOCTD SK3aMeHa 45 MUHYT.

[IpuMepHBIii IepeYeHb TEOPETUYECKUX BOIIPOCOB

1) OcHOBHBIE NMOHATUSA TeOpUM IU(QEepeHIHATbHbIX ypaBHEHHH. YacTHoe pelleHue,
oO1iee pemienne, 0ocodoe peieHue, 00Ini UHTErpall.

2) YpaBHeHue B NOIHBIX AU depennnanax. MeTtoasl pemeHus.

3) Unterpupyroumii MHOXKUTENb. VICIOIb30BaHNE UHTETPUPYIOLIETO MHOXKMUTENS IS
peweHus qudQepeHrnaIbHbIX ypaBHEHUI IEpBOro MOpsiiKa.

4) Mertoasl pelieHUs JIMHEWHBIX YpaBHEHMH niepBoro mnopsaka. Meron Jlarpanka
BapHaly IPOU3BOJIbHBIX IOCTOSHHBIX.

5) Metozp! pelieHus JIMHEHHBIX ypaBHEHUH NEepBOro nopsaka. Meron Diinepa.

6) Metoas

pellleHrsT JUHEHHBIX YpaBHEHUIl TEpBOro MopsAaKa. YpaBHEHHUS

Hepa3pelIeHHbIE OTHOCUTEIBHO IIPOU3BOIHOM.
7) Metobl pelieHns TMHEHHBIX ypaBHEHUI epBOro nopsaka. Y pasHenue bepHymnu.
8) Meroab! perieHys TMHEMHBIX YpaBHEHUIN MEpBOro nopsaka. YpasHeHue Jlarpanka u

Knepo.

9) Meronpb! penieHus: TMHEHHBIX YpaBHEHUH BBICIIErO MOpsAAKa. JInHelHble OJHOPOIHBIE
JY BbICIIMX MOPSAKOB C HMOCTOSHHBIMU KodpduuueHtamu. IloHsATHE XapaKTepUCTHUECKOTO

YpaBHEHUS.

10) Meroast

peuieHusl JMHEHHBIX HEOJHOPOAHBIX /JIY BBICHIMX NOPSIKOB C

MNOCTOAHHBIMHA KOB(I)(i)I/II_II/ICHTaMI/I. Meton HCOMIPCACIICHHBIX KOB(b(I)I/ILII/IeHTOB.

11) Meroast

peuieHus JIMHEHWHBIX HEOJHOPOAHBIX /J[Y BBICHIMX THOpSAIKOB C

HNOCTOSIHHBIMU K03 unmenramMu. MeTo]] Bapualuu nNpou3BOJIbHOM MMOCTOSHHOM.
12) Meronp! pemieHns TMHEWHBIX OJHOPOAHBIX J[Y BBICIINX MOPSIIKOB C MEPEMEHHBIMU

KodpUITMEHTaAMH.

13) Cuctemsl nunelHbIX Y ¢ mocTossHHBIMU KoddduiueHTaMu. MeToJ UCKIIOUeHUS
JUIs petieHus cucteM aupdepeHInaIbHbIX YPaBHEHUH.

14) Metoasl

pElIEHHUs] CUCTEM JIMHEWMHBIX OAHOPOJHBIX JIY ¢ MOCTOAHHBIMU

koddumentamu. Meton Ditnepa.

15) Meroasl pemieHus CHCTEM JIMHEWHBIX HEOAHOPOAHBIX JIY ¢ MOCTOSTHHBIMH
ko unrenTamMmu. Merto HeonpeaeIeHHbIX K03 UneHTos.

16) Mertoasl pelieHUs CHCTEM JIMHEWHBIX HEOAHOPOAHBIX JIY ¢ MOCTOSTHHBIMH
ko3 unrenTamMmu. MeTo]1 Bapuaiuy NpoOU3BOJIbHBIX TOCTOSHHBIX.

17) UaterpupoBanue nuddepeHIraabHbIX YPaBHEHUH C TOMOIIBIO CTENIEHHBIX PSAOB.

18) INocTpoeHue naTErpUpyeMbix koMOuHanuii (Mmerox HamamOepa).

19) 3agauun (U3 TEXHUKU U TPUPOJIBI), CBOAUMBIE K MU DepeHIINaTbHBIM YPABHEHUSIM.

20) KpaeBble 3a1a4uM ¥ 3371a4¥l ¢ HAYAIbHBIMU yCJIOBUSMHU.




[Tpumepsl 3aaau:

1. Juddepenunanbubie ypaBHEHHS IEPBOTO U BBICIIETO MOPSIKA
1. tgydx—ctgxdy=0;
2. y'=e"";

’ 4 ’ 3 .
3. y=(y) -(y) -2
4. y"+y=chx;
5. y'+ y:l—_i.

sin x

2. Cucremsl nudhepeHInaIbHBIX YPaBHEHUH
1. x=y, y=-x, x(0)=0, y(0) =1.
2. X'=y, Yy =12, 7'=x
3. X'+3x—y=0, y-8x+y=0, x(0)=1, y(0)=4.
4. xX'+y=cost, y+x=sint.

Pesynbrarel  SK3aMeHa ~ ONPEAENSAIOTCS  OIEHKAMH  «OTIUYHO»,  «XOPOIIOY,
«YIIOBIIETBOPUTEIHHO», «HEYOBIECTBOPUTEIHHO.

OLIEHKH «OTJIMYHO» 3aCly’)KMBaeT OOy4YaroNIUICs, TOKa3bIBAIOIINI BCECTOPOHHEE,
CUCTEeMaTUYeCKOe M TIyOOKOoe 3HaHHE Y4yeOHOro Mmarepuana, yMEHUE CBOOOJHO BBINOIHSTH
MPaKTUYECKHE 3aaHusl.

OneHKH «XOpOoIIOoY» 3acily’)KMBaeT OOYYaIOUIUIiCs, MOKA3bIBAIOUINI IOJHOE 3HAHUE
y4eOHOro Marepuasna, JOMYCTUBIIMM HE3HAYUTENIbHBIE MOTPEHTHOCTH TMPU BBIMOJHSIIOMIAN
MPAKTUYECKHE 3a/1aHusl.

OneHKN «YIOBIICTBOPUTEIIBHO» 3aCIIy)KHBACT OOYYArOIIMIACS, TTOKA3aBIIUN 3HAHUS
OCHOBHOTO y4eOHOro Marepuajia B o0ObeMe, HEOOXOAMMOM IJs JaibHeWmed y4eObl u
npeacTosiei padoTel o npodeccru; TOMyCTUBIITNM MOTPEITHOCTA B OTBETE HA SK3aMEHE U NP
BBITIOJTHEHUH SK3aMEHAIIMOHHBIX 3aJJaHHi, HO 00JIaJarolIuM HeOOXOIUMBIMH 3HAHHUSIMH IS UX
YCTpaHEHHS 1101 PYKOBOJICTBOM IIPEINOaBaTes.

OneHka «HEYJOBIETBOPUTEIBHO» BBICTABISIETCS OOYyYaromieMmycsi, OOHAPYXHUBIIEMY
npoOensl B 3HAHMSIX OCHOBHOTO YYe€OHOTO Marepuana, IOMyCTHBIIEMY MNPUHIIMITHAIbHBIC
OIIMOKY B BBITIOJTHEHUH MPAKTUYECKHUX 3aJaHH.

OrneHuBaHUE TTPOU3BOIUTCS C YUETOM JAHHBIX O MOCEHIAEMOCTH 3aHSATHH, PE3yJIbTaTOB
BBITIOJTHEHHS] KOHTPOJBHBIX padoT, paboThI B 3JIEKTPOHHOI-00pa3oBaTenbHON Cpee.

B ciyuae, ecnu CTyIEHT BBIMOJHUI KOHTPOJBHBIE PabOThI HA «YyJIOBIETBOPHUTEIHHOY,
nocenaemMocts He mnpeBbicuna 60 % ayauTOpHBIX 3aHATUN (MPAKTUKH W JIEKIMH), padoTa B
00s3aTeNbHBIX AIEMEHTaX JIEKTPOHHO-00pa30BaTENbHOM CpeJlbl OTCYTCTBOBAIA, IIPENOAaBaTellb
MUMEET MPaBO CHU3UTH OIEHKY 3a 9K3aMeH Ha OJMH OaJl.

CTyneHTsl, BHITTOJTHUBIITNE BCE KOHTPOJIBHBIE HA «OTJIMYHO», ToceTuBIne He MeHee 90 %
ayJIMTOPHBIX 3aHATUN U BBIMOJHUBIIKE HA TPOXOAHYIO OIIEHKY BCE AJIEMEHTBI TECTUPOBAHUS B
ANIEKTPOHHOW 00pa30oBaTEIBLHON Cpele MMEIOT BO3MOXXHOCTH TOJYYHTHh IUTIOC OJWH Oamn K
OIIEHKE, TIOJyYeHHOU B XOJI€ OTBETA HA HK3aMEHE, NPU YCIOBUHU, UTO MPAKTHUUECKOE 3aJlaHre Ha
AK3aMEHe PeIIeHo 0e3 OMmMOOoK.

4. OnieHouHbBIE MaTepuajbl JJII TPOBEPKH OCTATOYHBIX 3HAHHWKN (CHOPMHPOBAHHOCTH
KOMTICTSHIIHIA)

Teoperuueckue Borpocs! (POOIIK-2.1):
1) Yrto Takoe XapaKTEPHCTHYECKOC ypaBHCHHME M KaK KOPHH XapaKTEPHCTHYECKOTO
ypaBHEHHS OTIPEICIISIFOT BUJ peleHus TupepeHINaTIbHOTO YPaBHCHHUS.
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2) Ilepeuncnaure METObI PEIICHHS JIMHEHHBIX TU(QPEepeHINATBHBIX YPaBHEHHI TIEPBOTO
nopsiKa.

3) OnummMTe anropuTM pEUICHUS HEOIHOPOAHOro auddepeHaIbHOr0 ypaBHEHUS
BBICLIETO MOPSAKA.

4) VYKaxuTe AaHAINTHYCCKHE METOJAbl  pEIICHHs CHCTeM JIudQpepeHIrnaTbHBIX
YpPaBHEHUM.

3amgaun (POOIIK-2.2):
1) xy'+y=xInx

2) y-y=x
X'=-2x—-4y
3 1
) y'=2x+2y.

4) y"-5y'+4y=0.
5) y"+3y'+2y=4cosx

OTBETHI:

X x C
1 ==Inx—-=+—
) y 2 4 X

2) y=-x-1+Ce*
3) x:(—Cl+Cz)sin2_t+(—Cl+C2)0052t,
y =C, cos2t +C,sin 2t.
4) y=Cpe* +Cue".
cosx 3sinx

5) y=Ce *+C,e ™ ————+
) y=C, 2 5 5

Nudopmanus o paspadoTunkax

MouceeBa Kcenuss MuxaitioBHa, 1.¢.-M.H., JOLEHT, Tmpodeccop Kadeapsl
mareMaTnueckon puzuku OTO TI'Y.



