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MecTo AUCHMILVIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

JuciumimHa «/luHaMuueckue CUCTEMbI» BXOAMT B MoAynb «CrenuanbHble pas/iesbl
npeIMeTHOM obnacTu» 4YacTu, (HOpMHUPYEeMON ydacTHUKaMU OOpa3oBaTelIbHBIX OTHOIICHUMN
bioka 1. Jlucuuruiuasl  (MOIYIH) yu4eOHOro IIJJaHa OCHOBHOW  TPO(heCCHOHATLHOM
o0pa3oBaTeNbHOIl MPOrpaMMbl BbICIIET0 0Opa3oBaHUS — MporpamMmbl OakajnaBpuara IO
HarpaBiaeHuto nojaroroBku  44.03.01 Ilegarormueckoe oOpa3oBaHHME, HANPaBICHHOCTh
(mpoduip) oOpazoBarenbHON TporpaMmbl «MaTeMaTrKa, 3a09HON GOpMBI OOYIECHHS.

JucuuruiiHa onupaercs Ha pe3yiabTaTel  00y4deHHs, C(OPMHpPOBAHHBIE B paMKax
muciumuine «Marematuyeckuit ananuszy», «l'eomerpusi», «OCHOBBI KOMILJIEKCHOTO aHAIN3a» /
«Teopust (QyHKIMI KOMIUIEKCHOTO TE€peMEHHOro» / «MeTonbl KOMIUIEKCHOTO aHaln3a B

peUIeHHuH 3aJad  BEIIEeCTBEHHOro aHamm3a», «OCHOBBI ~MaTeMaTH4YecKoi  00paboTKu
uHpOpMALIAN.
Pe3ynbraThl WM3y4eHUWs IUCHUIUIMHBI SIBISIOTCA HEOOXOAMMBIMH  JUIS  W3YYCHHS

JUCLHMITIIMHBI ((TGOPI/ISI n MCETOJUKaA O6yT-I€HI/I$I MAaTCMATHUKE» MW MPOXOKACHHUA IIPAKTUKU
HpOI/IBBOI[CTBCHHaH (HCI[&FOFI/I‘IGCK&X) HpeHOI[aBaTeJ'ILCKaH 110 MaTEMATHUKCE.

1. Ilepeyens MJIAHMPYEMBbIX
pe3yJbTAaTOB) MO AUCHUILIHHE

pe3yiabTatoB 00ydenuss (oOpa3oBaTebHBIX

Heabo ocBoeHMS] AUCUMIUIMHBI «JlMHAMMYECKHE CHCTEMBI» SIBISETCA IOJrOTOBKA
OakanmaBpa K pa0oTe yuyuTeleM MaTeMaTHKU B o0lieoOpa3zoBaTenbHOM Mmikose. JlucnumianHa
npeHa3HauyeHa JaTh OyAyIIMM  YYHTENIIM TPO(ECCHOHANBbHYIO (TEOPETHYECKYI0 U
IPAaKTUYECKYI0) IOArOTOBKY B OOJAacTH TEOpPUHM M METOJUKM OOY4YeHHs MaTeMaTHKe Ha
Pa3IUYHBIX CTYNEHAX 0011e00pa30BaTeIbHON IIKOJIBL.

3agaveil OCBOEHMS JUCHMIUIMHBI sBIsieTcs (OPMUPOBAHME CHCTEMbl 3HAHMI,
BKJIIOYAIOLIUX METOJbl TOCTPOEHUS M UCCIEIOBAHMUS Y4YEOHBIX MaTEeMaTHUYECKUX Mojesei
JETEPMUHUPOBAHHBIX ~JUHAMHYECKMX CHUCTEM IIPOLECCOB M  SBICHUW C  IOMOIIBIO
mubdepeHIMaNbHBIX YpaBHEHUH; (OpMHUpPOBAHHME CHCTEMbl 3HAHMHW O METO/Jax aHalu3a U
pelIeHNs] OCHOBHBIX TUIIOB OOBIKHOBEHHBIX TU(PepeHIINaIbHBIX YPaBHEHUI TIEpBOTO MOpsaAKa U
YpaBHEHHUH  BBICIIMX  MOPAJKOB,  JIONYCKAIOIIMX  TMOHWXXEHME  MOpsAaKa,  CHUCTEM
Qg depeHMaIbHbIX YpaBHEHUH; (POpMUPOBAHHUE U pa3BUTHE KOMIIETEHIUN OYyIyIIEero yUuTens
MaTeMaTUKH B TEOPUU U MPAKTHKE PELIEHUS] OCHOBHBIX TUIIOB JU((epeHIINaTbHBIX YPaBHEHUH,
BO3HHUKAIOIIMX B Pa3IMYHBIX 00IACTAX €CTECTBO3HAHMUS.

B pesynbraTte ocBOeHMs NpOrpaMMbl OakajgaBpuaTa OOy4arOIIMHCS TOJDKEH OBJAJCTh
CJICAYIOUIMMHU pe3yJabTaTaMu 00ydeHHus Mo AMCLUILINHE «/uHamuuyeckue cucteMbl» (B TabauIe
IPEJCTAaBICHO COOTHECEHHE O0pa30BaTEIbHBIX pPE3YIbTaTOB OOYYEHHUS IO AUCLHUILUIMHE C
WHMKATOPAMHU JIOCTHKCHHSI KOMITETCHIIHN )

Komnerennus u OO0pa3oBarenbHble Pe3yIbTaThl JUCIUIUINHBI
WHIUKATOPBI €€ (aTansl popmMHpOBaHUS IUCHUTUIMHBI)
JOCTHKEHUS B
3HAeT yMeeT BJIaJiceT
JVCTIATUTAHE
[1K-12 OP-1. 3naer OP-2. Vmeer pemats
Cnoco0eH  BBLIENATh | OCHOBHBIE IOHSTHUS muddepeHanbHbIe
CTPYKTYpHBIE TEOPHH YpaBHEHHUS C
DIIEMEHTHI, BXOJIIIHE | AU QepeHITHaTHHBIX pa3AeISIOIIUMUCS
B CUCTEMY IIO3HAaHUS ypaBHEHUI NEpPEMEHHBIMU
MpEeAMETHOM 00JacTH
(8 coorBerctBuu ¢ | OP-3. 3HaeT 6a30BbIe OP-4. Ymeer
npouiIeM U YpOBHEM THUIIBI KJIacCU(PUIIUPOBATH U
o0yueHus), TG epeHIaIbHbIX pemarh




aHAIM3UPOBATh UX B
eINHCTBE
conepxkanusi, (HopMbl
u BBITIOTHSIEMBIX
G YHKIIHA.
[MK-12.1.
(bOpMyYITUPOBKHU
ONPEACIICHUH,
coJiepKaTeIbHOe
3HaUEHUE TEPMUHOB U
MOHATUN TMPEIMETHOMN
oOnactu, mnpaBwia u
AITOPUTMBI
OTIEpUPOBAHUS c
o0beKTaMu
peIMEeTHOW 00IacTH,
MOHUMAET

3Haer

B3aUMOCBSI3b  MEXKIY
CTPYKTYPHBIMH
JJIEMEHTAMH,  HMEET
MIPE/ICTABJICHHE 0
byHKIHSIX u
MPaKTUYECKOM
MIPUMEHEHUHN
M3y4aeMbIX OOBEKTOB.
IIK-12.2. YmMmeer
BBIJICTIATh u
aHATU3UPOBATh
CTPYKTYpHBIE
DJIEMCHTHI, BXOJSIINE

B CI/ICTCMy IIO3HAHUSA
NpeMETHOW 00JacTu;
OIPEIEIISITh
JIOTUYECKYIO
B3aUMOCB3b
KOMITOHEHTaMHM
MpeMETHONU 001acTH;
CTPOHUTH  JIOTUYECKHU
BEpPHBIE U
000CHOBaHHBIC
pacCyXJICHHUS, PeIlaTh
3aaud  TPEAMETHOU
obnacTH.

MEXKIY

ypaBHEHUH MEPBOTO
nopsiika 1 METOAbl UX
pelieHus

OP-5. 3naer npuemsl
peLIeHUs] ypaBHEHU I
BBICIIIUX TMOPSIKOB,
JIOITYCKAIOIIUX
MOHIKEHUE TOPsIKa

OP-7. 3naer npuembl
pelIeHUs JTMHEHHBIX
i depeHIaTbHBIX
ypaBHEHUH BBICIIUX
MOPSIAKOB

OP-9. 3naer meToab!
pEIIEHHS CUCTEM
i depeHIaTEHBIX
ypaBHEHUH

nuddepeHnranbHbIe
YpaBHEHUS [IEPBOTO
nopsiika

OP-6. Ymeer
KJaccu(uuupoBaTh U
pemars ypaBHEHHS
BBICHIUX ITOPAIKOB,
JIOMYCKAIOIINX
MOHW)KEHHE TIOPSIKA

OP-8. Ymeer
KJIacCU(PUIIUPOBATH U
pelarh JIUHENHbIE
nuddepeHraIbHbIC
YpaBHEHUS BBICIIIUX
HOPSTIKOB

OP-10. Ymeer
KJaccu(uuupoBaTh U
pewaTs npocrenmue

CHUCTEMBI
g hepeHIMATBEHBIX
ypaBHEHUU




[1K-14

Criocoben
yCTaHaBIIMBATh
coJepKaTeNbHbIe,
METOJIOJIOTUYECKUE U
MHUPOBO33PEHUYECKHE
CBS3M  TMPEIMETHOMN
obyactu (B
COOTBETCTBUU C
npodpuieM U ypoBHEM
00yJeHus) co
CMEKHBIMU
HAyYHBIMU
00nacTsIMH.

[IK-14.1. 3Haer ponb
u BO3MOXXHOCTH
MPUMEHEHUS

armapara npeaMeTHON
o0jacTu B CMEXHBIX
Hay4YHbIX  OOJacTsX,
UX METOJ0JIOTHYECKOE
U MHUPOBO33PEHYECKOE

3HAYCHUC; HMEET
MpEJCTaBICHUE 0
MEXAUCITUTUTMTHAPHBIX
CBSI3SIX, Hay4HbIX
MeTOoJIax CMEKHBIX
obnacreit

IIK-14.2. Ymeer
ONpeENATh pOJIb
MOJTYYECHHBIX 3HAHMI
TS CMEKHBIX
obmacreit wm A
MIKOJILHOTO Kypca,
MIPUMEHSATH

[IOJIy4YCHHBIE 3HAHUS B
peleHnn
MPUKJIAJHBIX 3a1a4.

OP-11 Nmeer
MIPEJICTABICHHSI O
nuddepeHIaTbHBIX
YPaBHEHHSIX KaK
MOJIEIISAX
TUHAMHYECKUX
CHCTEM

OP-12. Ymeer
COCTaBIISITh U
HCCJIEIOBATD
IIPOCTEUILINE
MaTeMaTH4ecKue
MOJIeNN
JTUHAMHYECKHUX
CHCTEM Ha OCHOBE
muddepeHIaTbHBIX
ypaBHEHUU

2. O0beM IMCHUILIMHBI B 3a4eTHBIX eIMHULAX C YKa3aHHEM KOJIMYeCTBa aKajeMUYecKHX
4YacoB, BbIJeJEHHBIX HAa KOHTAKTHYI0 paldoTy oOydamommxcsi ¢ npemnojasaresieM (1o
BH/1aM y4eOHBIX 3aHATHI) H HA CAMOCTOAITEIbHYIO PadoTy 00y4aroImuxcs

YyeOHble 3aHATHS
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OK3aMCH
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Hroro: 3 108 4 10 - 85

3. Coaepxxanue THCHHMIUIMHBI, CTPYKTYPHPOBaHHOE MO TeMaM (pa3JejaM) ¢ yKa3aHHeM
OTBEJCHHOI0 HA HUX KOJHYeCTBA aKA/leMHYeCKHUX YaCcOB U BU/IOB y4eOHbIX 3aHATHIA

3.1.Ykazanue mem (pazoenos) u omeeoeHH020 HaA HUX KOJIUYECMEA AKAOEMUUECKUX YACO8 U
6U008 YUeOHbIX 3aHAMUIL

KomnunuecTBo yacoB 1o ¢gopmam opranusaiuu
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9 cemecTp
1. OcHoBHble noHATusa Teopuu OY 2 17

Juddeperunanbapie ypaBHEHHS
2. MIEPBOTO MOPsI/IKA KaK MOJIEITH 1 2 17
IAHAMHYECKUX CHCTEM

JuddepenunanpHble ypaBHEHUS
3. BBICHINX MOPSIKOB, JOITYCKAIOIIUE 1 2 17
MTOHIKEHUE TIOPSIIKA

JIuneitnsle tuddepeHraabHbIe
YpaBHEHHUSI BBICIIIUX TTOPSIIKOB C 1 9 17
MOCTOSIHHBIMU KO3(ppULIMEeHTaMu KaK
MOJIENIN TMHAMHYECKUX CUCTEM

Cuctemsl tuddepeHaIbHbIX
5. YPaBHEHUH KaK MOJICJIA TUHAMUYECKUX 1 2 17
CHCTEM

Hroro 4 10 85

3.2.Kpamkoe onucanue cooepicanus mem (pazoenos) OUCUUNTIUHbL

Paszpnen 1. OcHOBHBIC IOHATHS

HuddepenunanbHoe ypaBHEHHE, OOBIKHOBEHHOE aupdepeHInaibHoe ypaBHEHHUE,
yYpaBHEHHE B YaCTHBIX MNPOW3BOAHBIX. [lopsmox ypaBHeHms. OOImee W YacTHOE pEIICHHE
oObIkHOBeHHOTO auddepennmansioro ypaBHeHus. uddepeHunanbupie ypaBHEHHS IEPBOTO
Mopsiika, pa3pelICHHbIE OTHOCUTEIBHO MNpou3BOAHOM. 3amaya Komm g ypaBHeHus 1-ro
HOpsi/IKa, Pa3pelIeHHOr0 OTHOCHTENbHO Npou3BogHOW. Teopema cyliecTBOBaHUS U
€MHCTBEHHOCTH pemeHuss 3agaun  Komm (0e3 nmokazatensctBa). OcoOble  perieHwusl.
Juddepennmanbable ypaBHEHUS! IEPBOTO MOPsIKa B CUMMETpU4HOH ¢dopme. I'eomerpuyeckas




MHTEpIpEeTalrs OCHOBHBIX MOHATUMN: I0JIE HANPaBICHUN, UHTETpaJbHbIE KPUBBIE, OTHOaromas
CEMEICTBA KPUBBIX.

Pasnen 2. /[AuddepeHumajibHbie yYpaBHEHUS IMEPBOro MNOPAAKA KaK MOJeJH
AUHAMMYECKHUX CUCTEM

[lonsTe nuHaMUYEeCKOW cUCTeMbl. JIMHAMUYECKHWE CUCTEMbl B PA3IUYHBIX 0O0JACTSIX
€CTECTBO3HAHMUS.

MonenupoBanue JUHAMHUYECKUX CHUCTEM C MOMOIIbI0 TuddepeHINaTbHbIX YpaBHEHUM.
VYpaBHeHUsT ¢ pa3AensAolUMuUc NepeMeHHbIMU. OJHOpOJHBbIE YpaBHEHHS. YpaBHEHHUS B
nonHelx nuddepennmanax. Jlunelinsle auddepeHnnaIbHble YpaBHEHHs] MEPBOro MOPSIKA.
YpaBHenus bepnyium.

Paznen 3. Ind¢epeHunabHble YypaBHEHHMs BBICIIMX NOPSAKOB, JOIYyCKAKOIIUE
NOHMKEHHE NOPSAAKA

Juddepenunanbable  ypaBHEHHs BBICHIMX TOPSIKOB, pa3pelIeHHbIE OTHOCHUTEIHHO
cTapueil npou3BoaHou. 3anada Komm uisi ypaBHEHMsI, pa3peIIEHHOT0 OTHOCHUTEIBHO CTaplIei
pou3BogHONW. Teopembl CylEeCTBOBaHMS M €IUHCTBEHHOCTH peweHus 3agaun Komm (6e3

JoKasatenbeTBa). Ypashenns suma Yy = f(x). YpasHenus Buma F(X, Yy, y”,...,y(”)):O.

YpaBHeHHs BUA F(y, Y, y”,...,y(”))z 0. YpaBHeHus Bujia F(X, y® y(”))z 0.

Paznen 4. Jluneiinble au¢depeHnnaNbHble YPAaBHEHHS BbICHIMX MOPSIAKOB C
MOCTOSTHHBIMH KO3()(PUIMEHTAMH KAK MOJeJIM JTHHAMUYECKHX CHCTEM

Jluneitnoe muddepernuanbHoe ypaBHeHHe. OIHOPOAHBIC JHHEHHBIC YpaBHEHUS.
HeonHoponnble nuHelHble ypaBHeHHMs. (CBoilCTBa pEHIEHW JMHEHMHBIX  YpaBHEHUH.
OyHIaMEeHTAlIbHAsT CUCTEMa PEIICHUH JIMHEWHOrOo OJHOPOJHOIO ypaBHEHHs. OmpenenuTelb
Bponckoro. Teopema 0 CTpyKkType OOIIET0 peuIeHHs OJHOPOAHOTO U HEOJHOPOJHOTO
ypaBHeHUd. PelieHne HEOJHOPOIHOTO ypaBHEHHUS] METOJOM HEOIPEEICHHbIX KO3(DPUIIMEHTOB
M METOJOM  Bapualuud  NPOU3BOJBHBIX  TOCTOSIHHBIX.  JIMHEHHBIE  OJHOPOJHBIE
mudepeHManbHble  YpaBHEHUS C TOCTOSHHBIMU Ko3(@uuuenramu. XapakTepUCTHUECKUN
MHorowineH. /JleficTBuTenbHble KOpHU (TIpocThle, KpaTHble). KoMIiuiekcHble KOpHM (IpOCTHIE,
KpaTHble). JInHeilHbIe HEOJTHOPOIHbIE YPABHEHUS C IOCTOSTHHBIMU KOA(pUIIUEHTaMH.

MopenupoBaHie AUHAMHUYECKUX CHCTEM C MOMOILBI0 Ju((depeHInalbHbIX ypaBHEHUH]:
IPUMEHEHHE JIMHEWHBIX Ju(QQepeHlranbHbIX YpaBHEHMM K H3Y4EHHMIO CBOOOJHBIX U
BBIHY’)KJICHHBIX KOJICOaHUH.

Pa3nea 5. Cucrembl audepeHnnaJIbHbIX YPABHEHHI KAK MOJEIH JMHAMHYCCKHX
CHCTEM

Cuctembl  auddepeHumanbHbx  ypaBHeHMid.  HopmanbhHas — gopma  cuctemsl
mubdepeHManbHBIX  ypaBHeHMH. 3amaya Komm a1 HOpMalbHOM CHCTEMBI  YpaBHEHHU.
TeopeMbl CylIeCTBOBaHUS M €IMHCTBEHHOCTH peleHus 3anaun Komm (6e3 noka3zaTenbcTBa).
Pemmenue cucteM METO10M UCKIIIOUEHHSI U METOJIOM UHTETPUPYEMbBIX KOMOMHAIIHI.

MogenupoBaHue AMHAMHUYECKHX CUCTEM C IOMOIIbI0 cuUCTeM auddepeHnnanbHbIX
ypaBHeHui. KunHemartmdeckass uHTepnperanus AuQdepeHlraIbHbIX YpaBHEHHM: IMOHSATHE O
(a30BBIX MOPTPETaxX AUHAMHUYECKUX CHCTEM.

4. TlepedyeHb Y4eOHO-MeTOAUYECKOI0 oOOecreYyeHHs] [JIsi CAMOCTOSITEIbHOH pPadoThI
00y4aroIMXCcH M0 JUCHMUIIIIMHE

CamocTosTenbHas paboTa CTYAEHTOB SBJSETCSI 0c000i1 Gpopmoii opraHu3ai y4eOHOro
mpoliecca, TMpPEICTaBIsIomas Cco0Oi  IUIAHMPYeMYl0, IO3HABaTeNbHO, OPraHMW3alMOHHO |
METOANYCCKHU HaIpaBIIEMYIO ACATCIBHOCTL CTYACHTOB, OPUCHTHPOBAHHYIO Ha AOOCTHUXKCHHEC
KOHKPETHOTO  pe3yJbTara, OCYIIECTBIsIEMYyl0 0e3 MpsAMOH  TMOMOIIM  IpernojaBaTess.



CamocrosTenbHas paboTa CTYIEHTOB SIBISIETCS COCTaBHOM 4acThio yuyeOHOH pabOThl U MMeEeT
IeJIbI0 3aKpeIUIeHUE M yriTyOJIeHHEe MOJMydeHHBIX 3HAHWH W HABBIKOB, IMOMCK M IPHUOOpETeHHE
HOBBIX 3HAaHUi, a TAK)KE BBINOJIHEHHE YUEOHBIX 3aJJaHUH, TIOATOTOBKY K MPEICTOSAIINM 3aHATUSIM
u o9k3ameHy. OHa mpexycMaTpuBaeT, Kak HpaBWiIo, pa3paboTKy pedepaToB, HamucaHue
JIOKJIAJIOB, BBIMOJIHEHHE TBOPYECKUX, WHAMBHUIYaIbHBIX 3a/laHU B COOTBETCTBUHU C y4eOHOM
pOrpaMMOil (TEMaTHYECKUM TUIAHOM M3Y4EHUs AUCIHUIUIMHBI). TeMa /Ui Takoro BBICTYIUICHHS
MOET OBITh TPEJIOKEHA IMpernojaBaTeieM WM Ku30paHa caMHM CTYJSHTOM, HO MaTepuail
BBICTYIUICHUSI HE JOJDKEH TyOJMpoBaTh JEKIMOHHBIM Marepuan. PedepaTuBHbIi MaTepHuad
CIIY’)KUT JIOTIOJIHUTENbHOW MH(pOpManuel 1 paboTbl Ha MPAaKTUYECKUX 3aHATHAX. OCHOBHas
1eJb TAHHOTO BU/Ia paOOTHI COCTOUT B 00YYEHUH CTYACHTOB METOJ[aM CaAMOCTOSATEIILHON pabOThI
¢ ydeOHbIM MaTepuasioM. J[JIsi TIONHOTHI YCBOCHHUSI TEM, BBIHECEHHBIX B MPAKTHYECKUE 3aHSTHS,
TpeOyercsi pabota ¢ mepBoucroyHuMKamu. Kypc mpemycmaTrpuBaeT caMOCTOSTEIBHYIO paboTy
CTYZIEHTOB CO CIIELHaJIbHONW JuTepaTypoi. CieayeT OTMETHUTh, YTO CaMOCTOSATENbHAs paboTa
CTYZICHTOB PE3yJbTaTUBHA JIMIIb TOTa, KOTJla OHA BBIIOIHACTCS CUCTEMATHYECKH, TNIAHOMEPHO
U LIeJIEHAINPABIICHHO.

3ajaHus Ul CaMOCTOSITEIbHOM  paboThl  IpEeayCMaTpUBAlOT — HMCIIOJIb30BaHUE
HEOOXOJMMBIX TEPMHUHOB W TMOHATHH 1O mpobiematuke Kypca. OHHM HaleIMBAalOT Ha
NPaKTHYECKYI0 paboTy MO MPUMEHEHHIO M3Y4aeMOro MaTepHaja, MOUCK OMOImorpapuyeckoro
MaTepHala ¥ 3JIEKTPOHHBIX UCTOYHUKOB HHPOPMALINHU, WILTIOCTPATHBHBIX MAaTEPUAIOB. 3aJaHHS
IO CaMOCTOSITENILHOW paboTe [aroTcs MO TeMaM, KOTOpble TPEOYIOT JIOMOJHHUTEIHHOM
popaboTKH.

OO0umii 00beM C€aMOCTOATENBHOM pPabOThl CTYAEHTOB IO JMCLUIUIMHE BKIJIIOYAET
ayJUTOPHYIO U BHEAYJAUTOPHYIO CAMOCTOSTEIbHYIO padOTy CTYACHTOB B TEYEHUE CEMECTpa.

AynuropHas caMOCTOsITelIbHass pabdoTa OCyIIeCTBIseTcss B (opMe BBIIOIHEHHS
NUCHMEHHBIX MPOBEPOYHBIX padOT MO IUCHMIDIMHE. AYIUTOpPHAs CaMOCTOsTeNbHas padora
obecrieueHa 06a30i TECTOBBIX MAaTEpUAIOB MO pa3zeaM JAUCIHUIUIUHBL.

BueaymutopHass camoctosiTenbHas paboTa oOCymiecTBiseTcs B (opMe MOATOTOBKU K

YCTHBIM BBICTYIIJICHUSM (JIOKJIaZiaM o Teme pedepara).

IIpumepHoOe conepkaHne UTOr0OBOI KOHTPOJIbLHONH padoThI

Yacrs 1
1. Hoxaxure, 4TOo QyHKUMS Yy = f(x) YIOBJIETBOPSIET AUPPEpEeHINaTbHOMY YPaBHEHHUIO
F(x,y,y)=0.

2. Onpegenute tun nupQGepeHNaTFHOT0 YpaBHEHUS MEPBOTO MOPSAKA M PEUINTE €ro
(YpaBHEHHE C pa3leNsIoUMMUCA TEePEeMEHHBIMU, OJHOpOJHOe auddepeHnanibHoe
ypaBHEHUE, YpaBHEHHE B MOJHBIX TuddepeHiuanax; JMHEHHOE ypaBHEHUE, ypaBHEHUE
bepnymm).

3. Haiigure oOmwuit mHTETpan ypaBHeHus. IlocTpoiite mHTErpanbHbie KpuBble. Haiinnure
YaCTHBIN MHTErpaj M0 3aJaHHOMY Ha4aJIbHOMY YCJIOBHUIO.

4. Tlo naHHBIM yCJOBHSI 3aJ]aui cOCTaBbTe MU (depeHIaTbHOE YpaBHEHHE U PEIIUTE €ro.
Crnenaiite pUCYHOK.

5. Haiimute o60mee pemenue auddepeHIHATBHOTO  YpaBHEHHUS, JIOMYCKAIOIIETO
NOHWKeHue mnopsanka. Halinute pemenue 3agaun Komm mo 3agaHHBIM HayallbHBIM
YCIIOBUSIM.

6. MHccnenyiite, siBistoTCs 1M QYHKINHU JIMHEHHO 3aBUCUMBIMU Ha 00JIaCTH OIIpEIeIICHUSL.

Yactp 2

7. Haiinute oOrmiee pemieHHe JMHEHHOTO OJHOPOJHOTO TU(HEPEeHIINATBLHOIO YPaBHEHHS
BTOPOTO MOPAKA TI0 33IaHHOMY €T'0 YaCTHOMY pernenuio Y, (X).

8. CocraBpre InHMHEWHOe oxHOpomHOE auddepeHnnanIbHoe ypaBHEHHE (BO3MOXKHO
MEHBILIEr0 TOpsJKa) A KOTOPOTrO JaHHble (YHKIHMH SBISIIOTCS  YaCTHBIMU
PELICHUsIMHU.



10.

11.

12.

Haiiqure oOmee pemieHue JIWHEHHOTO HEOAHOPOAHOTO U depeHIanTEHOTO
YpaBHEHHsI BTOpPOTO TOpPSAKA C MOCTOSHHBIMH KO3(PQPUIMEHTaMU 10 3aJaHHOMY
YaCTHOMY pelieHuo Y, (X) COOTBETCTBYIOMEro OHOPOIHOTO YPABHEHHS.

Haiimure  o0mee  pemieHWe  JUHEWHOTO  OJHOPOAHOTO /  HEOAHOPOIHOTO
mudGepeHIHaTBHOTO YpaBHEHUS ¢ TOCTOSTHHBIME KO3 GHUIIICHTaAMH.

Haiigure pemenue 3amaun Komm nns nuHeitHOrO AuddepeHInaibHOr0 ypaBHEHUS C
MMOCTOSTHHBIMH KO3 (DUIIMECHTAMH.

Haiigure obmiee / yacTHOE pernieHre cucTeMbl qud hepeHINATbHBIX ypaBHEHUH.

IIpumepHBbIii HepedyeHb TeM pedepaToB

1.
2.
3.

ok~

©o

10.
11.
12.
13.
14.
15.
16.
17.
18.

Cembs bepnymiu n nuddepeHanbHbie ypaBHEHUS.

Pemenue nuddepeHnnanbHbIX YpaBHEHHH TPU TOMOIIH PSAIOB.

KpuBsle, cBsi3aHHBIE C JBM)KEHHEM TOYKM WIM Tela Ha IUIOCKOCTH/B MPOCTPAHCTBE
(3KCTIOHEHIIMAbHAS KpUBasi, Tapaboina Heiins, ienHas TMHUS, TpAaKTPHCA).
[TpubnuxeHHble MeTOBI perieHus AuddepeHInalIbHbIX YpaBHEHUH.

[Ipumenenue TeopeMbl baHaxa o0 CKHUMawoIIEeM OTOOpaXEHUM K  PELICHUIO
nuddepeHHanbHbIX YPABHEHUH U UX CUCTEM.

Juddeperunanpable ypaBHEHHS KaK CPEIICTBO U3YUEHHSI KOJIEOATEIbHBIX SBICHHUM.
[Tpunoxenus auddepeHMAIbHBIX ypaBHEHMH B 3ajadax €CTECTBO3HAHUS (3a1ada o
KpPUBOM HaMCKOpEHIIero CIycka, 3ajada O IPOBUCAHUM LENHOM JIMHUM, MOJENIb
BousbTeppa «XUIIHUK-KEPTBa).

JIuneiinble mud HepeHnuanTbHbIe ONEePaTOPBl U UX MPHIIOKEHHS.

JIMCKpETHBIE U HENIPEPBIBHBIE TUHAMUYECKUE MOJEIIN.

ABTOKOJIEOaHUSI.

PerynsapHble aTTpakTOpHI.

YcTon4uBbIE U HEYCTOMYMBBIE JUHAMUYECKUE CUCTEMBI.

Henunelinble TMHAMUYECKOU CUCTEMBI.

JleTepMHUHUPOBAHHBIN Xa0C.

BeposTHOCTHBIE CBOMCTBA JUHAMUYECKON CUCTEMBI.

CrpaHHbIE aTTPaKTOPHI.

budypkanun TnHaMUYECKHX CUCTEM.

«Kectkue» u «msarkue» oudpypkaunu. Karactpodsi.

ﬂﬂ}l CaMoCmoAmMeNbHOI NO020MOBKU K 3AHAMUAM O 0ucuunﬂunepel<omendyemcu
UCnoib3oeamas yue6uo-mem00uuec1(ue mamepuaiiol:

5. le/IMepH])Ie OLCHOYHBIC MAaTEpHUuaJbl JdA MPOBCACHUA TEKYHIEro KOHTPOJIA
ycneBaeMoCTH U l'[pOMe)KyTO'—IHOﬁ aTTeCTallun oﬁyqammuxcsl o AUCHMIIJINHE

Oprannsanus v NpoBeleHNe aTTeCTAlMU CTyAeHTa
®I'OC BO B cooTBEeTCTBMM ¢ NpHHOMNAMH BOJIOHCKOro mporecca OpUEHTHPOBAHBI

MPEUMYIIECTBEHHO HE Ha COOOIIeHHEe 00YyJaromeMycsi KOMILJIEKCA TEOPETUYECKUX 3HAHUU, HO
Ha BBIPA0OTKY y OakajgaBpa KOMIETSHIIUN — TMHAMHYECKOTO0 Habopa 3HaHWM, YMEHUM, HAaBBIKOB
U JIMYHOCTHBIX KA4eCTB, KOTOpPHIE MO3BOJIAT BBIMYCKHHKY CTaTh KOHKYPEHTOCIOCOOHBIM Ha
PBIHKE TPYJa U YCIIETHO Mpo(heCcCHOHaTBFHO PeaTu30BbIBATHCS.

B mporiecce orenku 6akamaBpoB HEOOXOIMMO HCTOIB3YIOTCS KaK TPAAUIIMOHHBIC, TaK U

WHHOBAIIMOHHBIE THUIIBI, BUABI U (QOpMBI KOHTpOJsA. IIpu 3TOM MOCTENEHHO TpaaAUIIMOHHBIE
CpPEICTBa COBEPIUCHCTBYIOTCS B pPYCI€ KOMIIETEHTHOCTHOIO IIOJIXO0Ja, a WHHOBAL[MOHHBIE
CpezcTBa aalTUPOBAHBI I IOBCEMECTHOI'O IPUMEHEHHUSI B POCCUICKON BY30BCKOM IPAKTHUKE.
Leas npoBeaeHHs] aTTeCTALMM — TPOBEPKAa OCBOCHHUS 00OPa30BaTENBbHOW MPOTpPaMMBI
JTUCIUILIMHBI-IPAKTUKyMa yepe3 cpopMUPOBAHHOCTH 00pa30BaTEIbHBIX PE3YIbTATOB.



IIpomeskyTOoOYHAss aTTeCcTAllMA OCYLIECTBIIIETCS B KOHIIE CEMECTpa M 3aBEpIIACT
W3y4Y€HUE AUCLUIUIMHBL, IOMOTAaeT OLEHUTHh KpPYIIHBIE COBOKYIHOCTH 3HAaHUW WM YMEHHH,
(dbopMUpOBaHUE OMPEACTICHHBIX KOMIICTCHIIUN.

OLEHOYHBIMH  CpPEACTBAMH  TEKYIIETO  OICHUBAHUS  SBISIIOTCA:  MaTepUaIbl
CaMOCTOSITENIbHBIX PadOT, UTOTOBOW KOHTPOJIbHON paboTel / pedepara. KoHTposb ycBoeHus
MaTrepuaia BeIeTCs pEryJIipHO B TEUEHHE BCETO CEMECTPa Ha MPAKTUYECKUX 3aHATUSIX.

Ne CPEIACTBA OHEHUBAHUA,

/i WCIIOb3YEMBIE JIJISl TEKYIIETO O6pazoBaTeibHbIC
OLICHUBAHMS [TOKa3aTeNs PE3yNbTaThl JUCIUIINHBI
(hopMUPOBaHUS KOMITETECHITHH
1. OueHo4YHbIE CpecTBA OP-1. 3Haer OCHOBHBIE TIOHSATHUS TEOPUHU
AJIsl TEKYIIel aTTecTanuu g hepeHIMATbHBIX YPaBHEHHHA
OP-2. VYwmeer pemars auddepeHunaibHbe
OC-1 CamocrostensHas pabota YpaBHEHUS C PA3ACISIIOUIUMUCS TE€PEMEHHBIMU
OC-2 CamocrosTensHas paboTa OP-3. 3Haer 6a3oBble THUIIBI
OC-3 CamocrosrenbHas padoTta midQepeHIanbHbBIX ~ ypaBHEHHH  MEPBOTO
OC-4 CamocrosTenpHas paboTa MOPSIKA U METObI UX PEIICHUs
OC-5 CamocrosrenbHas padoTta OP-4. Vwmeer kimaccupuuupoBaTh M pellaTh
OC-6 CamocrosTensHas paboTa muddepeHIManbHble  YpaBHEHHUS  TEPBOTO
OC-7 UtoroBasi KOHTPOJIbHAS HopsiIKa
pabota / pedepar OP-5. 3naer mnpuemsl pelICHUsS YpaBHEHUU
2. OueHoYHbIE CPeICTBA BBICIIUX TTOPSIIKOB, JOITYyCKAIONINX MOHMKECHUE

JJIS MPOMEKYTOYHOI aTTecTaluu | IOpsIKa

OP-6. VYwmeer kimaccupuuupoBaTh M pellaTh
OC-8 Dk3ameH B (hopMe yCTHOTO YpaBHEHHUS BBICHIMX MOPSAIKOB, IOMYCKAIOUINX
cobeceoBaHus TIOHMKEHUE TIOPAJIKA

OP-7. 3Haer mnpueMbl peHIeHHUs JHWHEHHBIX
nudPepeHIMaTbHBIX ~ YpaBHEHUW  BBICIIHMX

TIOPSITKOB
OP-8. Ymeer pemarp JTMHEWHBIC
maddepeHmanbHple  ypaBHEHUS  BBICIINX
MOPSIIKOB

OP-9. 3naer MeToAbl pEHIEHUS  CHCTEM
nuddepeHnanbHbIX ypaBHEHUH

OP-10. VYmeer kmaccuuuupoBaTh M pemIaTh
npocreiimme  cucteMbl  AudQepeHnnanbHbIX
ypaBHEHUH

OP-11 Nwmeer IIPEJICTaBICHUS 0
b depeHIIMATBHBIX YPaBHEHUSIX KaK MOJENSIX
JMHAMUYECKHUX CUCTEM

OP-12. VYmMeer coOCTaBIATh M HCCIEIOBATH
npocTenIme MaTeMaTHYeCKue MOJIeNH
TTMHAMAYECKAX CHCTEM Ha OCHOBE
Qg depeHIManbHbIX ypaBHEHUH

Mamepuanwi, ucnonvzyemvie 011 meKyuie20 KOHMpPOIA yCneeaemocmu
o0yuarwuxca no OucyunIune




Omnucanue OICHOYHBIX CPEICTB M HEOOXOJMMOTo 000pyHOBaHMS (IEMOHCTPAIMOHHOTO
MaTepuaina), a TaK >K€ MpoLeaypbl UM KPUTEPUU OLICHWBAHUSA HWHIMKATOPOB JIOCTHKEHUS
KOMIIETEHIIMI Ha pa3IMyHbIX dTarnax ux GOPMHPOBAHUS B MPOLIECCE OCBOCHUS 00pa30BaTEIbLHOM
nporpammel  npeictaBieHbl B DOHAE OLEHOYHBIX CPEACTB Ui  TEKYIIEro KOHTPOJIs
YCIIEBAEMOCTH U IIPOMEKYTOUHOM aTTECTAL[UU 110 JUCLMILUIMHE «/[MHAMUYECKHUE CUCTEMBI».

Mamepuansi, ucnonv3yemoie 011 RPOMEHCYMOUYHO20 KOHMPOJIA YCREeaAeMoOCmu
o00yuaruuxca no OucCyunIuHe

OC-8 Dk3ameH B popme YCTHOTO codece0BaAHMS
IIporpamma 3x3amMena

Pa3gen 1. OcHOBHEBIE NOHATHSA

1 OcHoBHble mOHATHSA Teopun U GepeHIaNbHBIX ypaBHeHUH (quddepeHnmraibrHoe
ypaBHEHHE, OOBIKHOBEHHOE A (depeHIranbHOoe YpaBHEHHE, YypaBHEHHE B UYaCTHBIX
IPOM3BOJHBIX; MOPSIOK aAuddepeHnnansHoro ypaBHeHus; peuienne auddepeHnnanbHoro
ypaBHEHUsI, o0Ilee U YacTHOE pemeHne TudQepeHnaIbHoro ypaBHeHHs, 0c000e pereHne
Qg epeHnaIbHOr0  ypaBHEHHs; OOMMI W YacTHBIA HMHTErpan audQepeHIrnaIbHOro
ypaBHEHUs; UHTErpalibHasi KpHUBasi, [10JIe HAIPaBICHUH ).

2 HauvanpHoe ycnoBue auddepeHnmuanpbHoro ypaBHeHus. 3agada Komm. Teopema o
CYIIECTBOBAHUH U €IMHCTBEHHOCTH perenns qubdepentmansaoro ypasnenns y' = f(Xx,y),

YAOBJICTBOPAKOUICTO 3aIdHHOMY HA4YaJIbHOMY YCJIOBHUIO.

Pazpnen 2. lu¢pepeHunanbHbie ypaBHEHHS MEPBOro MOPSAKA

3 Tlonstue nuHamuueckoi cucteMsl. Kimaccupukarus TMHAMUYECKIX CHCTEM.
4  Drambl NOCTPOCHHMS MAaTEMaTHYECKOM MOJENM JUHAMUYECKOH CHUCTEeMbl Ha OCHOBE
T depeHIIMaTBEHOTO YPaBHEHHUS.

YpaBHEHUs C pa3IeIECHHBIMU [IEPEMEHHBIMH.

VYpaBHEHHUS C pa3IEIAOIUMUCS IEPEMEHHBIMH.

OnHoponHbIe (YHKIIUU U OJTHOPOJIHBIE YPABHEHUS.

VYpaBHeHUs B MONHBIX JuddepeHnmanax.

JIunelinble ypaBHeHUs. MeTo Bapyalii IPOU3BOJIBHON ITOCTOSTHHOM.

10 Jluneitnbie ypaBHeHus. Metoa beprymm.

11 VpaBuenus bepnymiu.

© 00 N O o1

Paznen 3. ludgdepennnanbHbie ypaBHEHHs BBICIINX NOPSIAKOB

12 O6uwmii Bun muddepeHuansHoro ypaBHeHus N-ro mopsiaka. OOiee W 4acTHOE pelieHue
T epeHIMaIbHOr0 YpaBHEeHUs N-TO MOPsIKa.

13 Teopema 0 CyIIECTBOBAaHHH W €IUHCTBEHHOCTH peHICHUs TU(PGEpEeHIINATBFHOTO YpaBHEHHS

y(”) =f (X, v, Y.,y ), YIOBJIETBOPSIIOIIETO 33JaHHBIM Ha4aIbHBIM YCIOBHSM.
14 Tuddepenunanbupie ypaBHEHHUs, TOMYCKAIOIINE TOHMKEHUE TTOPSJIKA! y(”) = f(x).
15 Tuddepenunanbubpie ypaBHEHUS, TONYCKAIOIINE TOHMKEHNE TTOPSIIKa: F(y(”’l), y(")) =0.

16 uddepenunanbupie ypaBHEHHUS, TOMYCKAIOIINE TOHMKEHUE TTOPSJIKA! F(y("’z), y(”)): 0.

17 Muddepenunanbusie YpaBHEHUS, JIOTTYCKAIOLINE ITOHW)KEHUE nopsiaKa:
Flx,y®,y®,  y™)=0.
18 Iuddepennmansusie YpaBHEHUS, JOMYCKaroIue ITOHMKEHUE opsiaKa:

F(x,y,y"...y")=0.

Pasnen 4. JIuneiinbie 1udpepeHunaibHbie ypaBHEHHS
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20

21

22
23
24
25
26

27
28

Jluneiinsle nudQepeHnranbHble YpaBHEHUsT N-ro mopsaka. Teopema O CyIIeCTBOBAaHMM U
€MHCTBEHHOCTH peIICHUs JUHEHHOTro AU pepeHnaibHOro ypaBHEeHUs N-T0 MOpsiIKa.
Jluneitaple omHOpomHBIe auddepeHnnanbabple ypaBHeHHS 2-T0 mopsiaka. CBoiicTBa
peumienuii. JIuHelHas He3aBUCUMOCThH pemieHud. DyHIameHTaabHas CHCTEMa pEIICHUU.
CtpykTypa 00111ero penieHusl.

Jluneitnble opHOponaHble AudQepeHuranbHble ypaBHeHHs N-ro  mopsiaka. CBoicTBa
pemieHuil. JIuHelHas HE3aBUCUMOCTb pelleHud. PyHIaMEHTAIbHAsE CHUCTEMa PELICHHM.
CtpykTypa 00111ero peueHusl.

Jlunelinple HeomHOpOIHBIE UG (depeHualbHble ypaBHeHUsT N-ro mopsaka. CTpykrypa
oOuiero pemnienus. MeTo Bapualuy IPOU3BOIbHBIX MOCTOSHHBIX.

JluneliHple OJHOpOAHBIE MU(QepeHInaTbHbIE YPaBHEHUS 2-TO TMOPSAIKA C MOCTOSHHBIMU
koadumenTamu. Xapaktepuctuieckoe ypaBHeHue. CTpykTypa oOIIero pelieHus.
Jlunelinple OJHOpOAHBIE MU(QepeHInaIbHbIE YpaBHEHHUS N-TO MOPSAIKAa C MOCTOSHHBIMU
koadumenTamu. Xapakrepuctuieckoe ypaBHeHue. CTpyKTypa oOIIero pelieHus.
Jluneiinple HeoqHOPOAHBIE MU (epeHInaNIbHBIE YpaBHEHHS N-TO MOPSAIKA C MOCTOSHHBIMU
koaddurmentamu. MeTox mogdopa 4acTHOTO PEIICHHMS.

MonenupoBanue cBOOOIHBIX KOeOaHul ¢ oMo TU((EepeHIIMATIBHBIX YPABHEHUI.
MonenrpoBaHie BBIHYKIESHHBIX KOJICOaHHH ¢ TOMOIIbIO AU PepeHInanbHbIX YPaBHEHUN.
Pe3onanc.

Pa3nes 5. Cucremsbl nuddepeHnnanbHbIX ypaBHEeHUI

29
30
31
32
33
34

Cucrems! tudpepeHuuanbHbix ypaBHeHUH. HopmanbHas opma cuctemsl.
CucreMbl TUHEHHBIX YPABHEHUH.

MeTon UCKITIOUEHNST HEU3BECTHBIX.

MeTto1 UHTETpUPYEMBIX KOMOMHAIUH.

Kunemarnyeckas untepnperauus auddepeHunanbHbIX ypaBHEHUH.
[TonsiTHE O ha30BBIX NOPTPETAX TUHAMHUYECKUX CHCTEM.

B KOHIEC U3YUYCHUA JUCHUIIIIMHBI ITIOABOJATCA UTOT'N pa60TI>I CTYACHTOB Ha JICKIUOHHBIX U

MPAKTUYCCKUX 3aAHATUAX ITYTEM CYMMUPOBAHUSA 6ann013, Ha6paHHLIX B TCUYCHUC CEMECTpaA.

Kputepun oneHuBanus 3HAaHNH 00y4YaIOIIMXCS 110 AMCHMILIMHE

Dopmuposanue 6ANILHO-PEUMUH060U OYeHKU pabombl 00YYaAIOUUXCSL

Pa6Gora
Ilocerienue
ITocemenue Ha KonTponbHas
MIPAKTHYECKOTO OK3ameH
JIEKIAU MPaKTHIECKOM pabota
3aHATUSA
3aHATUH
MaxkcumanbHOe
KOJINYECTBO
1 1 36 49 64
9 OaJuIoB
(3a 1 3andaTHE)
cemectp KonnuaectBo
. 2 5 5 1 1
3aHATUI
MaxkcumanbHas
2 5 180 49 64
cyMMa 0aJiioB
Hrtorosasa
CyMMa 300
OaJuIoB




Kpumepuu oyenusanus pabomol obyuaroue2ocs no umo2am cemecmpa

Pe3yabTaT Bbaaasi (3 3E)
«OTJIIMYHOY 271-300 6amioB
«XOPOIIOY 211-270 GamioB
«yJIOBJIETBOPUTEIHHOY» 151-210 6annos
«HEYIIOBIIETBOPUTEIHHO 0-150 6amnoB

6. MeToanyecKue yKazaHus /Ui 00y4aIOLIUXCS 10 OCBOECHHIO THCIMIIIMHBI

VYcenemHoe u3ydeHue Kypca TpedyeT oT o0ydarollMXcsl MOCEIIEHUs JICKIHUH, aKTUBHON
paboThl Ha NPAKTUYECKUX 3aHATHSAX, BBINOJHEHHUS BCEX YUYEOHBIX 3aJaHHi MpernojaBaTels,
03HAaKOMJICHHS C OCHOBHOW U JIONIOJIHUTENBHOM JINTEPATYPOH.

3anuce JIeKIMH — OHa U3 (OPM aKTHUBHOM CaMOCTOSTEIBHOW PabOThI O00YyYaroIIuXcs,
TpeOyrolasi HaBBIKOB M YMEHHMsS KpaTKO, CXEMaTH4HO, I[IOCJIEA0BAaTeIbHO U JIOTMYHO
(UKCUpPOBaTh OCHOBHBIE TTOJIOKEHUS, BBIBOABI, 0000IIeHus, (OPMYITHPOBKH. B KOHIIE JIeKInuu
npenojiaBaTesb oOcTaBisieT Bpems (5 MUHYT) A8 TOro, 4ToObl OOyyaroliuecss HMelu
BO3MOKHOCTbB 33JaTh YTOUHSIOIIME BOIPOCHI 110 U3y4yaeMOMY MaTepuany. M3-3a HenocTarouHoro
KOJIMUECTBA ayJAUTOPHBIX YacOB HEKOTOPbIE TEMbl HE YJIAE€TCSl OCBETUTh B IIOJHOM OObEME,
[I0O3TOMY IIPEIOJaBareNlb, MO CBOEMY YCMOTPEHHMIO, HEKOTOPBIE BOIIPOCHI BBIHOCUT Ha
CaMOCTOATENIbHYIO PabOTy CTYJEHTOB, pEKOMEH/Ys Ty WM MHYIO juTeparypy. Kpome storo, mis
JY4IIEro OCBOCHHUS Marepuaja M CHUCTEMAaTH3allid 3HAaHWH 10 JUCHUIUIMHE, HEOOXOHMO
IOCTOSIHHO pa30HMpaTh Marepuaibl JIEKIMH IO KOHCIEKTaM M y4eOHbIM mocobusim. B ciyuae
HE00X0JMMOCTH 00paIaThCs K MPENo1aBaTeNro 3a KOHCYJIbTAIUEH.

IToaroroBka K NpaKTH4YeCKUM 3aHATHAM.

IIpy mOArOTOBKE K NPAKTHYECKUM 3aHATHAM CTYACHT JOJDKEH W3YYHUTh TEOPETUYECKUU
Marepuall 1o TeMe 3aHATUs (UCIIOJIb30BaTh KOHCHEKT JIEKIMH, U3YYUTh OCHOBHYIO JIUTEPATYPY,
O3HAKOMUTbCS C JOMOJHUTEIBHOM JIUTEPaTypOi, pHU HEOOXOJUMOCTHU JOMOIHUTH KOHCIIEKT, Jienast
B HEM COOTBETCTBYIOILIME 3allUCH W3 JIMTEPATypHBIX HMCTOYHMKOB). B cilyuae 3arpynHeHui,
BO3HUKAIOIIUX IPU OCBOCHUU TEOPETUYECKOr0 MaTepHaia, CTYIEHTY ClelyeT oOpamarbcs 3a
KOHCy/bTallMell K mpernogaBaTento. Mas Ha KOHCYJbTalMIO, HEOOXOIUMO XOpPOILO MpOIyMaThb
BOIPOCHI, KOTOpPBIE TPEOYIOT Pa3bsICHEHHUS.

B Hayase npakTU4ecKoro 3aHATHS IIPENOAaBaTeNlb 3HAKOMUT CTYACHTOB C TEMOM, OIVIAIIaeT
IUTAH TPOBEACHUS 3aHATH, BBIIACT 3aJaHus. B TedeHHe OTBEAECHHOTO BPEMEHM Ha BBHINIOJIHEHHE
PabOTHI CTYIEHT MOKET 0OpaTUTHCS K MPErojaBaTelio 3a KOHCYIbTalMell WM pazbsicHeHus M. B
KOHIIE 3aHSTHS POBOAUTCS IIPUEM BBIITOJHEHHBIX 3aJIJaHUI, cOOeceI0BaHUE CO CTYAECHTOM.

Pe3ynbTaThbl BBINOTHEHUS IPAKTHUECKUX 3/IaHUH OLIEHUBAIOTCS B OajlylaX, B COOTBETCTBHH C
0aJUIbHO-PEUTUHIOBOM CUCTEMON YHHUBEPCHUTETA.

IL1aHbI NPAKTHYECKUX 3aHATHI

3anamue 1. Ocnosnvie nonamus meopuu OHY

Marepuain Juisi OCBOCHHS

1 OcHoBHble mOHATHS Teopun AupEepeHIUANbHBIX YpaBHEHUN: auddepeHraIbHoe
ypaBHEHHE, OOBIKHOBEHHOE au(depeHInaIbHOe YpaBHEHHE, YpPaBHEHHE B YaCTHBIX
IPOM3BOJIHBIX; MOPSIOK AupdepeHnanbHOro ypaBHeHus; peuienue auddepeHnnanbHoro
ypaBHEHUs, 001Iee U YacTHOE perieHne audhepeHImaib-HOr0 ypaBHEeHUsI, 0c000e pelieHne
T depeHIMaIbHOr0 ypaBHEHHs; OOIMA M 4YacTHBIM HHTEerpail JudQepeHraIbHOro
yYpaBHEHHSI; HHTETpaJIbHAs KPUBAs, ITOJIEe HAITPABIICHHIA).

2 HauanbHoe ycnoBue quddepeHnmaibHoro ypasuenus. 3aaada Kommn.




3 Teopema 0 CylIECTBOBAaHMHU U €AMHCTBEHHOCTH pelieHus AudQepeHnnanbHoro ypaBHeHUs
y'=f (X, y) , YAOBJIETBOPSIOILETO 3aJaHHOMY Ha4aJIbHOMY YCJIOBHUIO.

3anamue 2. JJugghepenyuanvuvie ypasnenus nepeoco NOpaOKA KAK MOOenU OUHAMUYECKUX
cucmem

Marepuan s 0OCBOCHUSA

VYpaBHEHUs ¢ pa3IENAOMUMUCS IEPEMEHHBIMH.

OpnHOpoIHBIE YpaBHEHUS.

VYpaBHeHUs B MOJTHBIX auddepeHnnanax.

JInnelinble ypaBHeHHs. MeTos Bapyaluu IPOU3BOJIBHON TOCTOIHHOW. Meton bepnyium.
VYpaBuenusa bepnyiu.

O wpnN k-

3anamue 3. Jugghepenyuanvrvie ypasHenus BblCUUX NOPAOKOS8, OONYCKAwue NOHUdICEHUE

nopsoka

Marepwuan Juisi OCBOSHUS

1 OO6umwmii Bun nuddepeHnuansHoro ypaBHeHus N-ro mopsiaka. OOimiee W 4acTHOE perieHue
TuQhepeHIMaTIbHOTO YpaBHEHUS N-TO MOPSIKA.

2 JuddepeHunanbable ypaBHEHHS, JOMYCKAOIINE TOHMKEHNE TIOPSIIKA: y(”) = f(X).

Juddepennmanbaple ypaBHEHHS, JOMTYCKAOIINE TOHKEHUE TOPSIKA: F(y(”‘l), y(")) =0.

4 TudpdepeHnmanbHbe YpaBHEHUS, JIOITYCKarOIIHe IIOHIDKEHHE nopsaka:
F(x YORVEE: y(”)):o.
5 Juddepenunanbubie YpaBHEHMUS, JIOIYCKAKOLIHe IIOHWKECHHUE nopsiaKa:

F(x, vy y(”)): 0.

3anamue 4. Jluneiinvlie ougghepenyuanvhvie ypasHeHus GvlCuUX NOPAOKO8 C NOCMOAHHBIMU

KO3ghuyuenmamu Kaxk mooeau OUHAMUYECKUX CUCEM

Marepuan Juist OCBOEHUS

1 Jluneitnsle opHOpoAHBIE Au(QepeHlnanbHble YypaBHEHUs 2-ro mnopsjaka. (CBoiicTBa
pemieHuil. JIluHelHas HE3aBUCUMOCTb pelieHuil. DyHIaMEHTAlbHAs CUCTEMa pPEIICHUM.
CtpyKTypa 00IIero peieHus.

2 JluHeiiHble OJHOPOAHBIE U(QepeHIHaTbHble YpaBHEHHUS 2-TO MOpsAJKa C MOCTOSHHBIMU
Kod(ppumeHTamMu. XapakTepuctuieckoe ypaBHeHue. CTpyKTypa OOIIero pelieHus.

3 Jlunelinple HeoHOpPOHbIE AU(DdepeHIInanbHble YPaBHEHUS 2-TO MOPSJIKa C MOCTOSHHBIMU
koa¢punmenTamu. MeTo1 mo100pa 4acTHOTO PEIIECHUS.

4  MonenupoBaHue cBOOOIHBIX KoJeOaHuil ¢ moMolbio AU depeHnanbHbIX ypaBHEHUH.

5 MopenupoBaHre BbIHYXICHHbBIX KOJI€0aHUH ¢ MOMOIIbI0 TU((HepeHIIMATBHBIX YpaBHEHUH.

3anamue 5. Cucmemol oughghepenyuanvHbix ypasHenuil Kak Mooeiu OUHAMUYEeCKUX cCucmem
Marepwuan u1st OCBOSHUS

Cucremsl nuddepeHnmanbubix ypaBHeHuil. HopmanbHas ¢popma crucTeMBl.

CucreMbl TMHENHBIX YPABHEHHH.

Metox UCKITFOUeHUS] HEN3BECTHBIX.

MeTtoa HHTETpUpyeMBbIX KOMOMHAITHIA.

Kunemarndeckas naTepnperanus auddepeHnnanbHbIX ypaBHEHUH.

[TonsiTHE O a30BBIX NOPTPETAX TUHAMUYECKHX CHCTEM.

SOOI WN -

7. TlepeuyeHb OCHOBHOI W JOMOJIHUTEIbHOW y4eOHOIl suTepaTypsnl, UHTEpHET-pecypcos,
HCOﬁXO}]HMbIX IJIA OCBOCHUSA JUCHUITIIMHbBI

OcHoBHas1 JiuTEepaTypa
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