1. Onpenesienusi, popMyJMPOBKH YyTBEP:KIEHUH U TeopeM

1 Chopmymupyiite onpeaeneane nudpepeHnnaaTbHOTO YpaBHEHUS

2 3anummTe 3aaa4y Kommu.

3 3anuiuTe KpaeBylo 3a7a4dy JJi1 ypaBHEHUSI BTOPOTO MOPSIIKA.

4, Yro Takoe obmiee pemenne qudGepeHnaaTrHOTO YpaBHEHMS ?

5 3anumure 3anayy Koty B BEKTOPHOM BH/IE.

6 3anummrte uddepeHInanb-HOe YPaBHEHHE, OMMMCHIBAIOIICE PAHOAKTHBHBIN
pacmag

7. 3anumure auddepeHuanbHOe ypaBHEHUE ISl JBIKEHUS MaTepHabHOU

TOYKH, UMEIOIICH MoTeHIaIbHY0 3Hepruio U (X).

8. [IpuBenure npuMep IUHAMHUYECKOM CHUCTEMBI. UTO Takoe €€ IepBbIU
UHTErpan?
Q. 3anummute ypaBHenue [lpenunrepa

10.  UYro Takoe uHTErpaigbHasi KpuBas?

11. 3anummre TUHEHHOE YpaBHEHHE MIEPBOTO MOPAIKA

12. 3anummre HEOAHOPOIHOE JIMHEWHOE ypaBHEHHE IEPBOTO TOPSJIKAa M €ro
pemienue ¢ nomorbio pyHkuun Komm (6€3 BIBo1a)

13. CdopmynupyiiTe TeopemMy O CYIIECTBOBAHWU U €IUHCTBEHHOCTU PEIICHMUS
3amaun Kommm 1 TMHEWHOT0 HEOJHOPOHOTO YPaBHEHUS TIEPBOTO TIOPSIKA

14.  JlaiiTe omnpeienieHre METPUIECKOTO MPOCTPAHCTBA

15. Jlaiite  ompeneneHue — (QyHIAMEHTAJIBHOM  MOCIEIOBATEIbHOCTH B
METPUYECKOM TIPOCTPAHCTBE

16.  JlaiiTe ompenesieHre MOJTHOTO METPUYECKOTO MTPOCTPAHCTBA

17.  JlaiiTe onpeaeneHne CKUMAIOIIETo orepaTopa

18. CdopmynupyiiTe TEOpEeMy O IPUHIIUIE CKUMAIOIINX OTOOPaKCHHIMA

19. 3Banmmmre ycioBue Jlunmmna aius Gyakaun | (X, y).

20. CdopmynupyiiTe TeOpeMy O CYLIECTBOBAHUU M €IMHCTBEHHOCTHU PEIICHMS

3agaun Komm



21. CdopmynupyiiTe TeopeMy O HENPEPHIBHOM 3aBUCUMOCTU PEIICHUS OT

mapamMcCTpa OJIs1 3a1a4n:

dy
- = f X’ ) l
o= [eyu)
y(0)=yo.
22. Cdopmynupyiite TeopeMy O CYyIIECTBOBAHHUU €IMHCTBEHHOCTU PELICHUS
3amaun Komm 1t cucrembl ypaBHEHUM:

dr
—=F(t,r),
i ~Fen)

F0)=F,.

23. CdopmynupyiTe omnpenereHue BEPXHErO0 W HUKHErO peIIeHUs 3aJauu
Komm.

24. Cdopmynupyiite  teopemy  YamneiruHa o jauddepeHImanbHbIX
HEpaBEHCTBAX

25. CdopmynupyiiTe  Teopemy  YamiblrmHa W CYIICCTBOBAaHUU |
€IMHCTBEHHOCTH perieHus 3anauu Komm.

26. CdopmynupyidiTe TeOopeMy CYIIECTBOBAaHUS U CAWHCTBEHHOCTH IS
ypaBHEHUS N-TO MOPSAKA.

27. [laWite ompeneneHue auHEHHOTO AuddEpPEeHIIMaTLHOTO YpaBHEHHUS N-TO
TopsIJIKa.

28. CdopmynupyiiTe TeOpeMy CYIIECTBOBAHHS M €IMHCTBEHHOCTH PEIICHUS
JUHEHHOTO YpaBHEHHS N-TO MOPSJIKA.

29. CdopmynupyiiTe TeopeMy O JUHEHHOM KOMOWHAIIMU PEIICHUHN JIMHEHHOTO
ypaBHEHUSI.

30. JlaitTe omnpenesieHrE JIUHEWHO (HE)3aBUCUMBIX (PYHKIIMIM Ha OTpE3Ke

31. laiiTe ompenenenue onpeaenurens BpoHckoro

32. Cdopmynupyiite Teopemy 00 ompenenutene BpoHckoro mis (QyHKIHM,

JIMHEHMHO 3aBUCUMBIX Ha OTPE3KE



33. Cdopmynupyiite TeopeMmy 00 ompenenutene BpoHCKOro st JTUHEHHO
HE3aBUCUMBIX PEIICHHUH JIMHEHHOTO OJTHOPOTHOTO YPABHCHHUS

34. [laiiTe onpeneneHre PyHIaMEHTAIbHON CUCTEMBI PEIICHUM ypaBHEHUS N-TO
nopsiJiKa

35. CdopmynupyiiTe TeopeMy O TMPEACTABICHUH PEHICHUS JUHEHHOTO
ypaBHEHUSI B BHUJE CYMMbl OJHOPOJAHOTO YpPAaBHEHHMS M YAaCTHOTO pEIICHUs
HEOJHOPOIHOTO

36. Omnumure METOJ| BapHalliU MOCTOSHHBIX JJIs JUHEHHOTO ypaBHEHHUS N-TO
TOpsIIKA.

37. UYrto Takoe ¢ynkmus Komm s ypaBHeHuss N-ro mopsanka? Jlaiite
OIIpE/ICIICHHE

38. 3amummTe CHCTEMY VypaBHEHUW TIEPBOTO TOpSAAKA IS JABMKCHUS
MaTepHaTbHOU TOUKH.

39. 3anummTe CUCTEMY JIMHEWHBIX Au(depeHIIMaTbHBIX yYpaBHEHUN NEPBOTO
nopsifika B 00IIeM BUJIE.

40. 3anumuTe CUCTEMY JHMHEWHBIX AudGdepeHIuanbHbIX ypaBHEHUN TEPBOTO
TOpsI/IKa B BEKTOPHOM BHJIC.

41. Cdopmynupyiite TeOpeMy CYIIECTBOBAaHUS W E€IUHCTBEHHOCTH PEIICHUS
3anaun Ko 11t CUCTeMBbl IMHEWHBIX YPABHEHUM.

42. Kakas cucteMa JMHEHHBIX ypaBHEHUI HAa3bIBACTCS OJTHOPOIHON?

43. CdopmynupyiiTe TEOpEeMbl O TPOU3BEACHUH PEIICHUS OJHOPOIHON
CHUCTEMbI YPABHEHHUM HA YHUCII0, O CYMME PELICHUN OJHOPOAHONU CUCTEMBI

44, byner nu JuHEWHas KOMOUHAIMS PEIICHUNW OJHOPOJHONM CHUCTEMBI
JMHENHBIX YPAaBHEHUI TAKXKeE €€ petieHuemM?

45. Kakue BeKTOp-(QOYHKIIMM HAa3bIBAIOTCS JIMHEWHO (HE)3aBUCHUMBIMHU Ha
oTpe3ke?

46. Jlaiite ompeneneHue onpeaenutens BpoHckoro st BeKTop-QyHKITUH

47. Cdopmynupyiite Teopemy o0 ompeaenurese BpoHCKOro s JUHEHHO

3aBHCHMBIX BEKTOP-(PYHKIIMI Ha OTpE3Ke.



48. CdopmynupyiiTe TeopeMy O JTUHEHHO HE3aBUCHUMBIX PELICHHUSIX CHUCTEMBbI
JUHEWHBIX OJHOPOJHBIX ypaBHeHUN. UTo Takoe (yHAaMeHTaJdbHas CHCTEMa
pEIICHUN CUCTEMBI IMHEHHBIX YPAaBHEHUIN?

49. Jlaiftre ompeneieHue (QyHIAMEHTAIBHOM MAaTpPUIBI CHCTEMbI JIMHEWHBIX
ypaBHEHUH. 3allUIINTE YPABHEHUE JUIS €€ DBOJIIOLMU

50. 3anummre (QyHIAMEHTAIbHYIO CUCTEMY PELIECHUH AJI CUCTEMBbl JIMHEHHBIX
YPaBHEHUH C HEBBIPOKICHHBIMU KOPHSAMU XapaKTEPUCTUYECKOTO YPABHEHUS?

51. Kak mnpeacraButh o0IIee pelIeHUWE JIMHEWHON OJHOPOJHON CHCTEMBI C
MOMOILBIO (PYH/ITAMEHTAIILHON MaTPHILIbI?

52. Cdopmynupyiite TeopeMy O TNPUHIUINE CYNEPHO3UIMH ISl CHUCTEM
JIMHENHBIX HEOJHOPOIHBIX YPABHEHUM.

53. CdopmynupyiiTe TeopeMy O CyMME PEIICHHH HEOJHOPOIHON CHCTEMBI
JIMHENHBIX YPAaBHEHUI U COOTBETCTBYIOLEH €My OJJHOPOJHOU CHCTEMBI.

54. Kak MOXHO NpEICTaBUTh PEIICHWE CHUCTEMbl JMHEWHBIX HEOAHOPOIHBIX
ypaBHEHUI?

55. B uem 3axirodaercs METOJ Bapualliu MOCTOSHHBIX U CUCTEM JIMHEHHBIX
ypaBHEHUI?

56. Uro Takoe matpuiia Komm?

57. 3anummre 3anauy Jupuxie 1uis JMHEMHOTO YpaBHEHUSI BTOPOTO MOPsIIKA.
58. 3amummre 3amauy Helimana nmst TMHEHHOTO ypaBHEHHSI BTOPOTO TOPSIKA.
59. 3anummTe TPEeThIO KPaeBYIO 3agady sl JIMHEHHOTO YpaBHEHMSI BTOPOTO
nopsjika

60. Uro Takoe pynkums I'puHa kpaeBoil 3aauu 17151 ypaBHEHUS] BTOPOTO
nopsika? Kakum yciaoBusiM OHa JI0JKHA YAOBJIETBOPATH?

61. CdopmynupyiiTe TeOpeMy O €IMHCTBEHHOCTH PEIICHUS] HEOJHOPOAHOM
KpaeBOM 3aJjauu.

62. Yro takoe 3agaua typma — JInyBusia? [Ipuseaure npumep.

63. JlaiiTe onpenenieHre COOCTBEHHOTO 3HAYEHUS U COOCTBEHHOM (hyHKIIMHU

3amaun typma — JInyBumis.



64. JlaiiTe onpeneneHne yCTOWYUBOTO PEIICHUS CUCTEMBI AU(depeHIINaTbHBIX
YPaBHEHUM.

65. JlaiiTe onpeneneHue aCUMITOTUUECKHA YCTOMYMBOIO PEILICHUSI CUCTEMBbI
muddepeHIaTbHBIX YPaBHEHUI.

66. JlaiiTe onpeneneHue HEYCTOWYMBOTO PEIICHUS CUCTEMBI
nuddepeHranbHbpIX YpaBHEHUN

67. Onumure METOa UCCIEAOBAHUS YCTOMIMBOCTH TI0 TIEPBOMY MPUOIFKCHHUIO
X
CTAllMOHAPHOTO PEIICHUS YPAaBHCHUS Py = (D(X).

68. ChopmynupyiiTe TeOpEeMy O JOCTATOYHOM yCIIOBUH aCUMITTOTHICCKOM
YCTOHYMBOCTH PEIICHUS B OJJHOMEPHOM CIIy4ae.
69. CdopmynupyiiTe TeOpeMy 0 JOCTATOYHOM yCIOBUH HEYCTOMYUBOCTH B

OOHOMCPHOM cClJiydac.
d 2

70.  CdopmynupyiiTe onpeiesieHre HIKHETO PEIICHUS 3a1a9H d—g/ = f (y, X);
X
y(0)=y(1)=0
d2y
71.  CdopmynupyiiTe onpenesieHHe BEPXHETO PEIICHUS 3a1a9H d_2 = f (y, X);
X
y(0)=y(1)=0.

72.  Cdopmynupyiite Teopemy Harymo.

73. Uto Takoe (He)yCcTONYMBBIN y3el Ha (a30BOM MIOCKOCTH JJIsl CUCTEMBI U3
IBYX nudepeHIaIbHbIX YpaBHSHU?

74. Yro Takoe censio Ha (a30BOM MIIOCKOCTH IS CUCTEMBI U3 JIBYX
nudepeHnanbHbIX YpaBHEHUN?

75.  Uro Takoe 1eHTp Ha Pa30BOI TNIOCKOCTHU ISl CHCTEMBI U3 JIBYX
nudepeHnanbHbIX YpaBHEHUN?

76. Uto Takoe (He)ycToN4MBBIN (POKyC HA (Pa30BOM MIIOCKOCTH IS CHCTEMBI U3
IBYX Au(epeHIrnaIbHbIX YpaBHEHH?

77. Cdopmynupyiite Teopemy JIsamyHoBa 00 yCTONYMBOCTH



78.  Cdopmynupyiite TeopeMy 00 yCTOWYUBOCTH PEIICHUSI CHCTEMbl YPAaBHEHUIM
10 MIEPBOMY NPUOTMKEHHUIO
79.  Cdopmynupyiite onpenenenue n1udhepeHInaIbHOTO YpaBHEHUS B YaCTHBIX
MIPOU3BOIHBIX
80. Cdopmymnupyiite Teopemy KoBaneBckoii st ypaBHEHHUS B YaCTHBIX
MIPOM3BOHBIX IIEPBOTO MOPSIIKA
81. Jlaiite ompeneneHue TUHEHHOTO YpaBHEHUS B YACTHBIX MPOU3BOIHBIX
82.  [laiiTe onpeseneHre KBa3WIMHEHHOTO YPaBHEHUS B YACTHBIX TIPOU3BOIHBIX
83. Uto Takoe XapakTepUCTUIECKOE YpaBHEHUE JJIsl TMHEWHOTO YpaBHEHHUS B
YACTHBIX MTPOU3BOTHBIX?

2. IIpocTsble 3a1a4u AJ1s1 IEPBOi YACTH IK3aMeHa

1. HailiguTe pemeHue KpaeBoi 3a1ayu:

y'=1
y(0)=a;
y()=0.
2. Haiinute penieHre KpaeBoil 3a1a4u:
y'=1
y(0)=0;
y(@) =h.
3. Haiinure pemienre kpaeBoil 3a1a4n:
y'=1
y'(0)=1,
y@)=0.
4. Haiinure pelieHrue KpaeBou 3a/1auu:
y'=1
y(0)=0;
y'@)=1.

5. Haiinure pemienre KkpaeBoil 3a1a4u:



y'=X,

y(0) =1,
y(@)=0.
6. HaiinuTe perenue kpaeBoil 3a1aqu:
y'=X;
y(0)=0;
y(D) =1.

7. Tlokaxkute, 4TO B TUHAMUYECKOU cucTeMe ( P - UMIYJbC, X - KOOpJIMHATA,

U (X) - moTeHmaibHas SHEprus, M - Macca)

dx_p.
dt m’
dp __du
dt dx
02
coxXpaHsieTcsl (SIBISETCS IEPBBIM UHTETpaJIOM) 3Heprusi H (p, X) = >m +U (X)
m

8. Ilomyuute oO1ee pelieHne ypaBHEHUS:

dy »
dx_y'

9. IMomyuute oOIee pelieHne ypaBHEHUS

dy 4
ax

10.ITonyunte ob1iee perieHue ypaBHEHUS

OI—y:y+l.

dx

11.TTonyuure oO1iee perieHrue ypaBHEeHHUS:

—=1+X.

dx X

12.TTonyuure oO1iee perieHue ypaBHESHHUS:

a_,

dx X

13.HaiiguTe olriee penieHue ypaBHCHHS:



dy y = exp(— 2x).

dx
14 Hatigute o01miee penieHne ypaBHCHHUS:
ay _2Y _oye
dx X

15.Haiigute pemenne ypaBHeHus B Bujae F(X,y)=const:

2xydx + (x2 - yz)dy =0.
16.3anumKTe TEOPEMY CYLIECTBOBAHMS W €IUHCTBEHHOCTH IS YPaBHEHUS

(HaiinuTe 00JaCTh, B KOTOPOM OHO rapaHTUPOBAHHO UMEET €IMHCTBEHHOE

pelIeHue):
dy _ 2.
ax )
y(0)=1.

17.3anummre TCOPCMY CYHICCTBOBAHUA H CAHMHCTBCHHOCTH JIXI YPAaBHCHUA

(HaiiguTe 00JIacTh, B KOTOPOM OHO TapaHTUPOBAHHO MMEET €IMHCTBEHHOE

perieHue):
dy 3.
ax Yy
y(0)=1.

18.3anmummure GpyHAaAMEHTATBHYIO CUCTEMY PEIICHUH ISl ypaBHEHUS:
y"+3y'+2y =0.

19.3anummure GpyHAaMEHTAIbHYIO CUCTEMY PEILICHUHN IJIs1 ypaBHEHUS:
y'+y'-2y =0.

20.3anumuTe GyHIaMEHTAIBHYIO CUCTEMY PELICHUM sl ypaBHEHHUS:
y"'—6y'+5y =0.

21.3anumuTe GyHIaMEHTAIBHYIO CUCTEMY PELICHUM sl ypaBHEHHUS:
y'+4y'+3y =0.

22.Bpruuciute  ompenenutens BpoHckoro g QyHKIui Yy = exp(BX),

y, =exp(—X). SBASIOTCA MM OHM NMHEHHO HE3aBUCHUMBIMH Ha OTpE3Ke

0<x<1?



23.Boruncnute ompenenurenab BpoHckoro s pyHKumi

y; = Cos(3x),

y, =sin(3x). SIBasioTcs M OHM JMHEHHO HE3aBUCHMBIMHM Ha OTpE3Ke

0<x<1?

24 Bpruncnute omnpeneiautens BpoHckoro s GyHKIHIA

yl = Xexp(x)v

Yo :exp(x). SBISIOTCA JIM OHM JIMHEWHO HE3aBUCUMBIMU Ha OTPE3KE

0<x<1?

25.Haiinure pynkuuto Ko nns ypaBaenus y'+y = f (X)

26.Haiinure pynkuuto Ko ansg ypaBuenus y'—y = f (X)

27.Halimute pelieHne HEOAHOPOAHOTO u(pdepeHIHATHEHOTO
y"+y =exp(x).

28.Haiinure pemeHne HEOMHOPOAHOTO auddepeHInamTsHOTO
y"+y =exp(~x).

29.Haiinure pemeHne HEOTHOPOAHOTO auddepeHInamTbsHOTO
»"'-y =cos(x)

30.Halimure pemeHne HEOTHOPOIHOTO aH(dEpEeHINATHEHOTO
y'=y =sin(x)

31.Haiinute obiiiee pemieHne CUCTeMbl YPaBHEHHIM

X s y;
5
y

—=4X-Y.
dt y

32.HaiiuTe ob11iee peieHne CUCTEMbI YpaBHEHUN

dx
g_t =X+4y;
d_?[/ =—X+Y.
33.HaiiquTe ob1iiee peiieHne CUCTEMbI YpaBHEHUN
dx_ —X+Y;
dt
dy =X-Y.

ypaBHEHUS

YpaBHEHUS

YpaBHEHUS

YPaBHEHUS



34.Haiiaute oO1iee perieHne CuCTeMbl ypaBHEHUH

X iy
a y;
y

2 —_x+y.
dt y

35.Haiimure yacTHOE pelIeHHue CUCTEMbl YpaBHECHHI:

%—x—y+expt'
dt ’

ﬂz—x+y.

dt
36.HaiimuTe yacTHOE pelIeHHuEe CUCTEMbl YPaBHECHHM:

%—X_y'
dt ’

ﬂ:—x+y—expt.

dt

37.Beruncnute ompenenutenas BpoHckoro s QyHKIun yl(x):expx 151

y,(x)=exp3x.

38.Berunciaute omnpenenutenb BpoHckoro mis  GyHKIWN yl(x):COSX u

y,(x)=sin x.
39.Haiinure cobcTBeHHBIE 3HAUCHHS ¥ COOCTBEHHbIE (yHKIMU 3a1a4yu [typma
— JInyBumns:
y'+4y =0
{y(O) =Y(z)=0.
40.Haitnure coOCTBEHHBIE 3HAUCHHS U cOOCTBEeHHbIE (hyHKIMHU 3aaaun Lltypma
— JInyBuuis:
y'+4y =0
{y(O) =y'(z/2)=0.
41.Halinute coOOCTBEHHBIC 3HaUEHUS U cCOOCTBeHHbIE (hyHKIMU 3aaaun [lItypma
— JInyBums:
y'+iy =0
{y'(O) =y(z/2)=0.



42 Haiinute coOCTBeHHBIE 3HaUEHUs U cOOCTBeHHbIE GyHKIMH 3aaa4yu LItypma
— JInyBums:
y'+Ay =0
{W®=y@ﬂkﬂ-
43.Haiinute coOCTBEHHBIC 3HAYCHUS M COOCTBEeHHBIE (yHKIMU 3ama4du Lltypma
— JInyBrIuIs:
y'+Ay=0
{y10)=y12ﬂ)=0-

44 ViccnenmyiiTe yCTOMYMBOCTD HYJIEBOTO PEIICHUS CUCTEMbl YPABHEHHIA:

{X:x+w
y=x-y

45.VccnenyiiTe yCTOMYMBOCTD HYJIEBOTO PEIICHUS CUCTEMbl YPAaBHEHUIA:

X=3X+YV,;
y=X+3y

46.ViccnemyiiTe yCTOMYMBOCTD HYJIEBOTO PEIICHUS CUCTEMbl YPABHEHHUIA:

X=2X-Y,;
y=X+2Y.

47 .HatinuTte oOI1iee pelieHre YpaBHEHUS:

ou _ou

—+Xx—=0

OX oy

48.Haitnure ob1iee perieHre ypaBHEHUS:
u_au_,
ox oy

49.Haitnure ob1iee penieHus ypaBHEHUS:
a_u _ Xa_u — 0
OX oy

50.Haiinute obiiee pemieHus ypaBHECHUS:
ou _ou
+X—=

— 0
yax oy



3. TeopeMbl U TeopeTHYECKHUE 3aaUH
1. BoiBenure dopmyny mna ¢pyHkuuu Komm st HEOAHOPOIHOTO JIMHEHHOTO
YpaBHEHUS TIEPBOTO MOPSIKA
2. ChopmynupyiiTe ¥ JOKOKUTE TEOPEMYy O  CYIIECTBOBAaHUU H
CAMHCTBEHHOCTH pemieHus: 3amaur  Komwu st JTUHEHHOTO HEOJIHOPOIHOTO

YPaBHEHMS NIEPBOTO MOPSAIKA

3. ChopmynupyiiTe U JTOKOKUTE TEOPEMY O TMPUHIUIE COKUMAIOUIUX
OTOOpaKEeHUM
4, ChopmynupyiiTe ¥ JOK@KUTE TEOpEeMy O  CYIIECTBOBAaHUU U

CANHCTBCHHOCTH PCIICHUA 3ada4U Ko

dy
- = X’ y
= fy)
y(0)=yo
5. ChopmynupyiiTe ¥ JTOKOKUTE TEOPEMY O HEMNPEPHIBHON 3aBUCUMOCTH

pElIeHMs OT apameTpa JJIsl 3aJauHu:

dy
— = f s Y 1
o (x,y, 1)

y(0)=yo.
6. ChopmynupyiiTe U TeOpeMy O CYIIECTBOBAHWU E€IMHCTBEHHOCTU PEIICHUS
3amaun Komm 1yt cuctembl ypaBHEHUM:
dar
P

=l
—

o
~—

Il
SN

Y TIPUBEUTE CXEMY €€ JI0Ka3aTelbCTRA.

7. Chopmynupyiite u nokaxure Teopemy Yarsiruna o auddepeHnmuanibHbIX
HEpaBEHCTBAX

8. ChopmynupyiiTe U NOKWKHUTE TeopeMmy YarabiriHa W CYIIECTBOBAHUU U

CAMHCTBCHHOCTH PCUHICHHA 3a/1a4n Ko



9. ChopmynupyiTe U JOKAKUTE TEOPEMY CYIIECTBOBAHUS M €IMHCTBEHHOCTHU
pemenns 3anaun Komm mist quddepeHnnaibHoro ypaBHEHHS N-T0 TIOPSIKa,
Pa3pelIeHHOr0 OTHOCUTENBHO CTApIIEeH MPOU3BOAHOM

10.ChopmynmupyiiTe 1 TOKKUTE TEOPEMY CYIIICCTBOBAHUS W €IUHCTBEHHOCTH
pewenus 3agayu Komm 1151 TMHERHOTO ypaBHEHHS N-TO MOPSIAKA.

11.BeiBeute hopMyiny A CTPYKTYPhI (PyHIaMEHTaIbHOM CUCTEMBI pelIeHUN
ypaBHEHUS N-TO MOPSAKA B CIIy4yae HEKPaTHBIX KOPHEH COOTBETCTBYIOIIETO
XapaKTePUCTUUECKOTO YPABHEHHUS

12.Chopmynupyiite U TOKaXKHUTE, YTO ONMpPEASTUTETs BpOHCKOTO 7151 TUHEITHO
3aBUCHUMBIX (DYHKIIUNA pPaBEH HYJIIIO

13.ChopmynupyiiTe U JOKaKUTE, YTO JJIsi JTUHEHHO HE3aBUCUMBIX pEUICHUMN
JMHEUHOTO OJHOPOJHOTO yYpaBHEHHUS OMpeAeUTeNib BPOHCKOrO HE MOXET
0oOpaTUTHCS B HYJIb

14.ChopmynupyiiTe U JOKAKUTE TEOPEMY O MPEACTABICHUHN OOIIETO PEIICHUS
JMHEMHOTO OJHOPOAHOTO YpaBHEHHUS N-TO TOpPSAJIKAa B BUAE JMHEUHOMN
KOMOUWHAIIMY JTMHEHHO HE3aBUCUMBIX YaCTHBIX PEIICHUIM

15.lokaxkute, 4TO Jis JOOOTO JIMHEWHOTO YpaBHEHUS N-TO MOPSIKA MOXKHO
HAWTHU N JIMTHEWHO HE3aBUCUMBIX PEIICHUM.

16.ChopmynupyiiTe 1 TOKKUTE TeOpeMy 00 OOIIeM pelieHnr HEOTHOPOIHOTO
JMHEWHOTO YpaBHEHUS N-TO MOpsIKa

17./lokaxxute, 4YTO pEIICHUE HEOJAHOPOAHOTO JMHEHWHOrO YpaBHEHUS N-TO
MOPsAKa MOXKHO MIPEACTAaBUTH C oMoIibio pyHkiuu Korm.

18.ChopmynupyiiTe U JTOKaXUTE TEOPEMY CYILIECTBOBAHUS M €AUHCTBEHHOCTH
pemrenus 3anaun Komm st cuctemMbl TMHEUHBIX YPABHEHHUI

19.CdopmynupyiiTe U nokaxure teopemy o0 omnpenenutesne BpoHckoro mss
JMHENHO 3aBUCUMBIX BEKTOP-(PYHKITUH

20.ChopmynupyiiTe U JOKaXUTE TeopeMy o0 ompenenutene BpoHckoro mis

JUHEHHO HE3aBUCUMBIX BEKTOP-QYHKLUUNA, SABISIONIMXCS PpPELlICHUSIMU

CUCTEMBI JJUHEWHBIX OJTHOPOJHBIX YPABHEHUN



21.ChopmynupyiiTe U TOKKUTE TEOPEMY O MPEACTABICHUU OOILEro peuieHus
CUCTEMBbl JIMHEWHBIX YPABHEHHW C TOMOINBK) JIMHEWHO HE3aBHCUMBIX
BEKTOP-(PYHKIIHIMA

22.ChopmynupyiiTe U TOKKUTE TEOPEMY O MPEACTABICHUHN OOIIETO PeIIeHHS
CUCTEMBI JINHEHHBIX YPaBHEHUH ¢ MOMOLIbIO (yHIaMEHTaIbHON MaTpUIIbI

23.ChopmynupyiTe U NOKAKUTE TEOPEMY O NPUHLMUIE CYNEPHO3ULMH IS
HEOJHOPOJHON CUCTEMBI YPABHEHUN

24.ChopmynupyiiTe U JOKAXKHUTE TEOPEMY O CYMME pELICHUs JIMHEWHOU
HEOJIHOPOJHON CHUCTEMBI YPABHEHUN M COOTBETCTBYIOLIEH €M OJHOPOJHOMU
CUCTEMBI

25.ChopmynupyiiTe U TOKKUTE TEOPEMY O MPEACTABICHUHN OOILIEr0 pelIeHUs
HEOJHOPOJHOM CUCTEMBI TUHEWHBIX YPABHEHUN

26.0nummTe NOMCK pelieHusl HEOAHOPOAHON CUCTEMBbl YPaBHEHUI 1O METOIY
BapHally MMOCTOSHHBIX (C BHIBOJIOM)

27.0nummTe MOUCK PeleHus] HEOJHOPOIHOM CUCTEMbI YPaBHEHHUH C TTOMOIIIBIO
Mmatpuisl Koy (¢ BBIBOJIOM)

28.lokaxkute, uTo 3ana4dy Komm

{y' +a1 (X)y'+a, (X)y = o(X);
y(@) =y, yb)=y,.

MOJXHO CBCCTHU K BUIAY

d dz

—| p(X)— [—q(x)z(x) = f(x

& [P0 |- a00200= £
z(a)=1z(b)=0.

29.3anummTe U JoKaxuTe nepByro Gopmyny ['puHa

30.3anummTe U T0KaKUTe BTOpyto Gpopmyiy ['pruna

31.3anummTe ¥ T10KaxXUTE TOXAECTBO Jlarpanika

32.Ilokaxwure, YTO y 3a1a4u Jupuxie TUTSL YpaBHEHHS

%( D(X)%) —q(xX)z(x)=f(x) mpu p(x)>0, q(x)>0 mMoryr GBITH JIHIIIE

TPHUBUAJIBHBIC PCHICHUA.



33.[lokaxwuTre, YTO pelIeHue HEOJHOPOIHON KpaeBol 3amaun Jupuxie Moxer
OBITh MPEJICTABICHO C MOMOIIBIO GyHKIMU ['prHa.

34.BriBeiute Gpopmysry I MOCTpoeHUs PyHKIuM ['pruHa

35.ChopmynupyiiTe U HNOKWKHUTE TEOPEMY O CIMHCTBEHHOCTH PEIICHUS
KpaeBou 3anauu Jupuxie

36.ChopmynupyiiTe M JIOKOKUTE TEOPEMY O JIOCTATOYHOM YCIIOBUU
ACUMIITOTHUYECKON YCTOWYMBOCTH PELICHHS B OTHOMEPHOM CIIy4ae.

37.ChopmynupyiiTe U JOKaXKUTE TEOPEMY O TOCTATOUHOM YCIOBUU

HEYCTOWYUBOCTH B OJTHOMEPHOM CITy4ae.

38.Jluneapusyiite cucteMy ypaBHEHUMN % = fl(x, y); dy =f, (X, y);

dt

f(0,0)=f,(0,0)=0. KakoBbI OyIyT yCIOBUS YCTOWIUBOCTH ISl Hee?

OTtBet 00oCHYyiITE

39.ChopmynupyiiTe U JOKaXHUTE Teopemy JIsmyHoBa 00 yCTOHIMBOCTH

40. ChopmyaupyiTe U JOKKHUTE TEOPEMY 00 YCTOMUMBOCTH PEIICHUS
CHCTEMBI YPaBHEHUH 110 TIEPBOMY MTPUOJIMHKCHHIO B CITydae HEKPaTHBIX
JEHCTBUTEITLHBIX KOPHEH XapaKTepUCTUISCKOTO YPABHCHUS

41.ChopmynupyiiTe U JOKAKUTE TeopemMy 00 oOIeM perieHud JMHEHHOTrOo
OJIHOPOJTHOTO YPAaBHEHHUSI B YaCTHBIX MPOU3BOIHBIX

42.ChopmynupyliTe W  JOKWKATE TeopeMy 00 0OImeM  pelicHHH

KBa3WJIMHEHHOTO OIHOPOJHOI'O YPAaBHCHHUA B HaCTHBIX ITPOU3BOIHBIX



