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Ouenounnle cpeacrsa (OC) sBIAIOTCS 3JIEMEHTOM CHCTEMbI OLIEHWBAaHUSA CPOPMUPOBAHHOCTH KOMIIETEHIIUH y 00yUaronmxcs B EJIOM WU Ha

OIIpeJICIIEHHOM JTare ee (POPMUPOBAHHUS.

OC pa3pabateiBaeTcs B COOTBETCTBUU ¢ padoueii mporpammoit (PIT) muciumivae.

1. KomnereHuuu u pe3yjbTaThl 00yueHus, GopMupyembie B pe3yJibTaTe 0CBOCHUS AU CHMIIIMHbBI

Kon u naumeHnoBanue
pe3yJbTaToB
00y4eHus (TUIaHUPyEMbIE

Kpurepunu oueHnBaHus pe3yjbTaToB 00y4eHUs

Komnerenuus NuaukaTop KoMneTeHuuu
pe3yabTathl 00ydeHHs, VYnosnersopure | HeynosnerBopuren
XapaKTePU3YIOIIHE ITAIIbI Ormano Xopouo IIEHO BHO
(hopMupOBaHUS KOMITETCHIINH )
OIIK-1. Criocoben HOIIK-1.1. ITpumenser OP-1.1.1. Bianeer HaBeIKaMH Bnaneer naBeikamu | JIYBnageer He Bnageer
PUMEHS T ¢dbynnamenTanbubie 3Hanus, | OOydaromuiics BiafeeT HABBIKAMU | KPUTHYECKOTO aHAIN3a CaMOCTOSITENILHOTO | HaBBIKAMM HaBLIKAMU IIOHUCKA
(byHaaMeHTaIbHbIC MOJyYeHHbIE B 001aCTH paboThl ¢ yueOHO# nuTeparypoit mo | y4ueOHo# undopmamum H3yYCHUS BOCIPOM3BEICH | y4ueOHOi
3HAHMUS, TOJYYCHHBIC B | MATEeMaTHYECKUX U (MIIN) Teopuu auddepeHmanbHpIX [0 OCHOBHBIM pa3fiefiaM | OTAENbHBIX ML OCBOEHHOTO JUTEPATYPHI IO

obnacTu
MaTeMaTHYECKUX U
(1) ecTeCTBEHHBIX
HAYK, ¥ UCII0JIb30BaTh
uX B
npo¢eCCHOHATBHOM
JIeSATEILHOCTH

CCTCCTBCHHBIX HAYK.

ypaBueHui (V).

TEOPHH
i depeHInanbHbIX
ypaBHeHuit (JY).

pa3zenoB yueOHOU
JUTEPATYPHI IO
TEOpHUHU
nuddepeHaIbHbI
X ypaBHeHu#t (J1Y).

y4e0HOTO
MaTepHana 1o
OCHOBHBIM
paszenam
TEOpHUH
nuddepeHnman
BHBIX
YpaBHEHUI

(ay),

TEOPUH
i depeHumanbHbI
X ypaBHeHu# (J1Y),
BT.4., C
HCIIOTb30BaHUEM
SIIEKTPOHHBIX

pecypcoB




NOIIK-1.2. Ucnons3yer OP-1.2.1. YMeeT HHTErpupoBaTh YMeeT 10BOIUTH Ymeer He ymeer
¢yHnamenTanbHble 3HaHUA, | OOydarommuiics yMeeT BBIIONHATD 00BIKHOBEHHBIE JIY peleHue HUHTETPUPOBATh | BBINOJHATH
MOJTy4eHHBIE B 001acTH CTaHAApTHBIE ACHCTBUA-PA3EIATh | TEPBOTO U Ooiee O0OBIKHOBEHHOTO THUIIOBBIE CTaHJapTHBIE
MaTEeMaTHIECKHUX U (WIIN) NEPEMEHHBIE U HHTETPHPOBAThH BBICOKOTO MOPSAAKA JY nepsoro u OOBIKHOBEHHBIE | NEHCTBHS MpH
€CTECTBEHHBIX HayK B oOpIkHOBeHHEIE /1Y TIepBOTO 1 MOBBILIEHHON 0oJ1ee BBICOKOTO ay MHTETPUPOBAHUU
po¢eCCHOHATBHOM 0oJiee BBICOKOTO TIOPSIIKA. CIIO’KHOCTH, yMEeT mopsiAKa OOBIKHOBEHHOTO
JIeATEIIbHOCTU pemaTh 3anauy Komm. HOBBIIICHHOU oy
CII0’KHOCTH 10
BBIUUCIICHUS
HEOoIlpe/eJIeHHBIX
HHTErpajoB-
KBaJpaTyp
NOIIK-1.3 O6nanaet OP-1.3.1. Hmeer nenoctHoe Nmeer Nmeer He 3naer
HEOOXOIUMBIMHU 3HAHUAMHU OO6yuarouuiics 3HaeT OCHOBHBIC NIPECTABICHUE O IIpeCTaBICHUE O IIOBEPXHOCTHOE | OINpPEAEICHMUIA,
JUISL UCCIIEIOBAHMUS OIpENENEHUs], TEOPEMBI COJEp KaHUU Kypca COJIEpKAHUU IpeACTaBICHUE | (hOpMyITHPOBOK
nH(pOPMAIMOHHBIX CUCTEM M | CYIIECTBOBAHUS U €AUHCTBEHHOCTH | «uddepennmansusie Kypca 0 CcoJepKaHUU TEOpEM, HE 3HAET
HX KOMIIOHEHT pemenys Y pa3sIudHbIX TUIOB; YpaBHEHHSI», yMEET «duddepenunansy | Kypca METOBI
3HaeT METO/bl HHTETPUPOBAHUS (dbopmynpoBaTh U bl€ YpaBHEHUS, «duddepennna | mHTErpHpOBaHUA
OOBIKHOBEHHEIX J|Y ¥ ypaBHEHHI B | MOKa3bIBaTh TEOPEMEI yMeeT JIbHBIE ay.
YaCTHBIX ITPOU3BOIHBIX. CYIIIECTBOBAHUS U (bopMynHupoBaTh U YpaBHEHHSD,
€IMHCTBEHHOCTH YaCTUYHO ymeer
pewienuii 1Y, 3Haer JIOKa3bIBaTh ¢dbopmynupoBaTh
METOMBI TEOpPEMBI TEOpEMBI, 3HAET
UHTETPUPOBAHMA U CYyIIIECTBOBAHUSA U METOJIBI
MOJKET IPUMEHUTb UX HA | €JUHCTBEHHOCTH HHTErPUPOBAHU

IIPAKTHUKE

pewenuii Y,
3HAET METObI
MHTETPUPOBAHUS U
MOKET IPUMEHHUTh
UX Ha MPAKTHKE

s1 ypaBHEHMH,
HO HE MOXET
MPUMEHUTH UX
Ha MpaKTHUKe




2. dtanbl (GOPMUPOBAHKSI KOMIIETEHIIHI U BHIbI OLIEHOYHBIX CPEICTB

Bun
OLICHOYHOI0
Dransl popMupOBaHUS
. cpeacTBa
KOMIeTeHIu i
Ne Koa n HauMeHOBaHUe pe3yIbTATOB 00y4eHUsI (TecTsl,
(pa3neJibl
3a7aHus,
JMCUMILTUHBI) o
KeHChI,
BOIIPOCHI U JIp.)
OP-1.1.1. O0yyatommuiics BiaajeeT HaBbIKaMu paboThI ¢ yueOHO
IuTeparypoi no reopuu Y.
OP-1.2.1. O0yyatommuiicss yMeeT BBIIOJIHATH CTAHAAPTHBIE JEHCTBHS-
PasIeNATh IepeMeHHbIe I HHTErPUpOBaTh 00bIKHOBeHHBIE JIY mepsoron | BOIPOCHI,
0oJee BBICOKOTO TIOPSIIKA. 3a7a4Hy,
1. |VpaBHenust nepBoro .
.. OP-1.3.1. Obyuaromuiicsi 3HaeT OCHOBHBIE OIIPECIICHIS, TEOPEMBI IpUMEpHI
HOopsKa, pa3periéHHbIC
CYIIIECTBOBAHMS W €IMHCTBEHHOCTH pemeHns JIY pasiudHbIX THIOB; 3HACT |ypapHeHMit
OTHOCHUTEJIBHO .
N METO/Ibl HHTETPUPOBAHMSI OOBIKHOBEHHBIX /1Y M ypaBHEHHH B YaCTHBIX
MPOU3BOHOM U HE
K MPOU3BOIHBIX.
pa3peméHHbIe
OTHOCHUTEIIFHO
MIPOU3BOJHOM
. . Bormpocsl,
OP-1.1.1. O0yyatomuiics BiaajeeT HaBbIKaMu paboThI ¢ y4eOHOI saaun
2. nuTepatypoit o reopun J1Y. ’
TIpUMEpPHI
YpaBHeHuUs nopsiaka .
YpaBHEHUH
BBIILIE TIEPBOTO C
IIEPEMEHHBIMHA
koddurmentamu
Bormpocksl,
YpaBHeHust N-ro OP-1.1.1. Obyuaromuiicst BjIasieeT HaBBIKAMU pabOTHI C yueOHOI saaun
3. |mopska ¢ nuTepatypoit o reopun J1V. ’
TIPUMEPBHI
MOCTOSTHHBIMU .
aBHEHUU
KO3 PUITUCHTAMU U P
NPUBOAAILNECA K HUM
OP-1.1.1. Obyuaromuiics BJIaieeT HaBBIKAMA pabOTHI C YIeOHO
nuTepatypoit no reopuu Y.
OP-1.2.1. O0yuaromuiicss yMeeT BBIIONHATh CTAHAAPTHBIC ACUCTBUSI-
paszensaTh NepeMeHHbIe M MHTErPUPOBaTh 00bIKHOBEHHBIE /1Y mepBoro n
6o0J1ee BBICOKOTO TOPSIIKA.
OP-1.3.1. O0y4aromuiicsi 3HaeT OCHOBHBIC OTIPEICIIEHHUS, TEOPEMBI
Kpaessle 3a1aumn. )

3 CYIIECTBOBAHUS U €IUHCTBEHHOCTH peteHus 1Y pa3auyHbIX TUIIOB; 3HAET
Tpubmmxénnbre METOBI HHTETPUPOBAaHUS OOBIKHOBEHHBIX /1Y M ypaBHEHHH B YaCTHBIX Bomnpocsl,
PCLICHUA NPOU3BOIHBIX. 3ajaqu,

4. |maddepeHumanbHbIX MIPUMEPHI
ypaBHEHUI ypaBHEHUI
5 OP-1.1.1. O0Oy4atomuiics BiaajeeT HaBbIKaMu padOTHI ¢ yueOHOH Bormpocsl,

auTeparypoil no reopuu Y.

3a1a4H,




MpUMeEpHI
YpaBHEHUH U
CUCTEM
YpaBHEHUH
Cuctemsl
I QepeHInanTbEHBIX
YpaBHEHUI C
MOCTOSIHHBIMU
kod(purmmeHTaMuI
Bomnpochl,
3a71a4H,
OP-1.1.1. O0yyatomuiicst BiaajeeT HaBbIKaMu paboThI ¢ yueOHOM IpHMEDSI
6. JIuTeparypoi no reopuu Y. .
YpPaBHEHUU U
CUCTEM
ypaBHEHUI
YceToHunBOCTh
OP-1.1.1. O0yyatomuiics BiaajeeT HaBbIKaMu paboThI ¢ y4eOHOI
nuTepartypoil no teopuu Y.
YpaBHEHUS B
YaCTHBIX Bormpocsl,
7 MIPOU3BOIHBIX 3a7a4y,
IIEPBOIO MOpsAKA MIpUMEpPHI
YpaBHEHUH
Bormpocsl,
3a71a4u,
MpUMEpPHI
OP-1.1.1. Obyyatomuiics BiaajeeT HaBbIKaMu pabOTHI ¢ yueOHOH .
8. IuTeparypoi no teopuu V. YPaBHCHHIH,
CHUCTEM
YpaBHEHUH U
Bapuaunonnoe SyHKHHOHaHO
HCYUCIICHHUE

3. Tumoskie

KOHTPOJIbHBIEC 3aJJaHHsl HJIU HHBIC MaTepHaJIbl, HGOﬁXO}II/IMbIe IJIA

OLICHKH 00pa30BaTe/IbHbBIX Pe3yJIbTATOB 00y4eHH S

3.1. TutioBele 3amaHusl JUIS TIPOBEICHHUS TEKYIIEr0 KOHTPOJSI YCIIEBAEMOCTH 10

JUCHUITIIINHE

3 cemecTp

KommiekTsl TUMOBBIX KOHTPOJIBHBIX 3aIaHUN UMEIOT CIEAYIOIINNA BU/L.




KonTpoabsHnas padora Ne 1

Jucppepenyuansvuvie ypasnenus nepeozo nopaoka, paspeuiéHHbvle OMHOCUMETbHO
npPoOU3800HOIL

BapuanTt 1

Pemnts ypaBHeHUs:

y—Xy
X+ yy'

(ey +2xy)dx+(ey +x)><dy:0.
xdy — ydx = xy/x2 + y2dx.
Y =3X++y—X2.

x2y' = x%y? +xy +1.

=2.

ok L npE

Bapuanr 2

Pemuts YpaBHCHUA:

1. (2x+3y—1)dx + (4x+ 6y —5)dy = 0.

N [2x —In(y +1)Jdx - éii’dyzo.

3. (3xy +x+ y)ydx +(4xy + x + 2y)xdy = 0.
4., Xy +l=ex—y.

5. Y =-y*+1+x%

KonTpoJubnas pabora Ne 2

Jugpepenyuansvuvie ypasnenus nepeozo nopaoxa, He paspeutéHHvle OMHOCUMENbHO
npouseoonoii. lughpepenyuanvrvie ypasnenus nopaoka evluie nepeozo

Bapmuanr 1
Pemnte ypaBHeHMS:
1, x(y’2 + eZy): -2y,
2 3y —xy'+1=0.
3. XY +yy +x%y° =0,
y'+y=—3
4. sin® X — MeTOZOM BapHaIMy MOCTOSIHHBIX.

X 2X ..
5. Y =6y +8y=e" +€e”" _ yeronom Heonmpene éHHBIX KO HIIEHTOB.

Bapmuanr 2

Pemute ypaBHEHUS:
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y'+2y' +y=xe* +—
4, xeX — MerogoM BapHalyy OCTOSHHBIX.

2 ,
. Y =4y’ +4y = X" _ meronoM HeonpeneaéHHBIX K03 MUIMEHTOB.

o1

4 cemecTp
KoMM1eKThl TUMOBBIX KOHTPOJIBHBIX 3a/laHUIM UMEIOT CIeyIOIUil BU.
KonTpoJsbnas padora Ne 1

Kpaeesas 3a0aua. @ynkuyusa I'puna. Cucmemsl oughghepenyuanvHwvix ypasHeHuil

Bapuant 1
Pemmuth cuctemsl ypaBHeHI/Iﬁi
X

L y=7e¥ =27,

dt

ay_ 2X +3y = —3e' +12.
1. Ldt — MetooM Dittepa 1 MHK

dx

da

Y yret et
2. dt — MCTOAOM HCKIIIOYCHHA U METOJI0M Bapualllr ITOCTOSHHBIX

4 -

. % B ( j
3. X=AX, 1 2 ) _ varpuussiv meromom
PelnTh KpaeByro 3a1auy

4. y'+y'=1 y(0)=0, y@)=1.
[TocTpouts pynkiuio ['puna 15 KpaeBoi 3a1auu

5. X°y"+5xy"+3y = f(x), Y1)=0, y(x)=0(x2) mp x > +o0

Bapmuanr 2

Pemnts cucTeMbl ypaBHEHMIA:



%—2x+y=2et,
dt
%—3x+2y:4te2t.
1. (dt — MmeToznoM Diiiepa 1 MHK
%:x—y+23int,
dt
dy
— =2X-Y.
2. Lt y

— METOAOM HMCKIIIOYCHHA U METOJAOM BapUallkr ITOCTOSHHBIX

0 1

‘ H B ( j
3. X=AX, -10)_ MaTpPUYHBIM METOJIOM
Pemnts kpaeByro 3agaqy

4. XZY" -6y =0; Y(O) OrpaHUYCHO, y(l) =2.

[Toctpouts pynkuuto ['puna ans kpaeBoii 3a1a4uu
5. X2y +xy —y=f (x), Y(l) =0, Y(X) OrpaHMYEHO IIPU X — +0o0,
KonTpoubnas pabora Ne 2

Ypasnenusa 6 uacmuvix npou3eoonvix nepeozo nopaoka. Ycmoiiuugocme.
Bapuayuonnoe ucuucnenue

BapuanTt 1
g+(2e"—y)g:0 B
1. PemwnTs ypaBHeHue OX oy , yIloBJIeTBOpsitotiee ycinoBusim Z =Y, x=0.

2. Tlpu kakmx 3HadeHMsX a W b acummrornmdecku ycroitumBo pemenne X =0, Y =0
. 2 . 2 2
CUCTEMBI X:(a —b))(+(b+1)y, y:—b X+b y.
3. MccnenoBaTh Ha YCTOWYMBOCTH 1O TepBOMY mpuOmmkeHuio pemenne X=0, Y =0

cucrempr X =—3X+4y+sin® x—y?, y=-2x+siny+e*x2.

o o 2 2 _ o —
4. HaiiTu kpaTuaiiiee paccTosiHAe Mexy okpyxkHoctbio X~ + Y™ =1 g npamoit X+Y =4
5. Haiitu sxcTpemanu pyHKIMOHAIA

=] (360x7y -y Jix y(0)=0, y(0)=1 y1)=0, y')=25.

Bapuanr 2
u + u + 28_u =0,
1. PemwTh ypaBHeHHE OX Oy  OZ ynoByeTBopsroniee ycaousm U =YZ, x =1,

2. [lpy kakux 3HAYCHHWSIX & M D aCHUMITOTHYECKH yCTOWYHMBO pemieHue X =0, Y= 0
cuctempl X =ax+by, y=-bx+ (a — 2)y.

3. MccrnenoBaTh HAa yCTOMYMBOCTH MO MepBOMY HpubmmkeHuio pemenne X =0, Y =0

. - .= X _ .
CHCTEMBI XZ—SInX+3y+X5, y 4 6y



. . 2 y2_1 L Y="
4. Haiitu kpaTJaiiiiiee pacCTOSTHHE MEXIy OKpY>KHOCThI0 X+ Y~ =1 u runepOoioit X
5. Haiitu sxcTpemanu GpyHKIHOHATA

T

W= -2yt ey =22 o 00— st

3.2. TunoBsIe 3a1aHMs JIs1 IPOBEACHUS TPOMEKYTOUHOM aTTECTAIIMH 110 TUCITUTIIINHE

B 3-om u 4-oM cemecTpax npeaycMoTpeHa MpOMeKyTouHas arTectaus B popme 3a4éra.
[Tpu nmpoBeieHNH MPOMEKYTOUHOM aTTecTaluy B (hopme 3auéra oOyuaromemycs 1aéres Tpu
BOIIPOCA U3 MPUBOAUMOIO HUKE MTEPEUHSI.

KoHTposibHbIe BONPOCHI IJisi NPOBeJAEeHUs] NMPOMEXKYTOYHOH aTtrecTauuu B (opme
3a4yéra

3 cemecTp

Pa3znen «KYPABHEHHS IEPBOI'O MOPSIIKA, PASPEIIEHHBIE
OTHOCHUTEJIBHO IMPOU3BOJIHOMN U HE PA3PEILIEHHBIE OTHOCUTEJIBHO
IMPOU3BOJIHO»

1. N30KIUHEL.

2. OmnpeneneHue OOBIKHOBEHHOro Ju(depeHnuanbHoro ypasuenus. Ilopsaok ypaBHeHus.
[TonsiTHe IepBOTO M 001IETO HHTETpaia TU(PEPEeHIINATHLHOTO YPAaBHEHUSI.

3. Iloctpoenue nuddepeHINaTIbHOIO YpaBHEHUS A T€OMETpUUYECKOW U (U3NYECKOil
3aJa4u.

4. OnpeneneHue ypaBHEHMs C Pa3AeIEHHBIMU U Pa3IeSONIMMUCS IepEMEHHBIMU. THIIBI
ypaBHCHHﬁ, MPUBOAAIINXCA K YPABHCHUAM C Pa3ACIAIOIUMUCA TEPEMCHHBIMU.

5. Onpenenenue oIHOPOAHOTO ypaBHeHUs. [loHATHE OTHOPOAHON QYHKITMH.

6. Jluneitnele ypaBHeHMsI miepBoro mnopsiika. OmpezneneHue ypaBHeHUs bepHymnu u
ypaBHeHUs Pukkaru.

7. Onpenenenne ypaBHEHUS B MOJHBIX quddepeHnmanax. OnpeneneHne HHTErPUPYIOIIEro
MHOXHTENsSI. Y PaBHEHUS B MOJHBIX TU(epeHIanax 1 ¢ UHTErPUPYIOIIUM MHOXKHUTEIEM.

8. Onpenenenue ypaBHEHUS, HE Pa3peIIEHHOTO0 OTHOCUTEIBHO IIPOU3BOIHOM.
9. OcoObie ToukH U 0coOble pemieHus. [IoHsATHEe TUCKPUMUHAHTHONW KPUBOM.

10. I'papuueckoe mocTpoeHHe O0COOBIX KPUBBIX YPAaBHEHMSI, Pa3pEUIEHHOTO OTHOCHUTEIBHO
IIPOU3BOJHOM.

11. Merton BBeneHus mapameTpa IpPU HMHTETPUPOBAHMM YpPaBHEHMS, Ppa3pelIEHHOIO
OTHOCHUTEJIBHO MPOU3BOJIHOM.

Pa3znea «KYPABHEHMUS ITOPSA/IKA BBIIIE ITEPBOI'O C IEPEMEHHBIMH
KOO PUITUEHTAMMN»

1. OHpe,Z[CJ'ICHI/IC YpaBHCHMU MMOPAJKA BBILIC IICPBOIO.



2. VYpaBHeHHe, HE cojlepkamiee UCKOMYH (GYHKIHIO. 3aMEeHa TEPEMEHHBIX W CBEICHUE
HCXOJIHOTO YpaBHEHHUS K yPaBHEHUIO C HOBOM HEM3BECTHOM (DyHKITHEH.

3. YpaBHeHHe, HE cojlepxkallee HE3aBUCUMOIO NEPEeMEHHOro (B SIBHOM BHJE). 3aMeHa
IIEPEMEHHBIX M HMHTEIPUPOBAHUE YPABHEHHS C HOBBIM HE3aBUCHUMBIM IIEPEMEHHBIM U HOBOU
HEM3BECTHOH (PyHKIHEH.

4. NaTerpupoBaHue MCXOJHOTO ypaBHEHUS MYyTEM BbIIEICHHS B HEM MOJIHOM MPOU3BOJHON
OT HEKOTOPOTro U pepeHIINaIbHOTO BBIPAKESHHUS.

5. Omnpenenenue OAHOPOAHOIO OTHOCUTENBHO HEU3BECTHOM (QYHKIMM U Bcex e€
MIPOU3BOJHBIX ypaBHEHUS. 3aMeHa MEPEMEHHBIX, MMO3BOJISIIONIAS IOHU3UTh MOPAIOK ypaBHEHUS
Ha €/IMHULLY.

6. Ompeneneare 00OOMIEHHOTO OJHOPOAHOTO ypaBHeHHUs. COOTBETCTBYIOIIAs 3aMeHa
NEPEMEHHBIX, IOHMKAIOIIAsI TOPSIOK YPAaBHEHUS HAa EUHULLY.

7. PerieHye yka3aHHOTO THIIA YPaBHEHUH C 33JJaHHBIMU HauaJlbHBIMU YCIOBUSIMH.

Pa3znea «KYPABHEHUS N-I'O ITIOPAIKA C HIOCTOSAHHBIMHA
KO2®OPUIIUEHTAMU U TIPUBOJAILNMUECSA K HUM»

1. OmnpenenieHre HEOTHOPOIHOTO YPABHEHUS C IIOCTOSTHHBIMU KO3 PHUIICHTaMHU.

2. OpHOpomHOE ypaBHEHHWE C TMOCTOSHHBIMH  KoddduuueHtamu. OnpenencHue
XapaKTepUCTUUECKOrO ypaBHEHMs. Pa3nuuHble cioyyan KOpHEH XapaKTepUCTHU-YECKOTO
ypaBHEHHUS. 3aMKCh OOIIETO PEHIeHNs YPaBHEHUS IS STUX CIy4aeB.

3. Merox HeomnpenenéHHbIX KOAXPGUIUEHTOB MPU TMOCTPOSHUH YACTHOTO pEeIIeHUs
HEOJIHOPOJHOTO ypaBHeHUs. [IpaBUIO MOCTPOCHUS YACTHOTO PEIICHHUS.

4. MeToa Bapualyu MPOU3BOJBHBIX TOCTOSIHHBIX NPH WHTETPHUPOBAHUHM HEOIHOPOIHOTO
yYpaBHEHHS.

5. OpnoponHoe ypaBHeHue Oinepa. CBeleHHE €ro K YPaBHEHUIO C TOCTOSHHBIMHU
KO3 duIIMeHTaMH 3aMEHON HE3aBUCHMOT0 IIEPEMEHHOTO.

6. HeognopoaHoe ypaBHeHue Ditnepa.

7. NuTerpupoBanue ypaBHEHUE C KOMITJIEKCHBIMU KOA((DUIIEHTaMH.

Pasnea «KPAEBBIE 3AJIAUN. IPUBJINKEHHBIE PEIIEHUS
JTIAD®DOEPEHIIUAJIBHBIX YPABHEHU»

1. Pemenue kpaeBbIX 3a/1a4.

2. Pemenue kpaeBbIX 3a/1a4 METOAOM (GyHKIUU ['puHa.

2. [IpencraBnenue pemenus qudpdepeHInaIbHOro ypaBHEHNS B BUJIE CTETIEHHOTO Psijia.

3. Haxoxnenue npubamxEHHOro peuieHus ud@depeHnaIbHOoro ypaBHEHUs B BUAE psizia
0 CTETIEHSIM MaJIOro IapameTpa.

4 cemecTp

Pasnea «CUCTEMbBI JUPPEPEHIIUAJILHBIX YPABHEHUH C
IHHOCTOAHHBIMHU KO®PUITUEHTAMMN»

1. Onpenenenue cucremsl AudpepeHnanbHbIX YpaBHEHUH.
2. HaxoxneHue HHTerpupyeMbIX KOMOMHAIUIA.



3. Meron Diinepa. 3anuck 00IIero penieHus: OTHOPOTHON CUCTEMBI JIJISl PA3INYHBIX CIIy4acB
KOPHEW XapaKTepUCTHUUECKOTO YPaBHEHMUS.

4. MeTo1 UCKITIOYEHMSI JUIsl UHTETPUPOBAHUSI OAHOPOJHON U HEOJHOPOIHOU CUCTEMBI.

5. Merop J1’anambepa.

6. MaTpuuHblii MeTOox JUISI HMHTETPUPOBAHHS OJHOPOAHON cucTeMbl. OmnpenencHue
YKOPIAHOBOM KJIETKU MaTpulpl. IIpuBeneHne MaTpuipl CUCTEMBI K KAHOHUYECKOMY BHUJLY.

7. Meron HeonpenenéHHbIX KO3(QPUINEHTOB IpU MOCTPOCHUU BEKTOpA YACTHBIX pPEIIEHUI
HEOJTHOPOJHOHN CHCTEMBI.

8. Metoz Bapuanuy NpoU3BOJIBHBIX TOCTOSHHBIX.

Paznen «KYCTOMYUBOCTb»

1. Onpenenenre YCTOMYMBOCTH PEIICHUST YpaBHEHHS (CHUCTEMbl YpaBHEHHH) 110 JIamyHOBY.
OrnpenenieHne TOYKU MTOKOSI CUCTEMBI. OIpeeieHne aCUMITOTUYECKOW YCTOMUYUBOCTH.

2. lloctpoenne (ynkuuu JIsmyHOBa Mpu HCCIEJOBAHMM HA YCTOMYMBOCTH TPUBHAIBLHOTO
pelleHus] CUCTEMBI ¢ IpUMEHeHueM TeopeMbl JIsmyHoBa 06 ycToiunBoCTH, TeopeMsbl JIsmyHoBa
00 aCUMITOTUYECKOW YCTOMYMBOCTU U TeopeMbl UeTaeBa 0 HEYCTOMYMBOCTH.

3. Tunsl 0cOOBIX TOYEK.

4. HccnenoBaHue Ha YCTOMYMBOCTb TPHUBHAJIBHOTO PELIEHUS CHUCTEMBI IO IIEPBOMY
IPUOIMKEHHUIO.

5. UccnenoBanye Ha yCTOMUMBOCTD TPUBHUAIBHOTO PEIICHUSI CUCTEMBI ¢ KO PHUIM-CHTaMH,
3aJJaHHBIMU B MapaMeTpuiecKkoi opme.

6. HccnenoBanne Ha yCTOWYMBOCTh TPUBUAIBHOTO PEIICHHS] CUCTEMbBI C UCIOJIb30BAHUEM
teopemsl ['ypBuiia.

Pasznea «YPABHEHUSA B YACTHDBIX ITPOU3BOJHBIX ITEPBOI'O ITIOPAIKA»

1. Omnpenenenyie JTMHEHHOIO OJHOPOJHOIO M KBAa3UJIMHEHHOrO ypaBHEHHUS OT (DYHKIUHU n
nepeMeHHbIX. [1epBblil uHTErpan. XapakTepUCTUKHU.

2. CBOICTBO paBHBIX JIpoOei.

3. HMHrerpupoBaHWe ypaBHEHHMS B YaCTHBIX IPOU3BOJIHBIX IYyTEM CBEACHHUS K CHCTEME
OOBIKHOBEHHBIX U] PepeHIINaTbHbIX YPaBHEHUH IEPBOrO MOPsIKa.

4. HaxoxaeHue MOBEpXHOCTH, YJOBIETBOPAIOIIEH 3aJaHHOMY YPaBHEHHUIO M MPOXOs-1ei
yepes JaHHYIO JIMHUIO.

Pa3znea «BAPUAIIMOHHOE NCYUCJIEHUE»

1. Onpenenenue ¢pyHkunonana. OnpeaeneHrue Bapuanuy GyHKIMOHAA.

2. Ilpocteiimas 3asaya BapUAllMOHHOTO HCYUCIEHUS C HEMOABMKHBIMU T'paHHUIIAMU.
VYpaBHeHnue Oitsiepa.

3. IIpocreiimme ciydan HHTETPUPYEMOCTH YPAaBHEHMS DUJEpa.

4. CucreMa ypaBHeHUH Dinepa st GyHKIIMOHATIOB, 3aBUCSIINX OT HECKOJIBKUX (PYHKITUH.

5. VYpaBuenue Ounepa-Ilyaccona nmns (yHKIIMOHAIOB, 3aBUCAIIUX OT TPOU3BOIHBIX
BBICIIUX MOPSIIKOB.

6. IIpocreiimas 3a1a4a BApuaMOHHOTO UCUNCIIEHNS € TIOJIBUKHBIMU IPaHUIIAMHU.

7. YcnoBus TpaHCBEPCAIILHOCTH B O0ILEM cilydae B 3a7jaue cO CKOJIb3SAIIUMHU KOHIIAMH.



B 3-em u 4-oM cemecTpax mpenycMOTpeHa MPOMEKYTOUHAS aTTECTAIMs B opMe dK3aMEeHa,
KOTOPBI ~ TPOBOAUTCS  cienyrommM oOpa3zom. OOydaromemycst Tpenjgaraercs B3sTh
HK3aMCHAIMOHHBIA OWJIET, COIEpKalIUil JBa TEOPETHUECKUX BOMPOCA U3 IMEPEUHS BOIIPOCOB,
NPUBEACHHBIX HIDKE W DK3aMCHAIMOHHBIA OWIIET ¢ OJHON 3ajmaveld (ypaBHEHHE, CUCTEMa
ypaBHEHUU, (QYHKIIMOHAT, TEKCTOBas 3ajada JUisg pEIIeHUsS METOJaMH BapUallMOHHOTO
HCUYHUCIICHUS ).

KOHTpOJILHLIe BOIIPOCHI Jisl NMPOBECACHUSA HpOMe)l(yTO‘lHOﬁ arrecrainum B (bopMe
IK3aMcEHa

3 cemecTp

1. OObikHOBeHHBIE AU depeHnnaIbHble YpaBHEHUS MEepBOro nopsaka. OCHOBHbIE
MOHATHUS TEOPUH OOBIKHOBEHHBIX U (HepeHIINaTBbHBIX YPAaBHEHHIA.
2. Pemenue obuiee, yactHoe. [lepBolit u 00mmii nHTErpan AuQQepeHInanbHOTO YpaBHEHHS.
3. 3agauya Ko u rpannyHas 3aiaya.
4. YpaBHEHHs IEPBOTO MOPSIKA, pa3pEIIEHHBIE OTHOCHTEIBHO MPOU3BOIHOM.
5. VYpaBHeHHS C pa3lIeNAONUMUCA TEPEeMEHHBIMH W TPUBOJASAIIMECS K HHM.
YpaBHeHHUs B TONHBIX U depeHinanax.
6. [TpuHIHUIT CKATBIX OTOOPAKCHHIA.
dy
7. Teopema cyIIeCTBOBAaHHUS U €IMHCTBEHHOCTH PEILICHUSI ypaBHEHUS dx = (X’ y).
8. VYpaBHeHus, He pa3pel€HHbIE OTHOCUTENIbHO Ipous3BoaHON. Teopema

CYILIECTBOBAHUS U PEIICHUS YPABHEHUS F(x.y,y)=0.

9. Ocobble TOUKH, 0OCOOBIE PEIICHUSI.

10. uddepennmansaple ypaBHEHHs TOpsAIAKa BBIIIE TEepBOro. Teopema
CYIIECTBOBAHHMS U €IMHCTBEHHOCTH pelieHus 11 AuddepeHIanbHoro ypaBHeHs BUIa

y(”) = f(x, YA y(”’l)).

11. CBenenue ypaBHEHHH n-ro nopsaka K cucteme AuQppepeHnnaIbHbIX ypaBHEHUN
nepBoro nopsiaka. TeopemMa O CyIIECTBOBAaHMM M €IMHCTBEHHOCTH PEIICHUS CHCTEMBI
muddepeHIMaNbHbIX ypaBHEHUH.

12. ®opmyna OcTtporpanckoro-JInysus.

13. Ilpocreiimue ciaydau NOHMKEHUS nopsaka. JluHelHsle nuddepeHraaIbHbe
YPaBHEHHUS N-TO MOPSJIKA.

14. TeopeMmsl 0 pelIEHUAX JIUHEHHOTO YPAaBHEHUS N-TO MOPSIKA.

15. JluneiiHble ypaBHEHHMsI C TOCTOSHHBIMH Ko3((uireHTaMu (OJHOpPOJIHBIE U
HEOJHOPOJIHBIE).

16. YpaBHeHus Diinepa.

17. nterpupoBanue nuddepeHaabHbIX ypaBHEHUH PU TOMOIIIU PSII0B.

18. MeTon masioro napamerpa.

19. [lonsiTHE O KpaeBbIX 3a/1auax.

20. Pemenue kpaeBoii 3anaun metooM QpyHKiuu ['puHa.

21. Tloctpoenue pynkuu ['puna.

4 cemecTtp



1. Cuctembl  nuddepeHIMaNTbHBIX  YpaBHCHHIA. OCHOBHBIE  TOHSTHS.
WNuTterpupoBanue cucteMsl JUQQepeHIaIbHbIX YPaBHEHUH MyTEM CBEICHUS K OJHOMY
ypaBHEHHIO 00Jiee BEICOKOTO MOPSIKA.

2. HaxoxneHue  MHTErpupyeMblx  KoMOMHauui.  Cuctembl  JIMHEHHBIX
muddepeHMaIbHbpIX  ypaBHEHUH. TeopeMbl O pemIeHUSX CUCTEMbl JTMHEWHBIX
nudepeHInAIbHBIX YPaBHEHUM.

3. Cucrtembl nuHEHHBIX AUGdEpEeHIINATBEHBIX YpaBHEHUH C  IMOCTOSHHBIMHU
koaurmeHTamu.

4. Teopust ycrounuBocTH. OCHOBHbIE NMOHATHSA. [IpocTreiiiire TUMBl TOYEK IMOKOS.
Bropoii meton A. M. JlanyHoBa.

5. HccnenoBanue Ha YCTOHYMBOCTH IO MepBOMYy mpuOmmkenuto. llpusnaku
OTPHULATEIBHOCTH IEVCTBUTEIIbHBIX YACTEN BCEX KOPHEH MHOTOWJICHA.

6. Cirydaii manoro ko3 QuIreHTa Mpyu NPONU3BOTHON BBICIIETO MOPSAKA.

7. YCTOMUHUBOCTH MPU MOCTOSHHO JEUCTBYIOIIMX BO3MYIeHUsAX. Teopema Mankuna

00 yCTOMYHMBOCTH MPU MOCTOSTHHO JEHCTBYIOIIUX BO3MYIIICHHSIX.
8. YpaBHEHHU B UaCTHBIX MPOU3BOJHBIX MIEPBOTO NOpsika. OCHOBHBIE MOHATHUA.
9. JIuneiiHble U KBa3WJIMHEWHBIC YPABHEHHSI B YACTHBIX MPOU3BOIHBIX IEPBOTO MOPSIKA.

CBsi3b C BEKTOPHBIM I0JIEM. XapaKTepUCTUKU. Teopema 00 0O0meM peneHuu
YpaBHEHHUS B YaCTHBIX IIPOU3BOJIHBIX IEPBOIO MOPSIKA.

10. Bapuauust u ee cBoiictBa. OCHOBHas JjieMMa BapHallMOHHOTO MCYUCIICHUS.
OcHoBHast TeopeMa BapHallMOHHOTO UCYUCIICHUS.

11. BapnanuonHas 3aj1aya ¢ HEOJIBM>)KHBIMU FPAHUIIAMU. Y paBHEHUE DUjepa.

[ (Yo Vo Yo Yo i B

12. ®yHknuoHasibl BUAA %o . Cucrema ypaBHEeHUU
Ditnepa.

X
jF(x, VoV y(”))dx
13. OyHKIIMOHAIBI BUIA Xo . YpaBuenune Ditnepa—Ilyaccona.
14. @OyHKUMOHANBI, 3aBUCAIIME OT (YHKIMA HECKOJIbKUX  HE3aBHCHMBIX
nepeMeHHbIX. YpaBHeHHe OcTporpaackoro.
16. Meton Bapuanuii B 3a/1auax ¢ MoJABMXKHBIMU I'paHuniaMmu. [Ipocteiimas 3agaya ¢
MOJIB>KHBIMH TPaHUIIAMHU.
17. YcnoBus TpaHCBEPCAITBHOCTH.

X
[F(x,y,z,y",2')dx

18. 3amava ¢ MOABMIKHBIMU TPaHULIAMU [T (DYHKIIMOHAJIOB BUJA Xo
3agauu, BHIHOCMMbIE HA K3aMeH
3 cemecTp

PeI_HI/ITB ypaBHeHI/IH:
1. 2xy'+y? =1. 13, 4y =x2 +y'2.
2. (x+yfy =1 14,y = 4y(xy' -2y



4 cemecTp

Pewmuts cucTeMbl ypaBHEHUI:

X—-5x-3y =0,
1. |[y+3x+y=0.
.|

.

X = AX,

— METOoJIOM Diisiepa
X =Yy —5cost,

y=2X+Y. — METOJ0M HUCKIIFOYEHUS

X=2X-Y,
y=X — metozom /I’ anambepa
-2
-1/

3
4

|

j — MaTpU4YHbIM METOJAO0M

o W =yeosin? 15. ('~ y)f =x?y? —x*.
. X '
b2 2 2y
_ —yP=y?- 1.
y'=y+2+t y-2x 6. (xy'—y) =y +
4. X+1 X+1 .
2 1 17. y=2xy'—4y".
5 Eny: X oy Yy "o 12
e 18. 2xyYy"=y"" -1.
6. y =tg(y_2X) " 12
) 19. yy'+1=y".
r_ y —X " ' 1
2 y 2y(x+1)' 20. Y =Xy +y+L
8. 6x5ydx+(y4 Iny—3x6)dy:0. y"+£+l:y_'2.
3 2 2 21. x x* oy
9. (x —2xy )dx+3x ydy = xdy — ydx.
3, _ ! w'
N V= v - 22. X°y" =(y—xy'Yy - %y’ ~x).
11. y" +y' =Sin X+ XCOoS X. 23, x%y"—2y =sinlnx.
y"+3y'+2y = : _ i
12 eX+1 24 Xy”+2y'_xy:0, yl X .
25. V' —ytgx+2y=0; y; =sinx
Haiitu PCUICHUA ypaBHeHPIfI, YAOBJICTBOPSAIOINHNEC YKA3aHHBIM KPACBbIM YCJIOBUAM.
1. y'+y=2x-m y(0)=0, y(n)=0.
2. y"=2iy=0; y(0)=-1, y(+x)=0.
3. X2y"+5xy'+3y =0; y()=3, y(x)=0(x2) npn x - +o0
Jlist ka0 U3 KpaeBbIX 3a/1a4 MOCTPOUTHh PyHKIMIO ['prHa.
1 xPy"+2xy"= f(x); y(l)=0, y'(3)=0.
2. ¥'-y=f(x) y(0)=0, y(2)+y(2)=0.
3. X2y +2xy' -2y = f(x), ( ) OrpaHUYEHO, y() 0.



{)‘( =2X+ Yy +2e',
at
5. Y =X+2y—-3e"._ \ieronom HeonpeaenEHHBIX K03 HUIMEHTOB

. 1
X=X—y+—0,
cost

6. LV=2X-Y. — METOJ/IOM BapHalllK MOCTOSHHBIX
7. Tloap3ysch onpeneneHueM yCTOHUUBOCTH MO JISAMyHOBY, BBISICHUTD, YCTOMYMBO JIH

pelieHre ypaBHeHusI X =t — X ¢ HauyaJbHBIM yCIOBUEM X(O) =1
C nomoisio Teopemsl JIsmyHoBa 00 YCTOMYHUBOCTH 110 IIEPBOMY MPUOIMKEHUIO
UCCJIEI0BATh HAa YCTOMYNBOCTD HYJIEBOE PEILIEHUE B CIEAYIOIINX CUCTEMAX:

X=X +y2-2x,
8. {y:3x2 — X +3y.

X =e*"?Y —cos3x,
9 {y = J4+8x—2e".

x=1g(y —x)

y=2Y —ZCOS(E—X].
10. 3

HccnenoBaTh, MpH KaKUX 3HAYCHHUSX ITapaMeTpoB & U b acumnToTHUeckn ycToH4YMBO
HYJIEBOE PEIICHUE B CICAYIOLIUX CUCTEMAX:

{)‘( =ax+y+ o
. 2
11. ly=X+ay+y".
X =Yy +Ssinx,

12. |y =ax+hy.

[Tonw3ysick Teopemotii ['ypBuila 006 OTpUIIATEIHFHOCTH IEHCTBUTEIBHBIX YacTel BCeX KOpHEH
MHOI'O4JICHaA, UCCIJICA0BATh }’CTOI\/'I‘II/IBOCTI) HYJICBOI'O pCIICHUA B CIICAYIOIINX 3agavdax:

13. YV +2y"+3y"+ 7y +2y =0.

14. y" +8y" +14y" + 36y’ +45y =0.

m

15,y +2y" +4y

Pemntes ypaBHEHUS

+6y"+5y +4y =0.

(x2 + y2)§+2xyg+z2 =0.
16. X oy

xM ya—u+(z+u)a—u— Xy
17. oX oy oz '

<y+222)2_2X22Q=X2; )
18. OX oy X=12, y=X°.

Haiitu sxcTpemanu ¢pyHKIIMOHAIOB:
1

o DO= [l ey b

1 0 =0, y(l)=l.



1
2

TIPH YCIIOBHSX y(0)=0, =3 y'(0)=0, y'(1)=1.
/2

Iy z()]= | [y +22 —2yz ) J0)=0. y(Ejzl, 0)=0, z(gjzl.

21. 0

TuroBkle K3aMeHAIIMOHHBIE OUJIETHI HIMEIOT cnez[yfoumﬁ BUA.

Tomckuii 2ocyoapcmeeHHblll YHUBepCUumem
Daxynvmem NPUKIAOHOU MAMEMAMUKYU U KUOEPHEeMUKU
Kageopa uccnedosanus onepayuii

JAunddepennuaibubie ypaBHEHUS

IK3aMeHAHOHHBIN Onier No 1

1. IlpuHuMn cxaTblX OTOOpaXKEHUI.

2. JluneiitHble OTHOPOAHBIE YPABHEHUSI C TOCTOSSHHBIMU Kod(dunmenTamu. Cirydaid KpaTHBIX
KOpHEH XapaKTepUCTUUECKOTO YPaBHEHUS.

3as. kaghedpoii, 0.m.u., npogheccop /A.M. I'opyes/

Tomcxuii 2ocyoapcmeeHHblil yHUsepcumen
Daxyrbmem nPUKIAOHOU MAMEMAMUKYU U KUOEPHEeMUKU
Kagheopa uccnedosanus onepayuii

JAu¢ppepenunaibHbie ypaBHEHHUS

IK3aMeHAHOHHBIN OnJier No 1

1. Teopema JIsnyHoBa 00 aCUMIITOTUYECKON YCTOHUNBOCTH.

2. Bapwmanus u e€ cBolcTBa.

3as. kagedpotl, 0.m.1., npogheccop /A.M. I'opyes/




4. Meroauyeckue MaTepuHajbl, oONpedesiiole MNpPoUeAypPbl  OLEHMBAHUS
0o0pa3oBaTeJIbHbIX Pe3yJibTATOB 00y4eHUs

4.1. Metonuueckiue MaTepHalibl JJIsi OICHKH TEKYIIEro KOHTPOJIS YCIEBaeMOCTH IO
JUCIUTLINHE.
3a KOHTPOJBHYIO PabOTy CTAaBUTCS «3a4éT», €CJIIM PEUIeHbl BCE 3aJaHUs MPEIOKEHHOTO
BapHaHTA.
4.2. MeTtonuueckiue Marepuaiabl JUIsl MPOBEACHUS MPOMEKYTOYHOH aTTeCTalluk 10
JMCIIUILIMHE.

Kpurepun ¢popmMupoBanusi OieHOK NP NMPOBEAeHUN 3a46Ta

«3a4éT» CTaBHUTCSI B TOM ci1ydae, €Cln 06yqa101u1/11710;1 OTBE€THUJI HE MCHEC, Y€M Ha ABa
BOIIpOCa U3 MPCAJIOKCHHOI'O BBIIIC CIIMCKA.

Kpurepuu popMupoBanus oieHOK NpH MPOBeIeHNN IK3aMeHa

OneHKH TpU MPOBEICHUH dK3aMeHa (OPMHUPYIOTCS B COOTBETCTBHU C HWKEIPHUBEICHHOM
TaOJIHULIEN.

HCYAOBJICTBOPUTCIIbH YAOBJICTBOPHUTCIBHO Xopomo OTJIMYHO
(0)

He orBetmn nu Ha | OtBeT Ha ojguH w3 | OtBetrii  HAa  o0a | OtBeta Ha  00a
OIH u3 JBYX | IBYX BOTIPOCOB | BOIIpOCa u HE | BoIpoca u
BOIIPOCOB OMJieTa M HEe | OWjeTa W PEMIWI | MOJIHOCTBIO — PEMIMII | IMMOJIHOCTBIO — PELIHII
peLIu 3a1auy. 3ajauqy. 3ajauy. 3ajauy.

OTBeTH Ha OOUH U3
TIBYX BOIIPOCOB
Owiera U He pemuni

3a1aqy.




