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1. Mecto pucyuninHsbl B cTpyktype OITIOII

Mucuynuaa 51.0.09 [IuddepenimanbHble ypaBHEHHUsSI OTHOCUTCS K 00s13aTe/TbHOM YacTH
oOpa3zoBare/ibHO MTPOTPaMMBbI.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

dHaau3 u cuHmes

YK-1.2: ¥Ymeem coomHocumb

- Memoabl, OCHOBdHHbIE Ha

npakmuueckuli onbim paboms! |Qucyunauxe
C UHGOPpMAYUOHHBIMU
UCMOYHUKAMU, ONbIM
’ YK-1.2:
HAay4yHO20 NOUCKA, CO30aHUs
Ymeem:

HAY4YHbIX MeKcmos

— UHMepnpemupoeamb HO8YIO
uHpopmayuro 8 npedmemHoil
obaacmu;

— 0oKasbleamb paHee U3yueHHble
8 PaMKax OUCYUNAUHBL
mamemamuyeckue
ymeepacoeHust;

YK-1.3:

Bnadeem:

— mepmuHonozueli npedmMemHoli
obaacmu;

— HaBbIKAMU NOUCKA
uHpopmayuu 8 pamkax
npedmemuoil obaacmu e cemu
HumepHem u dpyaux
UCMOYHUKAX;

— OCHOBHbIMU NpuemMamu
npoeedeHus MamemMamu4eckux

dokazamenbcme

YK-1.3:

Bnadeem:

®dopmupyemsbie IInaHupyemMble pe3yabTaThl 00yueHus mo gucouiuinHe | HanveHoBaHMe OI€HOYHOI0 CPeACTBA
KOMIIeTeHI{UH (Moayn10), B  COOTBETCTBMM C HHAMKATOPOM
(xop, cofepykaHve | AOCTHIKeHHs KOMIIeTeHI[UH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHI[UH MO JUCLHIIIHHE KOHTPOJIA NPOMEXKyTOUHOMI
(xopm, cofiepkaHue ycrneBaemMoCTH arTecTanuu
VHAWKATOpa)
YK-1: CnocobeH YK-1.1: 3uaem npuHyunbt YK-1.1: CobecedosaHue
ocywecmensimb 3 cbopa, ombopa u o606wenus | YK-1.1: SK3amen:
nouck, Kpumuyeckuu UHCPOPMGL{UU 3naem:

KoumposnbHble

ungopmayuu, 80NnpoChl

pasHOpoOHble si8AeHUs U cbope, aHanuze u
npumeHsimb
cucmemHbiili nodxod | CUCMEMAmu3uposams ux 6 UHmMepnpemayuu Hay4Hbix o
s pamKax usbpaHHbix 8UO08 OaHHbIX; adem.

- Tecm

peueHus npogeccuoHanbHoU — OCHOBHble NOHAMUS,
nocmaeneHHbIX 3a0ay | dessmeabHOCMuU aHaaumu4eckue U YucieHHble

YK-1.3: imeem MemoObl, usyuaemble 8




— mepmuHonozueli npedMemHoli
obaacmu;

— HaBbIKaMU NOUCKa
UHpOpMayuu 8 pamKkax
npedmemuoll obaacmu 8 cemu
HumepHem u Opyaux
UCMOYHUKAX;

— OCHOBHbLMU NpuemMamu
npogedeHuss MamemMamuy4ecKux

dokasamenbcme

OIIK-1: Cnocoben OIIK-1.1: 3Haem OCHOBHble OIIK-1.1: AyoumopHas
npumeHsmb No/0JCeHUs U KOHYenyuu 8 3Haem KOHMposbHas paboma DK3amen:
chynoamenmanvhbie | o6aacmu mamemamuueckux u |- o6uyio meopuio 3adauu
3HAHUA, NO/IyYeHHble

ecmecmeeHHbIX HAyK, 6a3oeble |dugpepenyuanbHbix
8 obnacmu B

meopuu u ucmopuu ypasHeHuil u cucmem
mamemamuyeckux u 3auém:
(L) ecmecmeeHHbIX OCHOBHO20, meopuu aud)dwperiquaﬂbelx Konmeonenan baSoma
HayK, u KOMMYHUKayuu; 3Haem ypasHeHuli (cyujecmeosaHue u p p
UCNo/b308amb UX 8 OCHOBHYI0 MepMUHON02UI0 €0UHCMBEeHHOCMb pelleHUs!
npogpeccuoHanbHoli OIIK-1.2: ¥Ymeem 3adauu Kowu,
OdesimeabHOCMU

ocyujecmensimb nepeuyHbili
cbop u aHanuz mamepuana,
UHMepnpemuposamb
DasnuyHble Mamemamuyeckue
06®veKkmb!

OIIK-1.3: meem
npakmuueckuti onbim pabombt
C peuleHuemM CMaHOapmHbIX
mamemamuyueckux 3a0ay u
npumeHsiem ez2o0 8
npogeccuoHanbHou

desimenbHOCMU

HenpepbleHAs 3a8UCUMOCMb OM
HAuanbHbIX ycaosull u
napamempos,
Oucppeperyupyemocmb no
HAQ4anbHbIM

YCA08UAM U NAPAMEMPAM;

— meoputo NUHelHbIX
ougpepeHyuanbHbIX
YpagHeHuli u cucmem
ypasHeHuli;

— munbl U MemoObl peuleHust
UHMezpupyemblx HeAUHelHbIX
00bIKHOBEHHBIX
OuchpepeHyuanbHbIx ypagHeHuil
nepgo2o U 8bICLULX NOPAOKO8;
— meopuio UHMe2panos
HOPMA/IbHBIX cuCMeM

OdugpepeHyuanbHbIX ypasHeHull;

— meoputo ycmotiuugocmu
peweHutl

OdugpepeHyuabHbIx ypasHeHull
u cucmem

ypagHeHuti;

— onpedeseHue u 3manst
nocmpoeHust

Mamemamuueckoll Mmooenu
OJuHamuueckoli

cucmembl;

— KauecmeeHHO-ULC/1eHHble
Memoobl

nocmpoeHus napamempuueckux
u

¢azosbix nopmpemos

adB8MOHOMHBbIX




OuHamuuecKux cucmem 8mopoco

nopsioka

OIIK-1.2:

Ymeem

— Haxodumb obujee pewieHue u
peuueHue

3adauu Kowiu uHmezpupyembix
OuchpepeHyuanbHbIx ypagHeHuil
1-20

nopsioka (¢ pazoeasowumucs
nepemeHHbIMU, 0OHOPOOHbIe,
/UHeliHble, 8

no/HbIx dugeperyuanax u
npueooumbie K

HUM, He pa3peuieHHble
OMmMHOCUMENbHO

npou38ooHol);

— HaxoO0umb obujee peweHue u
peuweHue

3a0auu Kowu nuHeliHbIX
OucppepeHyuanbHbIx ypagHeHuil
8bICLUUX

nopsi0Ko8 € NOCMOSIHHbIMU
Ko3ppuyueHmamu;

— Haxooumb obujee pewieHue U
peueHue

3adauu Kowu AuHetiHbix
OucpepeHyuanbHbix ypagHeHuil
8bICUUX

nopsi0Ko8 ¢ nepemMeHHbLMU
ko3¢ puyuenmamu;

— Haxooumb obujee pewieHue u
pewieHue

3a0auu Kowu AuHetiHbix cucmem

OJugpepeHyuabHbix ypasHeHull
c

NOCMOSIHHbIMU
ko3¢pPpuyuenmamu;

— HaxoOumb obujee peweHue u
pelueHue

3adauu Kowu HeauHeliHbIX
OdugpepeHyuabHbix ypasHeHull
8bICLULX

nopsioKo8 U HeAUHellHbIX cucmem

ypasHeHuli;

— HaX00uMmb COCMOSHUSL
pasHosecust

a8MOHOMHbBIX OUHAMUYECKUX
cucmem

8Mop020 nNopsoKa, uccaedoeamb
ux mun u




Xxapakmep ycmotiuugocmu no
nepeomy

npubaudiceHulo, cCmpoumnb
¢hazoebiil nopmpem
aHaaumuyecKumu u
KauecmeeHHO-UYUCAeHHbIMU
Memooamu;

— cmpoumb U uccae0o0eamb
mamemamuueckue mMooeau
HECNONHCHBIX OUHAMUYECKUX
cucmem 8 ¢popme
OJugpepeHyuanbHbIX
ypagHeHuil ;

OIIK-1.3:

Bnadeem

— HABbIKAMU peleHUs1 OCHOBHbIX
munog ougepeHyuanbHbIX

ypasHeHuil u cucmem

— HABbIKAMU NOCMPOEHUS U
uccned0osaHust
mamemamuyeckux

MoOesell 8 popme
OucppepeHyuanbHbIX ypagHeHull;
— HaebIKaMU UHMepnpemayuu
pe3ynbmamos uccne008aHust
OouHamuueckux cucmem e ¢popme

oucppepeHyuanbHbIX ypagHeHuil.

3. CTpyKTypa U cojep)KaHHe AUCIUILIUHbI

3.1 TpyA0eMKOCTb AUCLUII/IUHBI

OYHas
OO011as TPy/J0EMKOCTBD, 3.€. 7
Yacos 1o yuefHOMY IJIaHy 252

B TOM 4uCIIe

ay//MTOPHBIE 3aHATHSA (KOHTAKTHasi padora):

- 3aHATHUS JIEKIIHOHHOT'0 THIIA 48

- 3aHATHS CEMHHAPCKOro THMNa (MpPaKTHYeCcKHe 3aHATHS / 1abopaTopHbIie PaGoTh) 64

- KCP 3
caMocTosTe/IbHasA padoTa 101
ITpomexyTouHas arrecTanys 36

Jk3ameH, 3a4éT

3.2. CozepxaHue JUCLUIIIVHbI

(cmpykmypupoeaHHoe no memam (pa3denam) C YKA3aHUueM OmMBeOeHHO20 HA HUX Ko/auuecmed

axkademuuecKux udacog u 8uobl yuebHbIX 3aHamuil)




HaumeHoBaHue paszesioB ¥ TeM AUCLUTIIMHBI Bcero B TOM 4Uuc/e

(acen) KonTakTHas pabora (pabota Bo
B3alMO/IECTBUHU C TIperiofiaBaTesiemM),
Yyackl U3 HUX
3aHATHS CamocrosiTesibHast
CeMHHApCKOro pabora
3aHATus THTIa o6yuatowerocs,
JIeKLIMOHHOTO | (TIpakThYeckue | Bcero Hackl
THUMa 3aHsATHsA/Mabopa
TOpHbBIE
paboThI), Yyacel
0 0 0 0 0
o) ¢ ¢ o) ¢
0 0 0 0 0
Tema 1. Tema 1 ITousitie o AuddepeHIManbHOM YpaBHEHUH.
MaremaTrHueckie MOJe/ Iy JUHAMHUECKHUX CUCTEM B JopMe 0ObIKHOBEHHBIX 18 4 4 8 10
I depeHIMaNbHBIX YpaBHEHUH
Tema 2
ema ,E[I/I(b(be[)EHHI/Iaanblue ypaBHeHUs TIepBOro MOPsi/IKa, pa3pelleHHble 38 14 14 78 10
OTHOCHTEJIbHO TIPOU3BO/JHOM
Tema 3. [IluddepeHianpHble ypaBHeUs 1epBoro 1opsijKa, He paspelleHHbIe 18 4 4 8 10
OTHOCUTE/IbHO TPOU3BOIHOU
Tema 4. IuddepeHLianbHble YpaBHEHHUS BBICLIUX TTOPSIJKOB. 18 4 4 8 10
Tema 5. JIuHeliHble ypaBHeHUsI BBICIINX TIOPSAKOB. 22 6 6 12 10
Tema 6. TToHsITHe 0 cucTeMax 0OBIKHOBEHHBIX U dhepeHIIHaTbHBIX 14 9 9 4 10
yPaBHEHU.
Tema 7.JIuHel 7
ema 7.JIuHeliHble cucTeMbl AubdepeHLMaIbHbIX YPaBHEHHH C 24 4 10 14 10
MIOCTOSTHHBIMU K03 durieHTamu.
Tema 8. YcroitunBocTs pelieHui JuddepeHIMaIbHbIX YPaBHEHUH. 16 2 4 6 10
Tema 9. ®,
ema a30Bble MOPTPEThl aBTOHOMHBIX AMHAMUYECKUX CUCTeM BTOPOro 97 4 1 16 1
TopsiAKa.
Tema 10.Teopust HHTErpasoB HOPMa/IBHOH CUCTEMbI OOBIKHOBEHHBIX 18 4 4 8 10
b depeHIHANBHBIX YPAaBHEHUH.
ATrecrarust 36
KCP 3 3
WTtoro 252 48 64 115 101

Cojep)kaHue pa3/ie/ioB M TeM AUCIUIUTUHBI

3 cemecTp:

Tema 1 TTousitrie 0 auddepeHMaTBLHOM ypaBHeHHH. MaTtemMaTiyecKre MO/IeNy IMHAMAYeCKUX CUCTEM B
¢dopme 0OBIKHOBEHHBIX AuhepeHInaIbHBIX ypaBHeHU: OObIKHOBEHHOE v depeHIabHOe YpaBHEHHE.
IuddepenipansHoe ypaBHeHNE B YaCTHBIX TPOU3BOAHBIX. TTopsizok

ypaBHeHus1. Cucremsl auddepeHLInaIbHBIX ypaBHeHNH. 3a7laur aHa/in3a U reOMeTPUH, TIPUBOJSILHE K
0OBIKHOBEHHBIM A (hepeHIMaIbHBIM ypaBHeHHUAM. MaTeMaTUueCK1e MOZeN JUHaMHUUeCKUX CUCTeM B (hopme
0OBIKHOBEHHBIX /IU(depeHIHanbHbIX YPaBHEHUH.

Tema 2 [IucddepeHipanbHble ypaBHEHUs TIEPBOTO TIOPsiKA, pa3pellieHHble OTHOCUTETLHO ITPOU3BOIHOM:
Oo611iee, yacTHOe, 0coboe perrienue. OO61Mi uHTerpas. 3agada Ko, [Tose HaripapieHuii. MeTo/ M30K/IHH.
VHTerprpyeMblie THIbI YPaBHEHHH MepBOTo MOPSjKa, Pa3pelleHHbIX

OTHOCHUTE/ILHO TTPOM3BO/IHOM (YpaBHEHUS C Pa3/esisoMUICS TTepeMeHHBIMHU, OTHOPOAHbIE YPaBHEHUS,
JIMHeHHBIe YpaBHEHUs], YPaBHEHUS B MOHBIX AUddepeHi[ianax U MpUBoIUMbIe K HUM). CyIlleCcTBOBaHUe U
00l1He CBOMCTBA pellleHnH ypaBHEHHH MePBOTrO TIOPsi/IKa, pa3peleHHbIX

OTHOCHUTE/TBHO MPOU3BO/[HOM (CyIleCTBOBaHUE U e/[MHCTBEHHOCTD PeIllieHus 3a/jaun Kolm, mpo/io/rkaeMble U
HEeIpo/I0/KaeMble pellleHus], CTeTleHb I7Ia[KOCTH PellleHnH, HelpepbIBHas 3aBUCUMOCTD PeIleHHH OT



Hava/bHBIX YC/IOBUM U TapameTpoB, AuddepeHIIMpyeMOCTb pellieHui 1o

HavaJbHBIM YC/IOBUSM U TIapaMeTpam).

Tewma 3 /TuddepeHianbHble ypaBHEHHUS TIEPBOTO MOPSI/IKa, He pa3pellieHHbIe OTHOCUTE/TLHO TTPOHU3BOHOM:
ITone HanpaBieHuii. O6I1iee, yacTHOE, 0coboe pemierue. 3ajaua Koy, MeTo BBeZieHMsI TTapaMeTpa.
YpaBHenus Jlarpanka u Knepo.

Tema 4 TuddepeHianbHble ypaBHEHHUS BBICIIMX NOPsAKoB: OO1iee, uacTHoe perreHue. 3agavua Ko, Turbt
ypaBHEHUM, UHTerpupyeMble B KBaZipaTypax. THITbI ypaBHEHUM, AOIYCKAOIIYe TIOHIDKeHe TIopsiIKa.

Tema 5 JIuHelHbIe YpaBHEHUs BBICITNX TTOpSAAKOB: PyHjaMeHTaIbHast crcTeMa peleHui. OO1ijee pelreHye
JIMHEWHOTO O/IHOPO/HOTO ypaBHeHus1. Oblijee pellleHre TMHEHHOTO HeO[HOPOAHOTO ypaBHeHus. OThICKaHWe
YaCTHOTO pelleHUs JIMHeHHOTr0 HeOJHOPOAHOIr0 ypaBHeHUsl. MeTo/, Bapyalliy TPOU3BOJIbHBIX TOCTOSIHHBIX.

Mertoz Koum. JInHeliHble ypaBHEHUS C TIOCTOSIHHBIMU Ko3¢duieHTamMu. Metoz Jitiepa mOCTPOeHUs
(dbyHIaMeHTaIbHOM CUCTeMBI pellieHui IMHEMHOT0 OHOPOAHOr0 YpaBHeHUs. MeTo, HeornpeeneHHbIX
K03(p(pUI[MEHTOB OTHICKAHUS YaCTHOTO pellleHusl TMHeHHOro HeoJHOPOAHOro ypaBHeHusl. JIuHelHbIe
ypaBHeHHUsI C TiepeMeHHBIMHU KO3 QuLieHTaMu. Y paBHeHue Diijiepa.

4 cemecTp:

Tema 6 IToHsiTHe 0 cHcTeMaX OOBLIKHOBEHHBIX JuddepeHIanbHbIX ypaBHeHUH: KaHOHHUecKas cucrema
IvpdepenuanpHblX ypaBHeHui. CucreMa B HopMabHOU (hopMe. ITopsok cucremsl. KaHoHHveckas u
HOpMaJIbHast

cucteMsl. Perienne. Obiriee pemerre. YacTHoe pertieHye. 3agavua Koim. Teopema CyliijecTBOBaHUS U
e/IMHCTBEHHOCTH pellleHus 3ajaun Komu.

Tema 7 JIvHeliHble crucTeMbl JuddepeHLuaTbHBIX YPABHEHUM € MOCTOSIHHBIMU KO3 dHULIeHTaMu:
dyHaameHTanbHas crucreMa peltieHri. OO1ijee pellleHYe JTMHEHHONM 0HOPOAHOM crcTeMbl. MeToz Jitepa
rocTpoeHus pyHJaMeHTaTbHOUM cHCTeMbl perieHri. OO1ijee pelieHre TMHEHHONW HeOJHOPOJAHOW CHCTEMBI.
OTbiCcKaHMe YaCTHOT'O pellieHust TMHeHHOW HeoJHOPOJHOU cucTeMbl. MeTo/, Bapyaliiy NPOM3BObHBIX
TIOCTOSIHHBIX. MeTo/ Heolpee/leHHbIX K03¢dULieHToB. MeTo/, KOMITZIEKCHBIX aMIVIUTYA. [IpuHImn
CyTIeprHo3ULI1H.

Tema 8 ¥YcroiunBoCTb pellieHUN AuddepeHIMaNbHbIX YPaBHEHUM: Y CTOMUMBOCTS 110 JISTIYHOBY U
aCHMIITOTHYeCKasi yCTOWYMBOCTb. VccieoBaHNe YCTOMYMBOCTH TI0 TTepBOMY TipubmkeHnto. Kpurepwuii Payca-
I'ypBuna. VccneoBanue yCTOMYMBOCTY C IOMOLBIO (PyHKIMY JIAyHOBA.

Tema 9 ®da3oBble OPTPeThl aBTOHOMHBIX JUHAMUYECKUX CUCTeM BTOPOrO NOpsifika: ABTOHOMHBIE U
HEaBTOHOMHEBIE CUCTeMBbl. ABTOHOMHASI CHCTeMa BTOPOTO TMOpsi/iKa U ee pa30Boe NPOCTPaHCTBO. COCTOSTHUS
paBHOBeCHS], UX THUII U XapakKTep ycToiiurBocTy. Pa3oBblii nopTpeT. KauecTBeHHO-UKMC/IEHHbIE METO/[bl
MOCTPOeHus (a30BbIX MOPTPETOB ABTOHOMHBIX AWHAMUYECKUX CUCTEM BTOPOTO MOPSiZKA.

Tema 10 Teopust HHTerpaioB HOPMaIbHOM CHUCTeMbI 0OBIKHOBEHHBIX Au(depeHIaabHbIX YpaBHeHH: OOt
uHTerpai. Ilepolii nHTerpan. IloHKeHre OpsKa CUCTEMBI C TIOMOILLbI0 He3aBUCHUMBIX TIePBBIX HHTErPasioB.
Petervie 3apaun Kot ripu HammMuuu ob1iiero UHTerpara.

4. YueOHO-MeToAMYeCKOe 00eceyeHHe CaMOCTOSITe/TbHOW PadoThI 00yJarouXCsi

CamocrosiTenibHasi paboTa 0OyuaroL[UXCcsl BK/IIOUaeT B CeDbsi MOATOTOBKY K KOHTPOJIHBIM BOITPOCAM U
3a[laHUsIM JIJIsl TeKYIlero KOHTPOJIsi U TIPOMEXYTOUHOW aTTeCTallud IO WUTOraM OCBOEHMS JUCLIATIIHBI
NIpUBeJIeHHBIM B I1. 5.

1. I'youna E.B., Kaguna E.FO., Kucenesa H.B., Ocurios I'.B. [IpakTUKyM M0 AUCLIATITHE
"Nuddepenuanbabie ypaBHeHUs" (1-1 yacTh). YuebHO-MeTO[uUeCKOe rocobue.
http://www.unn.ru/books/met_files/DU%?2011%20(I).doc

2. Henunelinble quddepeHiiranbHble ypaBHEHHS BBICIINX TIOPSIIKOB : yueOHO-MeToinYecKoe
rocobue



/ H. B. Kucenea ; HHI'Y um. H. 1. JlobaueBckoro. - Huwkuuit Hoeropos : U3g-so HHI'Y, 2019. - 32
C. - TeKCT : 371eKTpPOHHBIN.

http://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=794850&idb=0

3. Kucenesa H.B. KoMIibloTepHbIi KOMITIEKC 10 KaUeCTBEHHOM TeopuH JuddepeHIanbHbIX
ypaBHEHUH /1151 TIOZIePKKHA CaMOCTOSITe/IbHOM paboThl 00yJaromuxcs / MexxayHapoaHbIi
3JIeKTPOHHBIN KypHan «Obpa3oBarenbHble TexHOoruu 1 ob1iectBo (Educational Technology &
Society)». Ne 1. T. 21. 2018. C. 423-434.

5. ®oHJ OLEHOYHBIX CPeJCTB //Ifi TeKYIero KOHTPOJIs1 YCIeBaeMOCTM U HNPOMEeXYTOYHOMI
aTTecTalMi Mo JUCIUIIMHE (MO/Y/II0)

5.1 TunoBble 3ajjaHusA, HeOOXOAUMBIE /I OLEHKH Pe3y/JbTaTOB 00y4yeHHs NPH HPOBeeHHH
TeKyIlero KOHTPOJIA yCIIeBaeMOCTH C yKa3aHMeM KpUTepHeB X OLleHUBaHHUA:

5.1.1 TunoBble 3asaHusa (omeHouHoe cpeacrBo - CobOecefoBaHue) /I  OLEHKH
copmupoBanHocTu KomnereHiuu YK-1:

1. IuddepenupmanbHble ypaBHeHust ([Y) 1 nopsiika, pa3pelieHHbIe OTHOCUTETLHO TPOU3BO/HOM.
Pemrenue. O61ijee pemieHyve, yacTHoe pemienue. O61uii nHTerpas. 3agaua Kormm.

N

TeopeMa 0 CylLleCTBOBaHHUU U €JUHCTBEHHOCTH pelueHus 3agaun Komm ansa Y 1 nopszka,
paspeleHHOTr0 OTHOCHUTE/IbHO TTPOM3BOAHOM.

Teopema o npofj0/DKeHNH peltleHNd 3aaun Kommy.

Teopema 0 HelpepbIBHOM 3aBUCMMOCTH pellieHust 3aZiaun Kolli oT mapameTpos.

Teopema 0 HernpepbIBHOW 3aBUCUMOCTH pellieHus 3aaur KoM OT HauaabHbIX yC/IOBUN.
CrerleHb I71aKOCTH pellieHuUs 3ajaumn Kowmu.

OuddepeHipyemMocTs pelieHus 3aziaui Kol 1mo HauajabHBIM JaHHBIM U TTapaMeTpaM.
Oco6vie pertienus 1Y 1 ropsifika, pa3pelieHHoro OTHOCHTEIBHO MPOM3BofHOMH. Crioco0Obl UX
OTBICKaHUSI.

9. Jluneiinble 1Y 1 nopsifka. Teopema 0 CTPYKType OOILero pereHusi.

10. 1Y 1 nopsiaka B moiHbIX quddepeniyanax. Heobxoaumoe U J0CTaTOUHOE YC/IOBUE.

11. Teopema 0 uuC/ie UHTErPUPYIOLMX MHOXUTesel /1Y 1 nopspka.

N~ W

12. Y 1 nopsigka, He pa3pellieHHbIE OTHOCHUTE/EHO TIPOM3BOAHOMN. Pelienrie. Obliiee pelieHre, YacTHOe
petienue. O61wii uHTerpat. Iose Hanpasienwid. ITocraHoBka 3azaun Koy,

13. Teopema CyliLeCTBOBaHUS M e JUHCTBEHHOCTH pellieHnd 3agaun Ko s Y 1 nopsaka, He
paspeleHHOr0 OTHOCUTE/IBHO TTPOX3BOAHOM.

14. Oco6vie perenus /1Y 1 nopsizika, He pa3perieHHOro OTHOCHUTETLHO MPor3BoiHON. Croco0bl
oTbicKaHusl. [JucKkpyuMuHaHTHast KpyBast. Orubaroriasi ceMeicTBa MHTErPajbHbIX KPUBBIX.

15. Y Beicmmx nopsifkoB. Ob1igee pemenye. O6muii uHTerpan. 3agaua Komm. Teopema cyIecTBOBaHUS
Y eIMHCTBEHHOCTH pelleHus 3afaun Komm.

16. Jlunelinsle auddepeHianbHble ypaBHEHNS BBICIINUX MMOPSIKOB. OTHOPO/IHBIE M HEOJAHOPO/IHbIe
ypaBHeHus1. CBONCTBa pelleHn TUHeNHBIX OAHOPOAHBIX ypaBHEHUM.

17. JluHeliHble ogHOpoAHbIe [TY n -ro nopsaka. @yHaameHTanbHast cucteMa peteruit (OCP). Teopema 06
00111eM peleHNH TMHeHHOTo offHOpogHoTro 1Y,

18. Jluneiinsie HeopHOpoAHBIe 1Y n -ro miopsigka. TeopeMa o cTpyKType o6imero pemeHus. CBOWCTBa
petiieHUI. [TpPUHLIUTI CYyTIEPIIO3UIUMN.

19. Cuctemsl 06bIKHOBeHHBIX [TY. TTopsazok cucteMbl. KaHoHHUecKast 1 HOpMasbHasi CUCTeMBI. PeliieHue.
Oo0ee pemrenue. YactHoe perierue. 3agaua Kormy.



20. Cuctemsl 1Y B HopmasbHo hopMe. TeopeMa CylilleCTBOBaHUS U e JUHCTBEHHOCTU pellieHUs 3afauu
Kown.

21. Jlunetinele cuctembl Y B HOpManbHOM Gopme. OZHOPOJHBIE Y HEOAHOPOAHLIe cucTeMbl. CBONCTBA
pelleHu TMHEeHHOW OHOPOIHOM CUCTEMBI.

22. JluHeliHble OHOPOAHbIe cucTeMbl Y B HopManbHOU (opme. DyHAaMeHTa/lbHasi CUCTeMa pelleHni
(®CP). Teopema 06 00I1IEM DPEIIEHUH.

23. JluHeliHble HeoHOPOAHBIEe crcTeMbl []Y. Teopema o cTpyKType obiriero perieHus. CBOiCTBa
peteHuii. [IpUHLIMI CyTIepHo3ULIUK.

24. VlaTerpar, epBbIi MHTErpaj, o0y UHTerpaa HOpMaabHOU cucteMbl Y.

25. HeobxouMoe U ZI0CTaTOYHOE YC/IOBHE MEPBOr0 MHTErpaaa HopMaabHOM cucTeMbl Y.

26. He3aBUCUMOCTE MepBbIX UHTerpasioB HOpMasibHOU cucTteMbl Y. Teopembl 0 UKcC/ie ePBBIX
VHTErpajioB HOpMasbHOM cucTeMsl 1Y ¥ 0 uKc/ie He3aBUCHMBIX MepBbIX MHTErpajioB.

27. YCTONUMBOCTE pelleHni AMHaMA4YecKux cucteM. Teopema JIsimyHOBa 06 yCTOMYMBOCTY TI0 TIEPBOMY
npubmmkenuto. Kpurepwuii Payca — I'ypsurja.

28. ABTOHOMHBIE M HEABTOHOMHBIE JUHAMUUECKHEe CUCTeMbI 2-T0 nopsigka. @a3oBoe NpoCTPaHCTBO.
@daszoBast TpaeKTOPUSI.

29. CocTosiHMS paBHOBECHsI aBTOHOMHOM JAMHAMHUYeCKOM CHCTeMbl, UX TUIT U XapaKTep YCTOMUMBOCTH.
da30BbIil TOPTpeT.

Kputepuu onenuBanus (oneHouHoe cpeacTBo - CobecefoBaHue)

Ouenka Kpurepun onieHMBaHUsA

3da4TeHO OTBeThI Ha BOIIPOCHI BEPHBIE W/ C HE3HAUNTE/IbHBIMU TIOTPEIIHOCTAMUA

He 3auTeH0  OTBETHI HA BOTIPOCHI C TPYOBIMU OIITOKaMH

5.1.2 TunoBble 3afiaHusA (OLEHOYHOE CPe/ICTBO - AyiUTOPHasi KOHTPO/IbHasA padoTa) A/iA OLeHKHU
copmupoBanHocTu KomnereHuu OITK-1:



Konrtponshas paGora Nel,
Jananmne 1:

Haiitn obiee pemenne ypasHenns 1 pelmenne sanaun Kown
2xfl - yidx + ydy =0, ¥(2)=0.

IMocTponTL HHTErPANbHBIE KPHBLIE YPABHEHHA METOA0M HIOKIHH.
Jananue 2

Haiitn obuee pelieHne ypaBHEHHA, NPHBEAA €10 K AHHEHTHOMY AndupepeHUHATBHOMY YPABHEHHIO
I:Ir!_}:"_x: —}?1 =u_
Zananme 3

HaiiTin ofiiee pemenne ypaBHeHNA, NPHBELA €0 K YPABHEHHIO B NONHLIX Auddeperunanax
(200" + y)elx = xely = 0.

Janaune 4:

Haiitu obuiee peluenne ypasHeHus

xy'=y+y(l+y)

H BEUIEIHTE HHTEMPAILHEIE KPHBLIE, NPOXOAALIHE HYEPET TOUKH 0,0y, (LD, (LO).
Janaume 5:

Haitru kpuBsle, ¥ KOTOPEIX OTHOLUCHHE OTPEIKA, OTCEKAEMOIO KacarensHoil Ha ocin OY, K oTpesky,
OTCEKAEMOMY HOPMAILI HA 0CH OX, eCTh BEJHYHHA OCTOAHHAR, PABHAR a .



Koutponenas pabora Ne3.
Jananme 1:

Hairy ofiues pemiesne CHeTesb

dy _x
:i:'_y
& _x-y
dx »
Fananme 2:

Hadimn ofies peueHne CHcTesbl o pemenne saaaum Kowm

e ; d=

L
P4I X+IZ XtV
Fananme 3:

Haiirs obuige pemenne cHeTeml

E=-dx-2y+
e =1
§=6x+3y———sint
e =
Tananne 4:
Haiiton obmiee pemeHne cCHCTEMB W peteHne aaaqn Koum
¥=x+2
{. Y x(0)=0,0(0)=1
y=x-5smi!
Tananne 5:

Marepuansias touxa M eanHuRoll MACCH JBIKCTCH HA IIOCKOCTH x(ly, NPHTAIMBANCE TOMKOH
(0,0} ¢ canofi, nponopumosansHoli paccroanmo smexay Toukamu M u O ¢ xoajupuumentom

nponopuHonateHocT k” =4 Hailte 3aK0H HIMEHEHHS KOOPIMHAT TOYKH M B JABHCHMOCTH OT
ppesenn, ecan x(0) = La(0) =0, »(0) = 0, 310) = |,  TPACKTOPHIO JBIAKECHHA.



Konrponenas paGora Ned.
Jananne 1:

Hecnenopars yeToYHBOCTE HYICBOTO PEIICHHA YPABRHECHHA
YU 5401y =0

Fagaume 2:

Heeneporate }T‘TUHHHML HYMEBOID PEIIEHHA CHCTCMEL

i=e"-9y-l4+x'
¥ =x+siny+ )y’

Jananne 3:

Hanucare yeaorHe aCHMOTOTHYSCKON YCTORMHBOCTH HYICROIO PEIUCHHA YPABHEHNA
-_r.l‘i' +_1.""+ﬂ_]-"'+_'l"+lrl_'!|‘ = !}
Jananne 4:

Haiiti cOCTORHNA PABHOBECHE CHCTEMBL, ONPLISINTE HX THIL H XAPAKTEP YCTORYHMBOCTH, NOCTPONTE
frazoseill mOpTpeT

T=(x=1y=1)
y=x-2
Jananne 5:

Haiitit ocolsie TOYKH YPABHEHHA, ONPEIETHTE HX THI M XapakTep yCTolYHBOCTH, NOCTPOHTE
HHTENPUILHEIE KPHBLIE
e x'+y' =2

X=y

KoHTposnbHas pabota 5

i=(x+y) —a
Jlana ABTOHOMHAR CHCTEMA § ( : ») :
y==y —ax+b

KauecTseHHo — YHCICHHBIMHE METOAAMH HAllTH COCTORHHA PABHOBECHA W MCCHEI0BATE HX THN M
xapakTep yeroiuupoctn. Ha nnockocTn napaserpoB nocTpouTs 0012CTH MX CYLIECTBOBAHHA H
yetoiiunsocTi. [na kaxnoil obnacti noctpouTe Gatosslil noprper.

Kpurepuu oueHnBaHus (0OL[eHOYHOE CPe/ICTBO - AYANTOPHAsA KOHTPOJ/IbHasA padoTa)

Onenka Kputepuu orjeHuBaHUS

3a4TeHO Pemenuve 3a4a4 0e3 CyILjeCTBEHHBIX OIMOOK.

He 3a4TeHO0  3aJlaud He pellieHbl WK B PellieHNH 3a/a4 JoMyILeHbl TPyOble OmnOKH




5.2. OnucaHue KA/l OlleHUBAHUsI Pe3y/IbTaToB 00yueHHs M0 JUCLIMILIMHE NPU MPOMe)XXYTOUHOMN

aTTecTalu

IITkana oneHUBaHUs C()OPMHUPOBAHHOCTH KOMIIeTeHLINH

YpoBen
b
copmu Hey/A0BJIeTBOP Y/A0OBJIETBO O4YeHb
J10X0 X0pOoIIO0 OT/IMYHO MPeBOCX0/{HO
POBaHH UTEe/JIbHO pHMTe/ILHO XopouIo
OCTH
KoMIeT
eHIHH
(uHpUK
aropa
AOCTHIK He 3aUTeHO0 3a4YTeHO
eHus
KoMIIeT
eHIHiT)
YpoBeHb
OtcyTcTBHE YpoBeHb poset
N . 3HaHWH B
3HAHUI MuHuManeH | 3HaHUM B obBeMe YpoBeHb
TeOpeTHUeCcKoro o obneme, ’ 3HAHUH B
YpoBeHb COOTBETCTBY YpoBeHb
MaTepHaa. M JIOTTyCTUMBI | COOTBETCTBY obbeme, .
3HaHUN HIDKe . oLeM 3HaHUH B
HeBo3Mo>XHOCTB 11 ypOoBeHb o1emM COOTBETCTB
MHHUMaJIbHBIX o rporpaMme obbeme,
3HaHUSl | OLIEHUTH MOJIHOTY N 3HAHUM. rporpamme yIOLIeM
o TpeboBaHUI. TOJITOTOBKH TIpeBbILIAOLIe
3HaHUM [Homny1eHo MO/ArOTOBKH rporpamme
Nwmem mecto . JonymeHo M IIpOrpammy
BCJIE/ICTBHE MHOTO . Jony1eHo TO/IFOTOBK
rpyOble OIUOKH HECKOJIbKO MO/IOTOBKHU.
OTKaza HerpyObIx HECKOJIbKO u. Ombok
HeCyll[eCTBe
obyuarolerocs ot omrbok Herpy6bIx HHEIX HeT.
oTBeTa ommbok
oboK
IIpogemoHc
TPUPOBAHBI
[TpomemoHc PHp
[IpogemoHc | Bce
IIposeMoOHC | TpUpOBaHbI
TPUPOBaHbl | OCHOBHbIE
TPUpOBaHbl | BCe
BCE yMeHUs.. IIpogemoHcTp
OCHOBHbIE OCHOBHbIE
OTcyTcTBHE OCHOBHBIE Perenst HWPOBaHkbI BCe
[1pu pereHun YMeHHUS. yMeHusl.
MHUHUMaJIbHBIX yMeHusl. BCe OCHOBHbIE
. CTaH/apTHBIX Perenst Periens! Bce
YMeHUM. PerieHbl Bce | OCHOBHbIE yMeHwUsl.
3a/jau He THUIIOBbIE OCHOBHBIE
HeBo3moxHOCTh OCHOBHbIE 3a/lauu C PeiieHsl Bce
TPOJIEMOHCTPUP | 3ajauu C 3a/jauu ¢
OLIeHUTb Ha/THune 3a/jauu. OT/Ie/IbHBIM | OCHOBHBIE
YMmenus N OBaHbI HerpyobIMH | HerpyObIMU
YMeHUH BrimoniHensr | u 3aJaum.
OCHOBHbBIE omubKaMu. | OIIMOKaMMU.
BCJIE/ICTBHE BCe 33/laHus | HecyllecTB | BbimonHeHbl
yMmeHus. Vimeny | BeinonHeHsl | BbinonHeHbl
OTKasza B [TOJIHOM €HHbIMU BCe 3aJjaHuisl, B
MecTOo rpy0Oble BCe BCe 3a/jaHust
obyyatorjerocsi ot o006BeMe, HO HeZiloueTaM | TOJIHOM
OLIMOKH 3a/laHUs], HO | B IOJIHOM
oTBeTa HEKOTOpble H, obbeme 6e3
He B obneme, HO
d BBITIO/THEH HeJI0UeToB
TI0JIHOM HEKOTOphble
HeJoueTaMy | bl BCe
obbeme C
3a/laHUSA B
HeJoueTaMu
TIOJTHOM
obbeme
Nwmeetcsa
OtcyTcTBUE IIpogemoHc [IpogemoHc
MHHUMaJIbH IIpozsemoHC
0a30BBIX [pu pereHun . TPUPOBaHBI TPUPOBaHbI
bIii Habop TPUPOBaHbI IIpozemMoHCTp
HaBBIKOB. CTaHZAPTHBIX 6a3oBbie HaBbIKU
HaBBLIKOB 6a30BbIe HpOBaH
HeBo3Mo>XHOCTB 3a/jau He HaBBIKU TIPA pu .
st HaBBIKU TIPU TBOpUECKU
OLIeHUTb Ha/Inuyue | TMPOJeMOHCTPUD pelleHruu pelLeHun
HaBbIiku pelLieHus pelLleHnn MOAX0[ K
HaBBLIKOB OBaHbI 6a30BBIE CTaH/,ApTHBI HecTaH/apT
CTaH/apTHbI CTaH/lapTHBI pelleHuo
BCJIE/ICTBHE HaBbIKU. VIMenu X 3a/ia4 C HBIX 3afiau
X 3a/1a4 C X 3azau 6e3 HeCTaH/JapTHBI
OTKaza MecTOo rpy0Oble HEKOTOPbIM 6e3
HEKOTOPbIM ommboK U X 3a/1a4y
obyuarorierocsi OT | OMIUOKK u OLIMOOK U
u HeJJ0ueToB
OTBeTa HeJoueTaMu HeZI0UeTOB
HeZloueTaMu
IITkana oneHMBaHUA [IPU IPOMEXYTOUHOHN aTTeCTaliiu
OueHka YpoBeHBb NOJrOTOBKH




MPEeBOCX0/JHO Bce xkommeTeHIMM (YacTd KOMIIETeHIMH), Ha (OpMUpOBaHWEe KOTODLIX HarlpaBjeHa
JMCLUIVIMHA, COPMUPOBAHBI Ha YDOBHE He HIDKE «IIPEBOCXO[HO», IMPOJEMOHCTPUPOBAHEI
3HaHUS, YMeHWs, B/afieHuss 110 COOTBETCTBYIOLMM KOMIIETEHL[SIM Ha YPOBHE BBIIIe
pe/lyCMOTPEHHOT 0 TIPOrpaMMoi
OT/INYHO Bce kommereHUMM (4acTM KOMIIeTeHLMH), Ha (OpPMUpDOBaHME KOTOPBIX Harpas/eHa
JUCLITUIAHA, COPMHPOBAHBI HAa YPOBHE He HIDKe «OTJIMYHO».
3auTeHo OUYeHb XOpOLI0 Bce KommeTeHIMM (YacTW KOMITeTeHLMH), Ha (OpMHpOBaHHe KOTOPHIX HarpaBieHa
JMCLUIUIMHA, COPMHUPOBaHBI HAa YPOBHE He HHXKe «0UeHb XOPOLLO»
XOpOoLIo Bce kommereHUMM (4acTM KOMIIeTeHLMH), Ha (OpPMHpPOBaHME KOTOPBIX Harpas/eHa
JUCLITUTNHA, CHOPMHUPOBAHBI HAa YPOBHE He HIDKE «XOPOILIO».
yAoBJeTBOpUTe/Nb | Bce KommeTeHIMM (YacTH KOMIETeHIMH), Ha (OpPMHMpOBaHHMe KOTOPbIX HarpaB/ieHa
HO JUCLIIUIAHA, C()OPMHPOBAHLI HAa YPOBHE He HIDKe «Y/[OBIIeTBOPHTEIBHO», IIPY 3TOM XOTS OBI
0JjHa KOMITleTeHL{usi ChOpMUPOBaHa Ha YPOBHE «YZOBIETBOPUTEEHO»
HeyjoB/eTBopuTe | X0Ts Obl OjHa KOMIIeTeHLMst CQOPMHMPOBaHA Ha YPOBHE «HEY/|OB/IETBOPUTE/IBHOY.
JIBHO
He 3aUTeHO
TJIOXO0 XoTs1 6bI 0/]HA KOMITETeHLUs1 CHOPMUPOBAHA Ha YPOBHE «ILIOXO0»

5.3 TunoBble KOHTPOJ/IbHBbIE 3aflaHUsi WM HWHbIe MaTepHa/ibl, HeO0XOAMMBbIe A/ OLIEHKHU
pe3y/IbTaToB 00yuyeHHMsi Ha MPOMEKYTOYHOM aTTeCcTallMi C YKa3aHHeM KpHUTepHeB HX
OLleHMBAHMS:

5.3.1 TumnoBbie 3apaHus (oueHOUHOe CPeACTBO - KOHTpO/IbHBbIE BOMPOCHI) /I OLEHKHU
chopMUpPOBaHHOCTH KoMIieTeHIMU YK-1

1. OcHoBHbIe MOHATHS 0 AU depeHIManbHBIX ypaBHeHus X (JY). O6sikHoBeHHbIe Y 1 Y B yacTHBIX
ripousBoAHbIX. [Topsimok AY. 1Y, pa3pelieHHbIe U Hepa3pellleHHble OTHOCHUTEIbHO Mpou3BogHONU. CUCT
emsl [1Y.

2.MaremaTriyecKre MO/IeN IMHAMUYeCKUX CUCTeM B (hopMe 0OLIKHOBEHHBIX Y.

3.1Y 1 nopsigka, pa3pelieHHbie OTHOCUTEIBHO POU3BOAHOU. Pertenue. ObIiiee perieHye, 4aCTHOE
perienye. O61wMii uATerpast. 3ajgaua Komm. CyliecTBoBaHHe U eJMHCTBEHHOCTH PellieHus 3aauu Korm.

4. I'eomeTpryeckas nHTepriperanys 1Y 1 mopsiaka, pa3peleHHOr0 OTHOCHUTENBHO Nponu3BogHOM. Tone
HarpaByieHWd. VIHTerpanbHas KpuBasi. ['eoMmeTpudeckuii cMbIc 3aauun Kormm. OOBIKHOBEHHBIE U 0COObIe
TOUKHU.

5. Ocobble pemenus 1Y 1 nopsigka, pa3peiieHHoro OTHOCUTETBHO POu3BoAHOM. Crioco0bl X OTHICKAHMS.
6. 1Y 1 nopszka C pasfensroluMUCs epeMeHHbIMU U IPUBOJUMbIE K HUM.

7. OpHopopseie Y 1 nopszka.

8. 1Y 1 nopsifaka, IpUBOAUMBIE K OJHOPOJHBIM.

9.. Jlunetinbie 1Y 1 nopsigka. CTpykTtypa obijero peuienusi. MeToz BapHaL{iii IPOM3BOJIbHON ITOCTOSTHHOM.



10. 4Y Bepnymiu 1 PukkaTu.

11. AY 1 nopsigka B MOMHBIX AuddepeHIanax.

12. NaTerpupyroumii MHOXUTe b 1Y 1 nopsifka. CriocoObl ero HaxoxaeHust. CBsi3b C 0COOBIMU peLleHUsIMU.
13. TeopeMa 0 uric/ie UHTErpUpYIOIIMX MHOXKUTe el 1Y 1 nopsiaxa.

14. TeopeMma cy11eCTBOBaHUS U €JVHCTBEHHOCTH peleHus 3agaun Kouwm g 1Y 1 nopsjka, paspereHHoro
OTHOCHUTEIbHO TTPOU3BOIHOM.

15.MeTo/ ocsiefoBaTeIbHBIX MpUO/IKeHuid [Tukapa pererus 3agaun Koy s 1Y 1-ro mopsiika.
16.Teopema o nipopo/KeHMH pelenus 3agaud Komm. IIpogomkaemblie 1 HENIPOJO/DKAEMbIE PELLeHHs.
17.Teopema 0 HellpepbIBHOW 3aBUCHMOCTH pellleHus 3afaud Kol oT napameTpos.

18.Teopema o HerpepbIBHOW 3aBUCUMOCTH pellieHYst 3a7iauu Kol oT HauanbHBIX YC/IOBUM.
19.Crenens r11afIKoCTH perieHus 3azaun Komm.

20. IuddepeH1pyeMocCTh pelileHHs 3aAauy Koliy 110 HauasbHbIM JIaHHbIM U [IapaMeTpam.

21.YpaBHeHusi 1 ropsifika, He pa3pelleHHbIe OTHOCHUTEIbHO TIPOM3BOHON. PerieHne. OOitiee perieHue,
yactHoe perueHne. O6muil naTerpan. Ilomne HaripaBienuyi. 3agaua Komm.

22. TeopeMa CyLeCTBOBaHUS U eIUHCTBEHHOCTH pelleHus 3ajaun Komw gs Y 1 nopsifka, He pa3pelieHHOro
OTHOCHUTEIbHO TIPOU3BOAHOM.

23. Oco0ble pemtenus Y 1 nopsizika, He pa3pelieHHOr0 OTHOCUTEIBLHO TTPOU3BOAHOM. CrIoco0bl OTHICKAHMS.
JTuckpuMuHaHTHas KpuBas. Orubatolriasi ceMelCTBa UHTerpabHbIX KPUBBIX.

24.Metob! vHTerpypoBanus [1Y 1 nopsjka, He pa3pelleHHbIX OTHOCUTebHO POU3BOJHOM.
25. 1Y JlarpaHxa.
26.0Y Knepo.

27.0Y Beicimx nopsiakos. O6iree pemenue. O0uuii narerpait. 3agaua Ko, Teopema CylecTBOBaHUS U
eJMHCTBEHHOCTH pellieHys 3aiaun Korm.

28. 1Y BbICIIMX NOPSAJKOB, MUHTEIPUpYeMble B KBaJlpaTypax.
29.[1Y BBICIIMX MOPSZKOB, AOIYCKAOL1e [IOHWKeHUe M0psKa.

30 JIuneiiHble juddepeHLuanbHbe YpaBHEHHUS BBICIIKX MOPSAKOB. OZHOpPOHBIE Y HEOJHOPO/HbIE ypaBHEeHUs!.
CBoiicTBa pellieHu TMHENHBIX OJHOPOJHBIX YPaBHEHHH.

31.JIunetiabie IY n -ro nopsigka. @yHaameHTanbHas cucrema pereHuit (OCP). Teopema 006 0611ieM perieHHN
JIMHetHoro ofHopoaHoro Y.



32.3aaua 0 TOCTpOeHUH JiMHeHHOTo ofHopoAHoro 1Y no 3agaHHou DCP.

33. JluHeliHble ofHOPOAHLIe /1Y n -ro mopsifika C MOCTOsTHHBIMU K03 duiineHTamMmu. MeTtoz Diinepa MOCTPOeHUs
@OCP.

34.JIunetiHble HeogHOPOAHBIE 1Y n -To mopsiaka. Teopema o cTpykType obiijero peiiienusi. CBoicTBa
perieHyi. TTPUHITUTT CYTIEPIIO3UIUM.

35.JIuHeliHble HeoHOPOAHBIEe 1Y n -ro nopsiaka. Metog, JlarpaHska Bapraljii POM3BOJIbHBIX TTIOCTOSIHHBIX U
MeTo/; Koliu /17151 OThICKaHHSI YaCTHOTO PellieHuUs..

36. JTuHeliHbIe HeOTHOPOAHBIE /1Y N -T0O MOPsi/iKa C TIOCTOSTHHBIMU KO3 GHUIIMeHTaMH U CTIel[ia/TbHOU TTPaBoH
YyacTblO B BU/Jie KBa3WIOJMHOMA. MeTo | Heorpe/jeieHHbIX K03 duLieHTOB. MeTo/, KOMIJIEKCHBIX aMIUTUTY,.

37.JIuHeitHble ofHOpOAHbIe 1Y n -ro mopsijKa c epeMeHHbIMU Ko3dduiiventamu. [IpuBesenue k 1Y ¢
MOCTOSTHHBIMU K03 dutivieHTamu. OgHopoaHbie 1Y Ditnepa.

38.[ToHr>KeHue MopsifiKa JTMHeNHOro ofHopoAHoro 1Y n -ro nops/Ka c nepeMeHHbIMU KO3 QULIMeHTaMU NPy
TIOMOILM M3BECTHOT'O YaCTHOTO pellleHusl.

39.Crioco6bl OMCKa YaCTHOT'O pellieHus JTMHeHHOro HeoiHOpogHOro 1Y n -ro ropsijxa ¢ nepeMeHHbIMU
Ko3(pdurmentamu. HeongHopognoe 1Y Sitnepa.

40.Cucrembl 00biKHOBeHHBIX Y. ITopsmok cuctembl. KaHoHWYeCKast U HOpMaJlbHasi CUCTEMBI. PelieHue.
O6riee perienue. YactHoe perenne. 3azava Korm.

41.TeopeMa CyleCTBOBaHUS U €JUHCTBEHHOCTH pelleHNd 3aaun Komu A1 HopmansHOU cucteMs! Y.
42 .VluTerpaJ, nepeblid HHTErpaji, o0l UHTerpal HOpMa/IbHOM cucTeMbl Y.
43. HeobxoMoe ¥ I0CTaTOUHOE YC/I0BHe TIePBOT0 MHTerpaia HOpMajbHOW crucTeMbl Y.

44.He3aBHUCHUMOCThb MEPBBIX UHTErPa/ioB HOpMaabHOU crucTeMsbl Y. Teopembl 0 urc/ie nepBbIX UHTErPaioB
HOpMaJbHOM crcTembl 1Y 1 0 urc/ie He3aBUCUMBIX ITepPBbIX UHTETPaoB.

45.IToHrkeHHe NopsiZiKa HOPMaIbHOW CUCTeMBI [IY € TOMOILBI0 He3aBUCHUMBIX MepPBBIX UHTErpasoB.

46.J/Tunelinble cucteMbl 1Y B HOpMasibHOM dopMe. OAHOPOIHEIE U HEOAHOPOIHEIE crucTeMbl. CBOMCTBA
pellieHi OHOPOIHOM CUCTEMBI.

47 JlvnetiHble ofHOpPOJHBIE cHcTeMbI [TY B HOpMaibHOUM popme. dyHAaMeHTanbHas cucteMa petiienuii (PCP).
Teopema 00 0011IeM pelleHUH.

48.JIuHeliHble OAHOPOHBIE cucTeMbl 1Y ¢ mocTossHHBIME Ko3dduiimentamu. MeTtoz, Ditiepa nocTpoeHus
OCP.

49]TvHelHbIe HeOZHOPOHBIE cucTeMbl 1Y, TeopeMa o cTpyKType o61ero pererns. CBOWCTBA pellieHnH.
[IpuHIMIT CyTIepIIO3ULIUH.

50. JIuHetiHble HeoAHOPOAHBIE cucTeMbl [1Y. MeTos Jlarpan)ka Bapyalldy ITPOM3BOJIbHBIX TTOCTOSTHHBIX [I7IST
OTBICKAHHS YaCTHOTO PeLleHHUs .



51. JIuHeliHble HEOJHOPOHBIE cUCTeMbI [1Y € MOCTOSHHBIMU KO3 dUIMeHTaMu U CIieljuabHbIMK TIPaBbIMU
YyacTsIMU B BU/le KBasurosrHoMa. Metoz HeonpesiesieHHbIX K03(duijieHToB. MeTo/, KOMIUIEKCHBIX aMILUIUTY[.

52.Y CTORUMBOCTE pellieHni JTUHaMUUYeCcKHUX cucteM. Teopema JIsmyHoBa 06 yCTOWUYMBOCTH TI0 TIEPBOMY
npubmmkennto. Kpurepuii Payca — 'ypsuria.

53.ABTOHOMHBIE 1 HEABTOHOMHBIE JUHAMUYeCKHe CUCTeMbl 2-T0 nopsiaxka. @asosoe rpocrpaHcTso. da3osas
TPaeKTOPHSsI.

54.CocTosiHUSI paBHOBeCHSI aBTOHOMHOM TUHAMUUeCKOM CHCTeMbl 2-T0 TIOPsi/IKa, MX TUI U XapaKTep
ycToiunBocTU. Pa3oBbiii TOPTpPeT.

KpuTepuu oneHuBaHus (0LleHOUHOe CpeACTBO - KOHTpo/IbHbIE BOIIPOCHI)

Onenka Kpurepuu orjeHrBaHUs

Peiiiensl Bce 3d/ia4vi B ITOJTHOM obneme Oe3 HeO04eTOB, IIPOABJ/IEH TBOPHECKI/Iﬁ

TIPEBOCXO/THO
TMOZIXO/| K PEILIeHHI0 HeCTaHJAPTHBIX 3a7iau
OT/INYHO PerieHbI Bce 3a/jauy B OJIHOM 00beMe 6e3 HefloueToB
OYeHb XOPOLIO PerieHbI BCe 3aJja4uy B TIOJIHOM 00beMe C HeCyllleCTBeHHbIMH HeZloueTaMu
XOpOILO PelrieHbl BCe 3a/jauul B TIOJIHOM 00BeMe C OIHOW Herpy0oii OIMOKoi
PerieHbI Bce 3a/jauy B TIOJTHOM 00beMe C psiZioM HerpyObIX OLIMOOK WU BCe 3a/jaunt
YJOB/IETBOPUTEIHHO

pelatoTcst 6e3 ormKboK, HO He B TIOTHOM 00beMe

HEYyOBJ/IETBOPUTE/IBHO 38,[[&1‘11/1 peliaroTcA C FPY6I:IMI/I OIIMOKAMH U He B TIOJIHOM 00beme

IJI0XO0 3a/jaud He pellleHsl.

5.3.2 TumnoBbie 3afaHusa (omeHOYHOe cpeacTBO - Tect) A1A OLEeHKH C(HOPMHUPOBAHHOCTH
KoMmneTeHIiUu YK-1



l. - i 3

Onpenennts TN AnddepeniHansioro ypasienna x° yw'+y x = 1.
(ONHOPOAHOE YPABHEHHE

Yparuenne bepuynan

Vpasnenne 8 nonHwmx anddepenunanax
Vpasnenne Knepo

el ooy

2. Tun - ANLTEPHATHEHEIT BONPOC,
MoseT nn anddepeHIMANBHOE YPABHEHHE V' = 1|||.1."1 - ¥ 4+ X HMETh 0CO0BIE PEIICHHAT

1. Aa
2. Her

3. Tun - npocToil Bonpoc.
Hano anddepenunansuoe ypasnenne x° —x'+y =0, Haiita v(2), ecan v 1)=0

KpuTepun onjeHuBaHus (0L{eHOUHOe CPeACTBO - Tecr)

Onenka Kputepuu orjeHuBaHUS
3auTeHo He MeHee 60% MpaBUIbLHBIX OTBETOB
He 3aUTeHO MeHee 60% MpaBU/ILHBIX OTBETOB

5.3.3 TunoBble 3ajaHus (OLEHOYHOEe CPeACTBO - 3ajiauH) A OLeHKH C(OPMHPOBAHHOCTHU
KomneTrenuu OITK-1



Bapnanr 1.

1) Haitra ofwee pemeHne ypasHeHNS 111.]"1 - 3-_1"' Y + (7 = 3-.1}"1 v =10.

2) Haitta ofwee pemeéHne CHCTEMB

Bapuwanr 2.

X=X+y—cos!

¥ ==21x =y +smni + cost

1) Haitra ofwee pemenne ypasaeans  y(l + ﬁlllxl_r* +1)dx+ 2xdy =0.
2) Haiitu ofwee pewienne ypasHeHna ¥ + y =sinxcos3x.

Bapuanr 3.
17 Pewwms zanaqy Kown 2x(1 _,f I.}r£r+ e -dy =0, () =1.
(1+x*) 1+ x°
2) Haiimn COCTOAHMA PABHOBECHA CHCTEMBI = - H HCCHEI0BATE HX YCTOHMHBOCTE.
y=fixeyt =2

Bapuanr 4.

= SR ] .}
1) Haiity ofumee pemenne ypasienna X"V -~ +3x03 +2y° =0,

x=2x+y+e

2) Haiitn obuiee pelmienne cHeTeMM .

y==2x+2

KpuTepuu onjeHuBaHus (0LleHOUHOE CPeJCTBO - 3a/jauH)

Orenka Kpurepuu orjeHMBaHUs
CBobo/HOe Bi1aJieHre OCHOBHBIM U [IOTIOJIHUTe/IbHBIM MaTeprasioM 6e3
TIPEeBOCXO{HO .
TIOTPELITHOCTeN 1 OLINOOK.
OT/INYHO CBobofHOe Bi1aZieHre OCHOBHBIM MaTepHasioM 6e3 MorpelHocTeld ¥ OmuOoK.

OYeHb XOPOLIIO

CBO60,E[HOE BJ/IaZieHHe OCHOBHBIM MaTepHa/iOM C He3HaUNTe/IbHbIMU
TMOTrpemrHOCTAMMU.

,HOCTaTOqHOQ B/IaZieHHe€ OCHOBHBIM MaTepHa/ioM C HECKOJIbKUMH HEFPYG]:IMI/I

XOpOILO
P OIIMOKaMH.
MuHHMaNBHO [0y CTUMOE B/la/ileHHe OCHOBHBIM MaTepyuaioM C MHOTHMH
YJOB/IETBOPUTEIBHO
HerpyObIMH OIIMOKaMH.
Hey/J0B/IeTBOpUTebHO  HegoctaTouyHoe BiiafieHre OCHOBHBIM MaTepHasioM C rpyObIMU OLIMOKaMu.
OrcyTcTBYe BIa/ieHUsi OCHOBHBIM MaTepUaioM UK HEBO3MOXKHOCTh OLIEHUTb
TJI0XO0

B/laleHre€ OCHOBHBLIM MdTepHa/iOM BC/IeICTBUE OTKa3a 06yqa}0Luer001 OT OTBeTa.




5.3.4 TunoBble 3ajaHust (oreHouyHOe cpeAcTBO - KoHTposbHasi pabora) /s OLIEHKHU
copmupoBanHocTu KomnereHiuu OTTK-1

KontponsHas pabora Ne2.

Iaganme 1

Haiimu obiee pemenne ypasHeHns

=y 4157 Jx

Tananne 2

Haitmi o0uiee peiieHne YpasHeHIA 1 peleHne 3anaun Kown
Pr=dy"+3y =4 +130sin2x, W) =Ly () =0,y(0)=2
Tanaune 3:

Haiiti ofmee peieHne ypasHeHus

1

e +1

Y4+3y'+dy=

Fananue 4:

Haiit ofwee pewenne ypasHeHns i pewenne 3ataun Kowm
Xy =3n'+3y=x"+6, W1)=0,)(1)=1

Fagaune 5

MIEETPHYECKAA UeNb COCTOHT W3 NOCIEI0BITENRHO BEIOYMEHHBY HCTOMHHKD NOCTOAHHOMO TOKA,
JAKIETD HANpKeHne |, conpoTHBaeHns R | KOHAEHCATOPA eMKOCTH ' M BRIKIKMATENN, KOTOPLI
pEaacTea npy = 0, Konaercarop 10 3aMuEIHHE Uenn He sapaked. Halfitu cony Toka B ueny npu
=0,

Kputepuu oneHuBanus (oneHoOUHoe cpeAcTBO - KoHTpo/IbHas padoTa)

OueHka Kputepuu orieHUBaHUsI
3a4TeHo PeiieHust 3aza4 6e3 CyIeCTBEHHBIX OLTUOOK
He 3auTeHO 3a/jauM He pellleHbl WK B PeLlIeHNH JOMyIeHbl TpyOble OIIHOKY.

6. YuedHO-MeTOfMUeCKOe M HH(}OpMaOHHOe o0ecrieyeHHe JUCHUILIHHBI (MO/y/151)

OcHoBHasi uTeparypa:

1. Dnbcronbly JIeB OpHecToBrY. AuddepeHiivanbHble ypaBHeHYsI M BapUallMOHHOE UCUKUC/IEHNe :
yueOHUK. - 5-e u3z. - M. : Dautopuan YPCC, 2002. - 320 c. - ISBN 5-354-00135-8 : 117.00., 68 3k3.

2. TTontpsirux JleB CemeHoBrY. OOBIKHOBEeHHBIE AvidepeHIMaIbHbIe YpaBHEHUS : yueb. /sl CTYA€HTOB
Mar. crieljuaabHOCTel yH-TOB. - M. : Hayka, 1982. - 331 c. - 0.85., 141 3k3.

3. @uurnoB Anekceit @enopoBuu. COOpPHUK 3aziau 110 AuddepeHIMaTbHBIM YpaBHEHUsIM. - M. ;



WxeBcK : PerysisipHast ¥ xaoThueckas AuHaMmuka, 2005. - 176 c. - ISBN 5-93972-008-0 : 165.00., 3 3ks.
4. dummros Anekceit @egoposuu. COOpHUK 3a/au 110 AuddepeHIMaTbHEIM ypaBHeHUsIM : [6oee 1400
3a7au c otBeTaMu]. - U3a. 4-e. - M. : JIMBPOKOM, 2011. - 240 c. - (Knaccuueckuit yuebuuk MI'Y). -
ISBN 978-5-397-01632-2 : 265.00., 1 3K3.

[ononHuTenbHas TUTepaTypa:

1. bubukor FOpuii Hukonaesuu. OO01Mi Kypc 00bIKHOBEHHBIX AuddepeHIManbHbIX YPaBHEHUH : yue0.
rocobue / JIT'Y um. A. A. XXpgaroga. - JI. : 3a-Bo JIT'Y, 1981. - 232 c. : un. - 0.45., 2 3K3.

2. CreniaHoB BsiuecnaB Bacunbesnu. Kypc auddepeHiipanbHbIX ypaBHEHUH : yueOHUK. - 8-e U3, cTep. -
M. : T'oc. u3g-Bo ¢u3.-Mar. urt., 1959. - 468 c. : un. - 23.00., 13 3ks.

3. CremnaHoB BsiuecsiaB BacunweBuu. Kypc auddepeHiManbHbIX ypaBHEHUH : yueOHUK. - 8-e u3f., cTep. -
M. : T'oc. u3g-Bo ¢u3.-mar. aurt., 1959. - 468 c. : un. - 23.00., 13 3ks.

[TporpammHoe obecrieueHrie 1 VIHTepHeT-peCcypchl (B COOTBETCTBHUU C COJlePKaHUEM ICIUTUIAHBI):
[TporpammHoe obecrieueHrie 1 VIHTepHeT-peCcypChl (B COOTBETCTBHUU C CO/IePKaHUEM IMCIUTUIAHBI):

1. OuddepeniranbHbie ypaBHeHus: https://openedu.ru/course/ITMOUniversity/DIFEQ/
2. Ouddepentivanbhble ypaBHeHUs: https://intuit.ru/studies/courses/911/325/info

7. MaTepua/ibHO-TEXHHYeCKoe ofecrneyeHre AUCHUIUIUHBI (MO/YJIs1)

YueOHble ayAUTOPUU [IIsI TIPOBeZIEHUs] YueOHBIX 3aHATHUM, IMpeAyCMOTPeHHBIX 00Opa3oBaTe/bHOM
MPOrpaMMOM, OCHAIeHbl MYJbTUMEAUMHBIM 000pyZoBaHUeM (TTPOEKTOP, 3KpaH), TeXHUUYeCKUMHU
cpefcTBaMH 00yueHUs, KOMITbIOTepaMH.

[TomertieHusi A1 CaMOCTOSITeNTbHOM paboThl 00yYarOLMXCsl OCHAIlleHbl KOMIbIOTEPHON TEeXHUKOHN C
BO3MOJKHOCTBIO TMOAK/IOUeHUss K cetd "VHTepHeTr" u obecrieueHbl [OCTYIIOM B 3/I€KTPOHHYIO
MH(pOpMaLMOHHO-00pa3oBaTe/IbHYI0 Cpefy.

IIporpaMmma cocTtaBieHa B cooTBeTcTBUM C TpeboBanusimu OC HHI'Y 1o HampaB/ieHHIO
noaroToBku/cneranbHoct  02.03.02 - dyHpameHTanbHasi WHGOpPMaTMKAa M WH(POpPMalMOHHbLIE
TeXHOJIOTUH.

Astop(bl): bapabamr HukuTa BasieHTHHOBWY, KaHAUAAT PU3UKO-MaTeMaTHUECKUX HaYK.
Peniensent(b1): JlomakuHa JI.C..
3aBenyrommii kagezapoii: Ocunos I'puropuii BiaauMuposuu, 10KTOp (GH3UKO-MaTeMaTUUeCKUX HayK.

ITporpamma o/j00peHa Ha 3acelaHUU METOJUUeCKOM KoMuccuu ot 17.12.2025, poTokos Ne MPOTOKO
Neb6.
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