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1. Onucanue GpoHAa OLEHOYHBIX CPEACTB (OLEHOYHBIX MATEPHAJIOB)

@DOHJ OLICHOYHBIX CPEICTB (OLICHOYHbIE MaTepHallbl) BKIKOYAET B €€0sl KOHTPOJbHBIE
3ajjaHud U (WIK) BONPOCHI, KOTOpbIE MOTYT OBITh HPEUIOKEHBI OOydYaroUIeMyCs B pPaMKax
TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U IIPOMEXYTOUYHOM aTTeCTaluy M0 AUCLHUIUIMHE (MOIYIIIO).
VKa3zaHHbIE KOHTPOJbHbIE 3aJaHUs M (WIKM) BOIPOCHl IO3BOJIAIOT OLIEHUTh JOCTHXKEHHE
o0yJaromuMcsl  TUIAHUPYEMBIX  pPE3yJlbTaTOB  OOy4YeHHMS 10 JUCHMIUIMHE  (MOAYIIO),
YCTAQHOBJICHHBIX B COOTBETCTBYIOIIEH pabodell mporpaMme JUCHMIUIMHBI (MOAYNS), a TaKxke
c(OPMHPOBAHHOCTh ~ KOMIIETEHIIMH,  YCTAaHOBJIEHHBIX B  COOTBETCTBYIOLICH  OOmIeH
XapaKTepUCTHKE OCHOBHON IpoQeccnoHaIbHON 00pa3oBaTenbHOM MPOrpaMMBl.

[lonHble HaMMEHOBAHMS KOMIIETEHIIMHA TMPEACTABICHBI B OOIIEH XapaKTepUCTUKE
OCHOBHOM NpodeccHoHaNIbHOM 00pa30BaTeIbHON IPOrpaMMBI.

2. OueHOYHBIE CPEACTBA 1JI POBEIeHUs TEKYIEr0o KOHTPOJIA yCIeBaeMOCTH
00y4arIMXcs M0 JUCUMILTIMHE

3 cemecTp

IlepeyeHb KOHTPOJIBLHBIX 3aJaHHl M BONPOCOB [UIA OLEHKH CHOPMHPOBAHHOCTH
komneTreHuun OIIK-1(koHTpo/MpyeMblii MHAMKATOP AocTHKeHMs kKommnereHuun OIIK-
1.1)
1. TTopsinok muddepeHaaTb-HOr0 YpaBHEHUS ONPEIeIsSeTC:

d) KOJMYECTBOM IEPEMEHHBIX B YPABHCHUH,

b) crapuieii crenenbio HCKOMO# QyHKINY ,

C) crapieii CTEeNeHb0 HE3aBUCHUMOM MTEPEMEHHOM,

d) HauMBBICHIIMM MOPSIKOM MPOU3BOTHOIN UCKOMOW (DYHKIIHH,
2. Cpenu npuBeIeHHBIX HIDKE AU depeHInanbHbIX ypaBHEHUH, ypaBHEHUSIMU NEPBOT0
MOPsI/IKA SIBIISIFOTCS

a) (\/xy —X)dy+ydx=0,b) xy'~y=Iy"  c) y(xy"+y)=xy"’1-X), d) y=2xy —4y".

3. Cpenu mpuBeIeHHBIX HUKE T PepeHIINaTbHBIX YPAaBHEHUH, YpaBHEHUSIMU MEPBOT0
NOPsIIKA SABIISIOTCS

A)(X*+y*)y'=2xy"  b)y'+2y=y’e" ¢)2y'(y'+2)=xy'* d)y=(y'-De’.

4. Cpenu mnpuBeIEHHBIX HWke IupdepeHaNbHbIX YypaBHEHHH, ypaBHEHUSIMH BTOPOIo0
NOPsIIKA SABIISIOTCS

Q) Y=xy' -y .b) yy=y2+15y2/x, c) Y2 -2xy'=x>—4y, d) y>=@y-2y)y"

5. Cpenn mnpuBeneHHBbIX HIKe AupdepeHInanbHbIX YpaBHEHUH, ypaBHEHMSIMU TpeTbero
MOpsJIKa SBISIOTCS

a)(2x + y +1)dx — (4x+ 2y —3)dy =0,b) 2y'sin x+ycosx = y’sin*x
C)yy'(yy' —2x)=x*-2y® d) y"cosy+y'?siny—y' =0.

6. Wzoxmuua nuddepennmansroro ypasaenus Y = f(X,y) sro:
a) KpHBas, KOTOPYIO HE IIEPECEKAIOT HHTETPAIbHBIE KPUBBIE YDABHEHNS;
b) kpuBas, KOTOPOIi KacaloTCsi BCE MHTErPajIbHbIE KPUBHIE YPABHEHUS;
C) KpHBas, BIOJIb KOTOPOM OTPE3KH IMOJIS HAIPABJIECHUM COCTABIIAIOT OJUH U TOT K€ yroll
€ 0CBhIO abcITnce;



d) kpwuBas, KOTOPYIO BCE HHTETPAIbHBIC KPUBBIC YPABHEHHUS IIEPECEKAIOT O] OTHUM U
TEM XK€ YITIOM,

7. TlpsiMble HA TIIOCKOCTH SBJISIOTCS M30KIMHAMH CIIEIYIOMUX audQepeHuanbHbIX
ypaBHEHUH

2
1. y’=y__1’
X

2. Xy'=2y+8x+5,
3. y'=b5y+3x-11,

-1
4. y'= Y24
X
Bapuante! orBetoB  a) 1,3u4; b)2u 3 ;c) 2,3 u4;d) Bcex
y2

8. st muddepenimansHoro ypaBaenust Y = --——1 ycioBus TeopemMbl Kollu He BBIOIHEHBI
X

B 00JIaCTH, COJEPIXKAIICH TOUKY
a) (1,0) ,b) (0.0), ¢) (-1.1), d) (2,2)
9. lnst uddepenumansuoro ypasenus Xy = 2y +8X+5,  ycnosust reopems: Ko He
BBIIIOJIHEHBI B 00J1aCTH, COJEPIKAIICH TOUKY
a) (1,0) ,b) (7.0), ¢) (-1.1), d) (0,1)
10. Teopema Ilukapa-JIunzeneda rapaHTUpyeT CyLICCTBOBaHHME peLICHHs 3axaun Komu
y' =x+Y? y(0)=0 na orpeske

a) [0.95,1.05]

b) [0.875,1.125]

¢) [-0.5,0.5]

d) [-0.3,0.3]

IlepeyeHb KOHTPOJIBHBIX 3aJaHUH 1JM OueHKU chopmupoBanHocTu komnereHuun OIIK-
1(koHTpOJIMPYeMblii HHIHKATOP HocTHKeHHsI komneTeHnun OITK-1.2)
Pemmnth ypaBHeHUA

1. y"—-6y"+6=0.
2. y'—4y'+8y =2(sin 2X + X).

3. VYkazats BHJ 4aCTHOI'O pCIICHUA

y"—9y = x’¢* + e ¥ cos 3x
! (2

IS A
X X y

4 cemecTp
IlepeyeHb KOHTPOJIBHBIX 3aJaHMIl W BOINPOCOB /UIA OLEHKH C(POPMHPOBAHHOCTH

komnereHuun OIIK-1(koHTposMpyeMblii MHIMKATOpP AocTH:KeHHss kommnereHuun OIIK-
1.2)

dx
dt =a; X+a,y
5. B OKpeCTHOCTH TOYKH MOKOsI THIA "1IeHTp" (Pa3oBble TPAEKTOPUH CHCTEMBEI HAMEIOT BUJ

xy—a X+a
dt_ 21 22Y



a) b) c)

X
_t =a; X+a,y

6.B OKPECTHOCTU TOYKH IMOKOs TUIIA "cez(no" (1)3.3OBLI€ TPACKTOPHUU CUCTEMBI d HUMCHOT BU]]
X_dt =ayX+a,y

;\»
N

a) b) c)

7. B OKpecTHOCTH TOUKHM IOKOS THMA "ycTOW4IHBEIi hokyc" ¢a3oBbIe TPaeKTOPHUH CHCTEMBI

dx

_'[ =a; X+a,y

AMEIOT BUI

X dy _ a,X+a,,Y
dt 21 22

a) B) c)

IlepeyeHb KOHTPOJIBLHBIX 3aJaHUl M BONPOCOB /I OLEHKH C(POPMHPOBAHHOCTH

komnereHun OIIK-1(koHTpoaupyeMblii MHAMKATOP AocTH:xKeHUs1 kommereHnuu OIIK-
1.3)

C novompo TeopeM 00 YCTOHYMBOCTH MJIM HEYCTOHYMBOCTH 10 IEPBOMY
HpHﬁJIH)KeHI/[lO uccjiIeaoBaTb Ha yCTOﬁ‘IHBOCTL HYJI€BOEC PECHICHUE CUCTEMbBI



x=-3x+siny+:z x=tg(z—y)—2x

L.{y=e—1+2y+3: 2.4y =~9+12x -3¢”
Z=x+2y-5tg:z z=-3y

X {x10x+4e-“4cosy2 x =2.5xe" =3y +sinx’

: 4.
) x 4 )
y:22 —2—y+x }}:2,7{—#}»‘@_0')‘1 —y4COS.‘x

s J¥=025(T -D-9y+xt [y =In@y+e™)
' ' 3;22};—14_3_.!1_6',{

Hcnons3ys teopeMy Ilyankape-benukcona, 10ka3aTh CylECTBOBAHUE LIUKIIA Y
YpaBHEHUS

7. %+[2+e % (x—3)]x+5x=0.

y=02x—siny+y"

3. OneHOYHBIE CPEACTBA IJIS POBeIeHUS] POMEKYTOYHOM ATTeCTAlNH
00y4arIMXCcs M0 JUCUMILIIMHE

3 cemecTp
IlepeyeHb KOHTPOJILHBIX 3aJaHUIl W BONPOCOB [JIA OLEHKH C(OPMHPOBAHHOCTH
komneTreHuun OIIK-1(koHTposmMpyeMblii MHAMKATOP AocTU:KeHuss komnereHuun OIIK-
1.1)

1. Haiitu pemenue ypaBHeHUS y’ = 2x(y + 72') , OTPAHMYEHHOE IIPU X —> 0O,

2. Haiiute MHTErpUPYIONINIT MHOKHUTENb, IPUBOAIIHE ypapHerne (X° + y)dy —2xy’dx =0 k
YPaBHEHHUIO B MOJNHBIX AU(depeHInanax.

3. PaccmarpuBast ypaBHEHUE y’ =x% + y2 B 00J1aCTH | X |S 1,| Yy |S 1, ykaxwuTte oTpe3ok, Ha

KOTOPOM cyliecTByeT penrenne ¢ HauansaeMu yenousamu Y(0) =0,

11 A
4, A= . Hatitu e".
11

5.Pemnts 3anauy Ko xy’ = y(l— Inx+1In y), y(l) =1.

!/
6../lano muddepennmanpHoe ypaBHeHHE Y = . YKaXuTe BCE MOJICTAHOBKH, C

2X+Y

TIOMOIIBIO KOTOPBIX OHO MOXET OBITh IIPOUHTETPUPOBAHO:
Dy =u()v(x), 2)x = u(y)v(y), 3)y = xu(x), 4)x = yu(y) .
7. Haiiti oco6oe pemenne quddepenmansHoro ypapHenns Y = X + 2y’ — (y')?, 3Has ero

1
obmiee pemenne Y =C — 2 (C —x)°.



ITepeyeHb KOHTPOJILHBIX 3aIaHUH 1JIs1 OlleHKH copmupoBanHocTH kKommnereHuun OIIK-
1(xoHTpOMPYEeMblii HHIMKATOP JocTH:KeHHus1 KomneTeHuun OITK-1.2)

1. CkombKo permeHuil nMeer Kpaeas 3amaua y" +7°y=0,y(0) =1 y(1) =27

1 1 A
2. A= . Haiitu e
11

3. VkasaTh B HacTHOTO pemienus ypasrenns Y — 6y +13y = e¥(x® + X c0s 2x)
(camo penieHre HE HAXOAUTh).

4. Haiitu obiee pewenue ypasuennst Y — 2 ye* = 2\/V e

5. Haiitu o01iee penieHre ypaBHEHUS
(3x? —2x—y)dx+(2y —x+3y*)dy =0

6. I'padux yacTHOrO penieHus ypaBHEHUS y” + 2y’ + 2 =0 sBusercs psIMOM JTMHUEH.
Haitnure y'(3).

X=X—-2y+22

7. Haiitu oO1iee pemieHne CUCTEMbl Y = X+ 4y — 27
Z=Xx+5y-3z
4 cemecTp

IlepeyeHb KOHTPOJILHBIX 32JaHUIl W BONPOCOB [JIA OLEHKH C(OPMHPOBAHHOCTH
komneTreHuun OIIK-1(koHTposuMpyeMblii HHAMKATOP AocTU:KeHuss komnereHuun OIIK-
1.3)

1. Haiitu oco6sle Touku cuctemsl. OnpeaenuTs ux Tuil. [locTpouTs cxeMaTH4ecKu
MHTErpajbHble KPUBBIE B OKPECTHOCTU KaXJI0M 0000 Touku

X=x—y>+12

y=x+y* =20

2. Haiins mepBbIii HHTErpall, H300pa3uTh (ha3oBbIi

MOPTPET YpaBHEHMS Ha TIOCKOCTH (X, X) .

X=9-x

3. C momompio TeopeMbl 00 YCTOHYMBOCTH IO IEPBOMY MNPUOIIKEHHIO HCCIEAOBaTh Ha
YCTOWYHUBOCTH HYJICBOE PEIICHUE CUCTEMBI

X=X+ 2y —sin(y?)

X
y=x(e? -1)—x-3y
4. I/ICHOHBSySI TCOpCMY HyaHKapC-ECHIII/IKCOHa, A0Ka3aThb CyHICCTBOBAHNEC UKJIA Y CUCTCMBI.

. _y2_\2
x=2x—J _xg ¥
3
. —x2_y?
y=9x—-y+ye
6. [Tonb3ysce onpeaeieHueM yCTOMYMBOCTH 110 JISTyHOBY, BBISICHUTD, YCTOWYHBO JIM PELICHNE
JaHHOT'O YpaBHCHUSA C JaHHBIMU HAYaJIbHBIMU YCIIOBUAMMU:

X =-2t°x,x(1) =1
7. Ipu KakuX 3HAYCHUSX [ U @ YCTOWYHMBO HYJICBOE PELICHHE YPABHECHHS
X" +3K +aX+ 2%+ px=0



4. OueHo4YHbIE CPpeCTBA (OLEHOYHbIe MATEPHAJIbI) ISl IPOBEIEHMSI
NMPOMEKYTOYHOM aTTecTauuu 00y4arIuXcs (3alUThl KypPcoBoOil padoTsl) 1Mo
AUCUMILIHHE

4 cemecTp

KypcoBasi padora BBINOJHSAETCS B Te4YeHHE YEeTBEPTOro0 ceMecTpa W MpeacTaBJseT
€000Ji BbINOJTHEHUE MHAUBUAYAJIbHbIX 32IaHNH, 00beJUHEHHBIX 001e TeMAaTHKOM:
HcciienoBanue noJioskeHnii pAaBHOBECHS HEJIMHEIHOI cMCTEeMbI BTOPOI0 MOPSIAKA
IIpousBoanas B cuiy cucrembl. [lepBbie HHTErpaJbl.

YpaBHeHHus ¢ YACTHBIMYU POM3BOAHBIMH IIEPBOr0 MOPSIAKA.
HccnenoBanue ycToiiunBOCTH BTOPBIM MeTO10M JIsimyHoBa.
HcciienoBanue Ha yCTOMYMBOCTD 10 IEPBOMY NPUOITHKEHHUIO.
Teopus Ilyankape-benaukcona.

7. Metoa Ilyankape B TeOpuu HeJITUHEHHBIX KOJIeOAHUM.

ouhkwdE

ITepeyeHb KOHTPOJIBHBIX 3aIaHUM /1 OLICHKH C()OPMHUPOBAHHOCTH KOMIICTCHIIMH
komnerennuu OIIK-1(koHTpoIMpyeMble HHANKATOPHI HocTHKeHHs1 kKomneTennuii OIK-
1.1, ONK-1.2, OIIK-1.3)

HajiTu oco0ble TOYKH CIeAYHIINX CHCTEM, ONIpeIeJIUTh UX THII.
IHocTpouTs cxeMaTnyecKu (pa3oBble TPACKTOPUM B OKPECTHOCTH KaKA0U
0Cc000# TOYKH.

1) x=l-y+x(y-1) x=y—x—1 3)
e 2) o , x=-2x(yv+1])
y=m-4 y=lnx'~) L
y=x +y -8
x=4x" -y’ x=2xy c=x"—y +12
Y ) =2x(y—2)-8 )9 x}ﬁ 2 01 },,
y=2x(y-2)- y=4y +x —4 y=x"+y"-20
x=y' —x’ 8) | .9)_
7) - 1— x4 x° x:2y+\/1—3y—sinx XxX—=e —e
y=ln——— y=—sinx y=In(5-x%)



Haiina nepBbIii HHTErpaJi, H300pa3HuTh (Pa30BBIH MOPTPET YPaBHe-
HHS Ha ILTOCKOCTH (X, X).

r

3
1) ¥+4x—2x" =0 2) X+ x—4x =0 . x> +3
1+ x* )X =
2(1+ %)
4) ¥+x—2x" =0 5) ¥—3x+4x =0 6) izzxe—-‘j(xf ~1)
7)i—x=2—x 8) ¥=4—x 9) X+sinx=1/2
10) ¥ —x=x" -5 11) 4% —Sx=x"+4 '

3
- x —x
12) x+ =0
{l%—x4 ]

HaiiTu o01ee pemieHne ypaBHeHUs!

x oy
X -  ,0z
X——X —=yz
Y o oy Yy
3 x—:+2y$::+x y
Ox oy
] i a_. 5
4. (y°+x° }0——0—2.1:1;—:——‘.
cy
= 0=
5. 2y° O——yx——x +1=0.
ox Oy
, 0z, O=
6. x = z——x—y=0.
o Ty oy )

HcciienoBaTh yCTOHYHBOCTD HYJIEBOI'0 PELICHHS, IOCTPOUB (PyHKIMIO
JIsnyHoBa 1 npuMeHuB TeopeMbl JIsnyHosa uian Yeraesa

X=Y—X+XY;
y=X—-y-x"—y°.
:2 3 5.

5 X=2Yy =X,
y=—x-y>+Vy°

3 X=xy—x+y°
y=x" -y

A x=x%+x%y;
y=—y+y*+xy—x.



