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1. HEJIb U 3ATAYU OCBOEHUA TN CHUIIJIMHBI

Heap nucuunauHbl: GOpMHUPOBAHUE M PA3BUTHE Yy CTYIEHTOB MPO(PECCHOHATBHBIX U
CHEIMAIbHBIX KOMIETCHIIM Ha OCHOBE OOydeHus (yHIAMEHTaIbHBIM MOHSITHSIM TEOPUU
muddepeHIMaTbHBIX YpaBHEHUH; IPUHIUIIAM U MOJX0AaM KaueCTBEHHOTO HCCIIe0BaHus 3a/1ay,
(hopMyIIMpyeMBIX B BUJIe OOBIKHOBEHHBIX JH((HEPEHIINATbHBIX YPAaBHCHUH.

Sagaun:

1. ChopmupoBaTh 3HAHUSA CTYJACHTOB O CHCTEME OCHOBHBIX MOHSATHH, OTHOCSIIUXCS K
teopun AuddepeHITMaIbHbIX YPaBHCHNH, 00 aHATUTHICCKUX METOAaX pelieHUs OOBIKHOBEHHBIX
muddepeHranbHbIX YpaBHEHUH.

2. YrayOuTh TpeacTaBlieHHss O TNpuMeHeHMH JuddepeHIHnanbHbIX ypaBHEHUH B
MaTeMaTUYeCKOM MOJICITHUPOBAHUH TUHAMUYECKUX MPOLIECCOB U SBICHUHN Pa3IUYHON IPUPOIBI.

2. MECTO JUCIHUILINHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOI'PAMMBI

HucuumuinHa «/luddepeHnmanbable ypaBHEHUD SBISETCS 4acThl0 yU4eOHOTo IUIaHa IO
HampasiieHnto noarotoBku 44.03.05 Ilemarormueckoe obOpaszoBaHue (¢ JIByMS NpOQHUISAMU
noJaroToBku), mnpodunun «Martematukay u «MHpopmatukay. Aucnumimaa b1.0.06.05
«Inddepennmanpasie ypaBHeHUsD BKItoueHa B biok b.1 «/lucturumast (MO IN)» U SIBISETCS
COCTaBHOM wyacTbio pazznena «OOs3arenbHas 4vacth», Moayns b1.0.06 «IlpeamerHo-
coepxaTtenbHbId MoIysby. Quctumnmaa peanmsyercss B HTT'CIIU na kadeape ectecTBEHHBIX
HayK U (PU3UKO-MAaTEMAaTHYECKOT0 00pa30BaHuUsI.

JlaHHast TUCIUIUIMHA JIOTUYECKU CBSI3aHA C JTUCUUIUIMHAMU Ipoduiei «MareMaTtuka» u
«MupopmaTtuka» (d7eMeHTapHas MaTeMaTHKa, TEOpHs BEpPOATHOCTEH M MaTeMaTudeckas
CTaTHCTHKA, OOIMN Kypc (U3MKH), KOTOpPbIE H3y4alOTCS Ha IMEPBOM — UYETBEPTOM Kypcax.
JlMcuuIuinHa CoAep KUT TEMbI, HEOOXOIUMBIE JJISl YCIIEIIHOTO U3Y4YeHHUsl 001Iero Kypca Gpu3mkH,
IIOMOTraeT IIy0ke 0CBauBaTh TEMbI 3JIEMEHTAPHON MaTeMaTUKH, Kacarouluecsi TeOpun QyHKIUH.

3. PE3VJIBTATBI OCBOEHUA JUCHUIIJIMHBI

JlucumiuiiHa HarmpaBjieHa Ha (OpPMHUPOBAHHE M Pa3BUTHE CICAYIONIMX KOMITETCHIIHH
(Tabmuie Ne 1):
Ta6muia Ne 1
KomneTeHI1u 1 MHIUKATOPbI JIOCTHKCHUS

Kona u HaumeHnoBanue Ko u HaumeHoBaHME UHIUKATOpA OT® u3 IIpod.crangapra
KOMIETEHIIUU JIOCTHKEHHS KOMIETEHIIMU
YKI. Cnocoben MNYK 1.1. 3naeT OCHOBHBIE HCTOYHUKHU
OCYIIECTBJISTH MOWCK, ¥ METOJBI TOMCKa HHPOPMAITHH,
KPUTHYECKUH aHAJIN3 HEO0OXOJMMOH /7Sl PEIIeHNs TOCTAaBICHHBIX
Y CUHTE3 WHPOPMAIUH, 3a/1a4
MPUMEHATH CHCTEMHBIN NVYK 1.2. YMeeT oCymecTBIATh OUCK
MOJTXOJI JUTSI PEIIEHUS rHMOPMAITUH [T PEIISHUS TTOCTaBIEHHBIX
MOCTaBJICHHBIX 3334 3a/1a4, IPUMEHATh METOABI KPUTUIECKOTO

aHaJIM3a U CHHTE3a HHGHOPMAIIHH

NYK 1.3. I'paMOTHO, JTOTUYHO,
apryMEeHTUPOBaHHO (OPMUPYET
COOCTBEHHBIC CYKIICHUS U OIICHKH;
OTIU4YaeT (PaKThl OT MHEHHUIH,
WHTEPIPETANNNA U OTICHOK; TIPUMEHSIET
METOJIBI CUCTEMHOT0 MOAXO0Aa JIJIS PEeIICHUS
ITOCTaBJICHHBIX 3a7a4

IIK7. Crocoben HIIK 7.1. 3naer noHaTue «MoAeiby», Buabl | A. Ilemaroruueckas
(hopmupoBaTh y U CBOMCTBA MOJENEH; HMEET | JEeATEIHLHOCTD 110
00YUaIOIINXCS YMEHUS MPENCTABIEHHE O MOJEIUPOBAHMHM M €ro | MIPOEKTHPOBAHMIO U




MIPOIIECCHI OKPYIKAIOIIEH
peaTbHOCTH U TIOJIE30BATHCS
33JJaHHON MaTeMaTUYECKON
Wi “HHOPMAITMOHHOM
MOJIEIBIO.

OCHOBHBIX JTallax.

HIIK 7.2. YMmeer o0Oyd4aTh ONMCHIBATH H
(dopManu30BaTh  MPEIMETHYIO  00JIacTh,
CTPOUTH MaTeMaTUYeCKue u
nH()OPMAITMOHHBIE MOMAETH IIPOIIECCOB
OKpy’Kalollled cpeibl, B TOM YHCIE U C
ucnosnb3zoBanuem MKT.

UIIK 7.3. IloaroroBieH K MOCTPOCHUIO
MaTeMaTUYeCKUX MoJiefied B Pas3IUYHbIX
MPEIMETHBIX O0JIACTSAX M peau3aliy HX C
ucroyipzoBanuem MKT.

peanuzanuu
00pazoBaTeILHOTO
npoiiecca B
00pa3oBaTenbHBIX
OpraHu3aIHsIX

ITK8. Cnocoben
(hopmupoBarts y
00yJaronuxcst KOHKPETHEBIE
3HAHUS, YMEHUS U HABBIKU B
00acTi MaTeMaTHKH U
HHPOPMATHKH.

HIIK 8.1. 3HaeT OCHOBHBEIC
MaTEMATHYECKHE IIOHATHS ©  OCHOBBI
TEOPETHUECKOH  MH(POPMATHKH, CBSI3H
MEXITY HUMU " BO3MOXKHOCTHU
HCIIOJIb30BaHUS npu peuieHuu
MaTEeMaTHYECKUX 3a]1a4.

UIIK 8.2. VYmeer pemarb THUIOBbIE
MaTeMaTHYeCKUe 3aJa4yd U o0yuaTh

METOJaM UX PCIICHMUA.

HIIK 8.3. YMeer pemaTh THIIOBBIE 3a7aqd
1o uH(OPMATHKE U MPOTPAMMHUPOBAHHIO H
00y4JaTh METO/IaM UX PEIICHHSL.

UIIK 8.4. IloaroromieH pewaTh 3agadu
pPa3HOTO YPOBHS CIIOKHOCTH TI0 MaTEMAaTHKE
U MHPOpPMATHKE, ONpeAeissi HX MECTO B
IIKOJIEHOM KYypce.

A. Tlegarornueckas
JIEATEIHHOCTD 10
HpOCKTI/IpOBaHI/HO 158
peanuzanuu
00pa3oBaTEILHOTO
mpoiiecca B
00pa3oBaTeIbHBIX
OpraHu3aIusix
JIOIIKOJIEHOTO, HAYaJIbLHOTO
00111er0, OCHOBHOT'O
0011ero, CpeHero 00IIero
o0Opa3oBaHMHs.

B. Ilenaroruyeckast
JESITEIbHOCTD 110
MPOCKTHPOBAHHIO U
pealin3anny OCHOBHBIX
00111e00pa30BaTEbHBIX
OporpaMm

B PE3YIbTATC OCBOCHUA NTUCHUIIJIMHBL 06yqa101u1/n71051 JOJIKCH:

3HATh:

31. OcHOBHBIE NMOHATHS TEOPUU OOBIKHOBEHHBIX AU (PepeHInaNbHBIX YpaBHEHUI.
32. Metoasl MHTErpUpPOBaHMSI HAWMOOJEE YACTO BCTPEUAIOUIUXCS B MPUIIOKEHUSIX
OOBIKHOBEHHBIX AU(PepeHInaTbHbIX YPaBHEHUH.

YMerTh:

V1. KoppeKkTHO MOCTaBUTH 3a7auy ONHCAHUS MAaTeMaTHUYECKOW MOJEIH TUHAMUYCCKOTO
MpOIIecca U COCTABUTh COOTBETCTRYIONICE MU PepeHINATEHOS YPaBHEHHUE.

V2. IIposectn

KauyeCTBEHHBIN

aHaJIu3 HpOCTCﬁH.IHX

THUIIOB

OOBIKHOBEHHBIX

i QepeHIMaIbHbIX ypaBHEHH, WHTETPUPOBATh THUIOBBIE au(ddepeHnnanbHble ypaBHEHHS
IIEPBOT0 U BTOPOI'O HOPSIIKOB.
V3. Pemath THTIOBBIE TU(PepeHIaTbHbIE YPAaBHEHHUS.

Baanern:

B1. HaBbeikamu perieHus MpoOCThIX, HaOOJIee 4acTO BCTPEUAIOIIMXCS B IPUIIOKEHUSX,
TUTIOB OOBIKHOBEHHBIX AU(HEpeHIINaTbHBIX YPABHEHHIH.




4. CTPYKTYPA U COAEP KAHUE JUCIUITJIMHBbI
4.1. O0beM IMCHUIIMHBI U BU/IbI KOHTAKTHOH M CAMOCTOSATEJIbHOI PadoThI
OO6miast TpyAOEMKOCTh MHUCIMIUIMHBI COCTaBISIET 2 3au€THhIX enuHull (72 gaca), ux
pacnpeseneHre o BujaaM padoT mpeIcTaBieHo B Tabmuie No 2.

Taomma Ne 2

Pacnipenesienne TpyA0eMKOCTH JUCHHUILINHBI 110 BUAaM pador

dopma o0ydeHUs
Bun pabotsr OuHasg

3 kypc, 5 cemecTp
O01as TPYyA0EeMKOCTh AMCHHILIMHEI 110 YYeOHOMY IIIIaHy 72
KourakTHas padora, B TOM YucCie: 24
Jlekun 10
IIpakTHueckue 3aHsITUS 14
CamocTosiTe,ibHasi padoTa, B TOM YHCIIC: 39
M3ydyeHne TeopeTHIecKoro Kypca 14
CaMOIIOIrOTOBKA K TEKYIIEMY KOHTPOJIIO 3HAHUI 13
BrinoiHeHrEe KOHTPOJLHOW Pa0OThI 12
IloaroToBKa K 32a4€TYy € OIEHKOMH 9

Taommma Ne 3

4.2. YyeOHO-TEeMATHYECKHUH IIJIAH

HaumenoBanue pasnenon
1 TEM NUCHUIIIINHBI

Bcero

KoHnTtakTHas pabota

qaCcoB

Jlexuun

IIpakTyy.
3aHATHS

Cam.
pabora

DopMBI TEKYLIETO
KOHTPOJISL YCIIEBAEMOCTHU

3 kypc, 5 cemecmp

Tema 1. O6p1KkHOBEHHOE
muddepeHnransHOE
ypaBHEHHUE.

1

1

Tema 2. ludppepennmansabie
ypPaBHEHHMS TIEPBOTO TOPSAKA.
3agaua Komu.

15

10

Tema 3. Iuddepenumanbuoie
ypaBHEHHS BBICIINX
HOPSIIKOB.

Tema 4. Jluneiinsle
muddepeHInanbHbIe
YPaBHEHHMS BBICIIHX
HOPSIIKOB.

10

Tema 5. Heonnoponanbie
JIMHEUHBIC
madepeHnransHbIC
YpaBHEHHUS BBICIIINX
TTOPSIJTKOB.

13

Tema 6. JInueitapie
mudepeHnransHbIC
YpaBHEHUS C MOCTOSHHBIMU
ko bunmeTamu.

14

Pewienue 3agau y 1ocku.
ITpoBepka nomarinei
paboTHl, MPOBEPOYHBIE
paboTHI 1O TeMe, MHUHH-
3a4€ThI 10 TEOPHUHU.
Brinonnenne qomaniaeit
KOHTPOJILHOM paboTHI.

IToaroroBka k 3a4éTy

9

Bcero 3a cemecTp

72

10

14

48

4.3. Conep:xaHue TUCUMILINHBI
Jlekunonubii Kypc (10 yacoB)




Jlekuus 1. O0bikHOBeHHOE TP PepeHnuabHOe ypaBHeHue. (1 yac)

[Tonatne OOBIKHOBEHHOTO UG (dEepeHInaNILHOTO ypaBHEHHs. ['eoMeTpruecKuil CMbICI
T QepeHInaIbHOr0 ypaBHEHHUs NepBoro nopsaka. IloHatue pemieHus, mosie HampaBlIeHUH,
W30KJIMHBI, UHTETPAJIbHBIE KPUBBIE.

Jlexkuus 2. {udpepeHunajibHble ypaBHEHUs MepBoro nopsaka. 3agaya Komu. (2 yaca)

Juddeperunanbuple  ypaBHEHHsS IEPBOTO  TOPSJIKA, pa3pelieHHbIE OTHOCHUTEIHHO
IIPOU3BOJHON. YPaBHEHUS C pa3leIIOIMMUCA IEPEMEHHBIMM M yPaBHEHUS, NPUBOJIUMBIE K
HUM. OJHOpPOJIHBIE ypaBHEHHS M YypPaBHEHUSA, NPUBOAMMBIE K OAHOPOIAHBIM. JIMHElHBIE
ypaBHeHus. [lpuHumn  cymepno3unuu. YpaBHEHUss B MOJHBIX  AuddepeHuumanax.
Wuterpupytronuii MHOKUTeNb. HeoOXxoaumoe U AOCTaTOUHOE YCIOBHE YpaBHEHHs B IOJHBIX
muddepennmanax. [lorstue obmero uarerpana. OnpeneneHne U CBOMCTBA WHTETPHPYIOMIETO
MHOXHUTens. IlocranoBka 3amaum Komm. ®dopmynnpoBka TeOpeMbl CyIIECTBOBAaHUS U
€IMHCTBEHHOCTH pemeHus 3agaun Komwm ans auddepeHnnanbHOro ypaBHEHHs I1E€PBOIO
nopsiaka. [Toustue oco6oit Touku, ocodoro pemenus. OO METO/] BBEIEHUS ITapaMeTpa.

Jlexnus 3. lndpepenuuaibHbie ypaBHEHHs BbICIIMX NOPAAKOB. (1 yac)

Huddepenunanbable  ypaBHEHHUS] BBICHIETO MOPSAAKA, pa3pelIeHHble OTHOCHUTEIbHO

MIPOU3BOAHON. Buasl ypaBHEHUH, TOITyCKAOIMIMX TOHWKEHUE TIOpAAKa. MeToAbl peleHus.
Jlekuus 4. JInneiinbie 1ugepeHInATbHbIC YPABHEHUS BHICHINX MOPAAKOB. (2 yaca)

JIunelinple ypaBHeHHsI n-ro nopsaka. CpolictBa pemeHud. lloHsaTne o nuHEHHON
He3aBUCUMOCTH (yHKimil. HeoOxoaumoe ycioBue JIMHEHHOW HE3aBUCUMOCTH (DYHKIHIA.
Omnpenenurens Bponckoro. HeobxonnMoe u 10CTaTOYHOE YCIOBHE HE3aBUCHUMOCTH N PEIICHUN
OJTHOPOJIHOTO JIMHEWHOTO ypaBHEHMs Nn-ro nopsaka. CTpykTypa OOLIEro pemeHus JUMHEHHOTro
omHOponHOTO AuddepeHnnanbable YpaBHeHHs n-0ro mnopsaka. [lonsTtue o ¢pyHIaMeHTaIbHON
cucreMe pemieHuil. Jloka3arenbcTBO CyIIECTBOBAHUS (YHJAMEHTAIBHOM CHUCTEMbI pEIICHU.
[TocTpoenue ob1ero peuieHus.

Jlexnus S. Heoqnopoauble auHeiiHble AU depeHunalbHble YPABHEHUS BbICIIUX
MOPSAAKOB. (2 yaca)

HeonnopoaHnoe nuHeiliHoe ypaBHeHHE n-ro mnopsaka. CTpykTypa OOIIEro peuieHus.
MeTto Bapraliuy IPOU3BOJIbHBIX OCTOSIHHBIX.

Jleknus 6. JInneitnbie 1udepeHHAIbHbIC YPABHEHHUS ¢ TOCTOSHHBIMHU
ko3¢ unuenTamu. (2 yaca)

[lonatue  nuHeWHoro  audQepeHIHaIbHOr0  YpPaBHEHUS € HOCTOSHHBIMHU
koappunmentamu. OJIHOPOAHBIE U HEOAHOPOJHBIE YpPaBHEHHSA. XapaKTEpUCTUUECKOE
ypaBHEHME, BUJ OOILEro pelieHns B 3aBUCUMOCTH OT KOPHEH XapaKTepUCTHUYECKOTO YPaBHEHHS.
CrpykTypa obmero pemenus. HaxoxaeHHe 4acTHOTO pelIeHUs HEOJHOPOJHOIO ypaBHEHUs
METO0M HEONpeAeIeHHbIX K03 QUIIMEeHTOB.

5. O0pa3oBaTe/IbHbIC TEXHOJIOTHH

[Tporiecc oOyuenus aucuuruimHe «JlnddepeHnuansapie ypaBHEHUSD PEKOMEHIYETCs
CTPOUTH C OMOPOW Ha TPAAMLIMOHHBIA TMOAXOMA, MPU KOTOPOM Ha JEKIIMOHHBIX 3aHITHSIX
3aKJIaJIBIBIOTCA OCHOBBLI TCOPECTUYCCKUX 3HAaHUHU 110 JUCHUIITIMHE, 4@ HAa NPAKTUYCCKUX 3aHATUAX
BeZieTcsl paboTa MO YCBOGHUIO TEOPHHM U MPHOOPETEHUIO0 MPAKTHUYECKUX YMEHHH U HaBBIKOB
PEIICHNA TUIIMYHBIX 3aaa4.

C uenpio GopMHUpPOBaHUS y CTYJECHTOB KOMIIETCHUUH, MPEITyCMOTPEHHBIX MPOTrPaMMON,
CJIeTyeT MPUMEHSITH CIEAYIOLINE TEXHOIOTUU:

— MPAKTUKYM C UCTOJIb30BaHUEM NMPAKTUKO-OPUECHTHUPOBAHHBIX 3a/1a4;

— TEXHOJIOTHIO JIETEIIbHOCTHOTO MOJIX0/1a;

— o0yueHue B COTPYJHHUYECTBE.

6. YueOHO-MeTOMNYECKHE MATEPHUAJIbI
6.1. Opranu3anus caMmoCTOSITe/IbHOI PadoThI CTYJIEHTOB
Tema 1. O0bikHOBeHHOE MU P epeHIHATBHOE YPABHEHHE.
3aoanue. Iloemopums ocHosHble 60NPOCHI MEOPUU:



1. Onpenenenne auddepeHuaIpHOTO ypaBHEHUS, TOpsAJKa YpaBHEHHs, oO0IIee u
YacTHOE pELICHHUE.

2. 3apaum, npuBoAdIUe K AU PepeHnanbHbIM YpaBHEHUSIM.

Tema 2. InpdepeHnnanbHble ypaBHeHHUs NepBoOro nopsiaka. 3axaya Kommu.

3aoanue. Iloemopums ocHoB8HBIE 80NPOCH MEOPUU:

1. Iuddepenumanbioe ypaBHEHHE IEPBOrO TOpPSIKA, €ro BUA, O0IIee MW YacTHOE
pelieHue.

2. Bugs! nuddepeHnnanbHeIX ypaBHeHUH | mopsaka 1 METOIbI PELICHHUs

Pewiums 3a0auu.
1. Haiitu oGee pemienue nuddepeHnanrsHoro ypaBHeHNs IEPBOTo MopsiaKa
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2. Haiitn o6mmii naTerpant nuddepeHnuaIbHOr0 YpaBHEHUS ITEPBOTO MOPSIIKa
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JluTepatypa 1Jisl NOATOTOBKHU K MPAKTHYeCKOMY 3aHATHIO:

1. Apnonsa B. 1. OObikHOBeHHBIE U depeHIanbHble  ypaBHEHHUS [ DIIEKTPOHHBIN
pecypc] : yue6. — DnekTpoH. gaH. — Mocka : MIIHMO, 2012. — 341. Pexxum nocrymna:
https://e.lanbook.com/book/56392

2.3amaun ¥ yrpaKHEHHUS 10 MaTeMaTHYECKOMY aHanu3y Ui BTy30B [Tekcr] : [YueO.
nocobue] / [I. C. bapanenkos, b.Il. demunosuu, B. A. Edumenko u np.]; Iloxm. pen.
b. II. lemunoBuya. — Mocksa : Actpens : ACT, 2003. — 495 c.

3. ®uxrtenronsl] I'. M. OcHOBEI Maremarudeckoro aHammsa [Texcr] : [ydueb. qis Mart.
oTa-Hui By30B : B 2 T.] / I'. M. ®uxtenronsil. — Cankt-IlerepOypr : Jlanp, 2006. — T. 2. — 463 ¢

Temwr 3, 4, 5. IndpdepeHuuajbHbie ypaBHeHHs] BbICHIUX NOPAAKOB. JIuHeilHbIe
nuddepeHnnanbHble YypaBHEHHS BBICHINX MOPAIKOB.
3aoanue. Iloemopums ocHoB8HBIE 60NPOCH MEOPUU:
1. [Topsimok ypaBHEHUS, BUIBI YPaBHEHHI, JOITYCKAIONIUE TIOHUKEHHE MTOPSIKA.
2. Obmee u yactHoe penieHue nudhepeHImanb»HOT0 YpaBHCHHS.
Pewump 3a0auu.
"+ 2" =0

1. Haiitn oGmiee pemenne mudpdepennuansoro ypasuenus - 7 =1 , X ,

i L) LI | [ r
v +xy =l yYxhnx=y
2

2. Haiitu uvactHoe pemienue Iud@epeHMaIbHOr0 YpaBHEHUS, YAOBIETBOPSIONIEE 3aJaHHBIM

] = . I
Ayt = =1, p(0)=42, ¥(0)=——=
Y¥ =yl y Y=o

2
v+ 2sin pecos” y=0, p(0)=0, y(0)=1

Ha4aJIbHBIM yCJIOBHSIM: a)
5 ¥ =128 y(0)=1 ¥(0)=8, B) -

JIntepatypa 1Jisi HOATOTOBKH K NMPAKTHYECKOMY 3aHATHIO:

1. Apronsa B. . OObikHOBeHHBIE nuddepeHnanbHble  ypaBHEHUS [DIEKTPOHHBIN
pecypc] : yueb. — OnektpoH. n1aH. — Mocksa : MIUTHMO, 2012. — 341. Pexxum nocrymna:
https://e.lanbook.com/book/56392

2.3amaun ¥ ynpakKHEHUs [0 MaTeMaTH4ecKoMy aHanu3y Ui BTy30B [Tekct] : [YueO.
nocobue] / [I'. C. bapanenkos, Bb.Il. demunosuu, B. A. Eumenko wu np.]; ITlom. pen.
b. I1. lemunoBuua. — Mocksa : Actpensb : ACT, 2003. — 495 c.



3. ®uxrtenronbn ['. M. OcHoBBI MaTemaTudeckoro a"amusa [Tekct] : [ydeO. mis mart.
ota-Hui By30B : B 2 T.] / . M. ®uxtenronbi. — Cankr-IlerepOypr : Jlanb, 2006. — T. 2. —463 ¢

Tema 6. JInneiinbie nuddepeHnnanbHble YpaBHEHHS € IOCTOSIHHBIMH K03¢ puumnenramu.
(2 yaca)
3aoanue. Iloeémopums 0cHoOGHbIE 60NPOCHL MEOPUU:
1. Onpenenenue nepBooOPa3HOM GYHKIIUU, HEOTIPEIETEHHOTO HHTETpaJa.
2. CBolicTBa HEONPEAEIEHHOTO HHTETrpaa.
Pewiums 3a0auu.

1. Haiitu oG1ee perieHue TMHEHHOT0 HEOJHOPOAHOTO U (hepeHIHaTEHOTO YypaBHEHUS

¥ +9y

B .l

Y=2¥+5y=10e" cosdx.

becos iy + 125n 3x

b

¥+l

¥ =12v +36y

I

by -
sin dx

|4

P24y

e (120 -10)

2. Haiitn uactHoe pemieHue nuddepeHuanbHOro ypaBHEHUS, YIOBIETBOPAIOIIEE 3aJaHHBIM

Ha4YaJIbHBIM YCJIOBUAM

a) ¥y =8y +Tr=T+6xe yiO)=01L ¥{0)=1,
0) y+y=2eosx+de” ¥(0)=1 ¥{0}=0

Jlutepatypa 1Jisl NOATOTOBKHU K MPAKTHYECKOMY 3aHATHIO:

1. Apunonba B. 1.  OObikHOBeHHBIE AuddepeHnnanbable  YpaBHCHUS | DJIEKTPOHHBIN
pecypc] : yue6. — DnekTtpoH. gaH. — Mocksa : MIITHMO, 2012. — 341. Pexxum gocryma:

https://e.lanbook.com/book/56392
2.3amaun ¥ yIpakKHEHHUS 10 MaTeMaTHYECKOMY aHalu3y Ui BTy30B [Tekcr] : [YueO.

rmocobue]| /

[I". C. bapaneHnkos,
b. I1. JlemunoBuua. — Mocksa : Actpenb : ACT, 2003. — 495 c.

b. I1. lemunoBuy,

B. A. Epumenxo u p.];

ITon. pen.

3. ®uxtenronsil . M. OcHOBBI MaTemMaTudeckoro aHamms3a [Tekct] : [y4eO. mms mart.
oTa-Hui By30B : B 2 T.] / . M. ®uxtenronbi. — Cankr-IlerepOypr : Jlanb, 2006. — T. 2. —463 ¢

Tabnuua Ne 4
Tembl 3aHATHIA KosanyecTBo 4yacoB Copep:xanne DopmMbl
Bcero | Aymurtop- | CamocTosi | CAMOCTOATEIbHOM KOHTPOJISt
HBIX T. padoThI padoThl CPC
Tema 1. OOBIKHOBEHHOE 4 2 2 Uzyuenne Teopun | Ompoc mo
muddepeHnnansHoe o yueOHoM TEOpUHU
ypaBHEHHE. JUTEpaType.
[Ipopabotka
MaTepHajoB
JICKIIMU.
Tema 2 15 5 10 N3yuenue Teopun | Onpoc no
Hduddepennmanbueie o y4eOHOU TEOPHH
ypaBHEHUS IEPBOTO JUTepaType. Pemenue 3anau
nopsnka. 3agada Komm. [Ipopabotka Ha
MaTeprajIoB MPAKTHYECKOM
JIEKLIUH. 3aHATHUH.
Pa3bop roToBbIx Homaminsis
peleHuit mo KOHTpOJIbHAA
y4eOHOi pabora.
JIUTEpaType.
Tema 3. 7 3 4 Nsyuenue Teopun | Ompoc no
Huddepennmanpabie o y4eOHOU TEOPHUH
YpaBHEHUS BBICIINX JuTepaType.
TOPSIIKOB. [IpopaboTka




MaTepHajoB
JIEKITHH.
Pa30op roToBbix
peleHuii no
y4IeOHOH
JUTEPATYpE.
Tema 4. JIuneiinbie 10 4 6 Nzyuenne Teopun | Ompoc o
g depeHnanbHbIe o y4eOHOU TEOpUHU
YpaBHEHUS BBICIIUX JUTEpaType. Pemenue 3agau
TIOPSIKOB. [Tpopabotka Ha
MaTepHajoB MPaKTUIECKOM
JIEKLHH. 3aHATHH.
Pa30op roToBbIx
pELIEeHH 1O
y4eOHOH
JUTEPAType.
Tema 5. Heomunopoansie 13 4 9 Nzyuenue Teopun | Ompoc o
JTNHEWHBIE o yueOHou TEOPHUH
maddepeHnnaTLHbIC JTUTEepaType. Jomarnrasist
YpaBHEHUS BBICIITUX [IpopaboTka KOHTPOJIbHAS
MOPSIIKOB. MaTepHajoB pabora.
JIEKLIMH.
Paz6op roToBeIx
pelIeHH 1o
y4eOHOH
JIUTEPATYPE.
Tema 6. Jluneitapie 14 6 8 Uzyuenne Teopun | Ompoc mo
muddepeHIuanbHbIe o yueOHou TEOpUHU
YPaBHEHHUS C TOCTOSHHBIMHU JUTEpaType. Pemenue 3agau
KO3 PUIeHTaMH. [Ipopabotka Ha
MaTepHajoB MPaKTUIECKOM
JIEKIHH. 3aHATHH.
Paz6op roToBeIx Jomarnrasist
peuieHui no KOHTPOJIbHAs
yueOHOM pa0ora.
JIUTEPATYPE.
3au€T ¢ OleHKOMI 9 9 [Moxrororka x OTtBeT Ha
3a4ETY 3a4ETe
Hroro 72 24 48

6.2. Opranusanusi TeKyuero KOHTPOJIsl ¥ NPOMeKYTOUYHOI aTTecTANNU

ITpoBepka ycBOEHHs 3HAHUI BeJeTCs HA MPAKTUUYECKUX 3aHATUSAX B MHCbMEHHOH (opme
(ompocel O TeopuM) W YCTHOM ¢dopMe B XOAe pemieHus 3agad y aocku. Kpome Toro,
MIpearnoaraeTcs BhIMOJIHEHHE WHANBUYATbHBIX JOMAITHUX KOHTPOJIBHBIX PadoT.

[IpomexyTouHas arrecTanys MO JaHHOW NHUCUUIUIMHE MPOBOAUTCS B (opme 3auéra c
OILIeHKOH (5 cemectp).

Ilpumepnvie sapuanmul domauineil KOHMPOIbHOU PAdOnbL

1. Haifttu  obmee  pemenne  auddepeHUUaNbHOTO  ypaBHEHHsT  MEPBOrO  MOpsIKa

,,‘-'-.1 + _|': -y — yecy = .1':_L' T\

2. Haiitu o6muit uaTerpan auddepeHnnaibHOro ypaBHeHHs IEPBOTo MOpsIKa

|
¥+ y-cosx=—sim 2x, y|0)=0.
3. Haiitu pemenue 3agaun Komm 2

10




4. Pemutsb 3amauy Komm yoet (xy =1y =0, (1) e

5. Haiit obwee pewenne auddepeHunatbHoro ypasaenus =5 =V
6. Haiitu o01ee peleHue TMHEHHOr0 HEOTHOPOIHOTO L[H(pq)epeHuHanLHoro yPaBHEHHUS:

P 2 =6 ¥ 2y =6
a) . Fy . £ 5 6) . “l 1 v
7. Haiitn wacTHOe pemieHue AuQQepeHInarbHOr0 ypaBHEHHs, yIOBIETBOPSIONIEEe HAYAIbHBIM

YCTIOBIAM ¥ 425y =¢"[cosSx~10sin5x), y(0)=3, »(0)=-4.

8. 3amucaTh ypaBHEHHSI KPUBBIX, JUIsl KOTOPBIX TOYKA MEPECCUCHUs JII00O0H KacaTelbHOM C OChIO
OX umeer abcuuccy, paBHyIo 2/3 aOCIUCCHl TOUKH KaCaHHs.

Bonpocet meopuu k 3auémy

1. [TonsiTne 06bIKHOBEHHOTO MU(HEPEHITNATBFHOTO YPABHCHHS.

2. Juddepennmanbable ypaBHEHH IEPBOTO TOPSIIKA.

3. Ob6mee pemenue audhepeHIaIbHOTO YPaBHEHHS TIEPBOTO MOPSIIKA.

4. YpaBHEHHUsI, pa3peIMMble OTHOCUTEIBHO TPOU3BOAHOM. [loJie HanpaBiIeHUN.

5. WNurterpanbusie kpusbie. [locTanoBka 3agaun Komu.

6. ®opMyIHpOBKa TEOPEMBbI CYLIECTBOBAHUS M €IWHCTBEHHOCTU pelieHus 3agaun Korm
U1t muddepeHITnaIbHOTO YPaBHEHHS TIEPBOTO MOPSIIKA.

7. JuddepeHnmnansHoe ypaBHEHHE C pPa3lelAIOMIMMUCA TEPEeMEHHBIMH, METOH €ro
uHTerpupoBanus. OcoOble pelieHusl.

8. OnHOpoAHOE ypaBHEHHUE NIEPBOTO MOPSJIKA, METOJ] €T0 PEILICHHUS.

9. Jluneiinoe nuddepeHimaibHOe YpaBHEHHUE MIEPBOTO MOPSIIKA, METO]T PEIICHHS.

10.  YpaBHeHue B MOJHBIX qU(epeHIragax, criocoobl ero peneHus.

11. VYpaBHenue bepHyiuin U METO/ €ro pelIeHUs.

12. dopMyIHpPOBKa TEOPEMBI CYILIECTBOBAHMS U €IMHCTBEHHOCTH perieHus 3a1aun Komm.

13. OO6mmii BUJ WMeEET JMHEWHOE ypaBHEHHWE n-To mopsaka. JImHeHHO He3aBUCHUMBIE

pelleHus JIMHEWHOTO YypaBHEHHs, (yHIaMEHTalbHas cucTema pemieHud. CBsi3p 00IIETO
peteHus U GyHIAMEHTATBHOW CHCTEMBI PEIICHHI.

14. Obmiee penieHre HEOJHOPOTHOTO JUHEWHOTO ypaBHEHHS. TeopeMbl O CTPYKType OOIMIEero
PENICHUS TMHSHHOTO OJTHOPOJHOTO M HEOHOPOIHOTO TU((HEPSHIIMATEHOTO YPABHCHHS.

15. Perienne NUHEHHBIX OJHOPOAHBIX W HEOJHOPOAHBIX YpPaBHEHUH C TMOCTOSHHBIMHU
kod(ppurmeHTaMu, METOI BApHAIIMK M METO]] HEOTIPEIeICHHBIX KOO PHUITUEHTOB.

Ilpumepnuie 3a0auu ona 3auéma
Peunre ypaBHeHUs:

-

P2Y _2, y(1)=0 (1= y)re y' 4= 0

1 Xty ' _ 7 x-lnx
X Iy [

X% PR
3 v ox-1 4 0 [l () :I
5 V+dy+dy=¢ “ln X

o

& i . . (==, ¥ (0=1
6. ¥ Fy - 2_1' = & + | s 2."-" '“:' : s J [ :I .
7 ¥ =3y =47 +3x+2e Vsinx

8. Haiitu  obmee  pemenue  audepeHINaTbHOIO  YpaBHEHHS — MEPBOTO  IMOPSAIKA

vrar—3vedy =3x yody - 2avt el

9. Haittu  oOmumii  wHTerpan  auddepeHuanpbHOr0o  ypaBHEHHsS  IIEPBOTO  IMOPSIKa
R ST St
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10. Haiitu pemenue 3agauu Komn

-

¥ el 4

r+e ] ylej=2
11. Pemmts 3amauy Komm d .

12. Haittn o6wmee pewenue auddepeHunansuoro ypapaenns -+ M= ¥

13. HaI/ITI/I 06mee peluenne JIMHEUHOTO HeO,I[HOpOI[HOFO I[H(bd)epeHuHaanoro YpaBHECHUS:
T34 = o Iy w1y "

a) i W +2y=1-x7 6) ¥=3+2y=2cosx+x- -111'.

14. Haiitu yactHOe pemieHue nuddepeHnanibHor0 ypaBHEHUS, yLLOBneTBopmomee HavyaJabHbIM

YCIIOBHSM ¥ =6+ 25y = Psindx - 24cosdx, y(0)=2, »(0)=-1

15. 3anucaTth ypaBHEHHsI KPUBBIX, JJI1 KOTOPBIX CyMMa KaTe€TOB TPEYroJbHUKA, 00Pa30BaAHHOTO
KacaTelbHOU, MEPIEeHINKYISPOM, OMYIIEHHBIM M3 TOYKM KacaHus Ha oCh alcCIucc, M OCbhIO
abcuuce, ecTh BeJIMYMHA [TOCTOSIHHAS, paBHAA d.

buset Ha 3au€Te COAECPIKUT OJIMH TEOPETHUECKUIN BOIPOC M YETHIPE 3aTaUH.

3a oTBET Ha 3a4€Te CTABUTCS OICHKA!
«OTJIMYHOY», €CITU CTYACHT OTBEYAeT IMOJIHOCTHIO HA BCE BOMPOCHI, U €r0 OTBET COJCPIKUT HE
0oJjee IByX HEJOUYETOB;
«XOPOILIO», €CIIU CTYJICHT OTBEYACT B I1€JIOM HA TEOPETUYECKHUI BOTIPOC U PEIIACT TPH 3a1auH;
«Y/IOBJIETBOPHUTEJIBHO)», CCITH CTYJICHT OTBEYACT MOJHOCTHIO TECOPHUIO M PEIIACT JBE 3a/1a4H;
«HEYTOBJIETBOPHUTEIHLHO» — BO BCEX OCTAIBHBIX CITydasX.

7. YueOHO-MeToAuYecKoe U MH(OpPMAIlMOHHOE o0ecnieyeHne

OcHoBHasi IMTEepaTypa

1. Apnonba B. 1.  OObikHOBeHHBIE auddepeHnnanbable  YpaBHEHUS | DJIEKTPOHHBIN
pecype] : yueb6. — OnekrpoH. nmaH. — Mocksa : MIUJHMO, 2012. — 341. Pexxum npocrymna:
https://e.lanbook.com/book/56392

2.3amaun ¥ ynpakKHEHUs 110 MaTeMaTU4ecKoMy aHanu3y Ui BTy30B [Tekcr] : [YueO.
nocobue] / [I'. C. bapanenkon, b.Il. Jlemunosuu, B. A. Ebumenko wu np.]; Ilom. pen.
b. I1. JlemunoBuua. — Mocksa : Actpenb : ACT, 2003. — 495 c.

3. ®uxtenronsil . M. OcHOBBI MaTemMaTHdeckoro aHanms3a [Tekct] : [y4eO. mms mart.
oTa-Hu By30B : B 2 T.] / I'. M. ®uxtenronbil. — Cankr-IlerepOypr : Jlanb, 2006. — T. 2. —463 ¢

JlonoTHUTeIbLHAS JTUTEPaTypa

1. bepman I'. H. COopHHMK 3amad 1o Kypcy MaTeMaTHYEeCKOTO aHaiau3a: YueOHoe
nocodbue. —  CII6:  M3p-Bo  "Jlams", 2017. —  492c. Pexum  pocryna:
https://e.lanbook.com/reader/book/89934/#2

2. KauecTBeHHble CBOIiCcTBa pemieHUd AuQQepeHInanbHbIX YpPaBHEHUH U CMEXKHBIC
BOIPOCHI CIIEKTPAIIBHOTO aHaIn3a [ DNeKTpOHHBIN pecypc] : HayuHoe u3nanue / M.B. Acramosa
[u mp.]. — DnexrtpoH. TekcToBble AaHHble. — M. : JOHUTU-JAHA, 2015. — 646 c. Pexxum
nocrtyma: http://www.iprbookshop.ru/52616.html

CeteBble pecypcbl

OnektpoHHass OubmuoTexka I[lomedynTeNnbCKOTO COBETa MEXaHWKO-MAaTeMaTHYECKOTO
(hakynbpTeTa MOCKOBCKOTO TOCY/IapCTBEHHOT'0 YHUBepcuTeTa http://lib.mexmat.ru/books/34

8. MarepuabHO-TeXHHYECKOe o0ecredeHne TUCHUIIHHbI
1. JlexuuonHas ayauropus — 211 A.
2. Jlocka, MeII.
3. MynpTuMeAMa-1poeKTop.
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