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1LOFBEM JUCHMUILIHHE]

BCero: 9 3a4eTHRIX euHuI (324 axkanemuyeckux yaca)

OuYHas opma 06yueHus

Groii Ha Beio Cemectp
Bin yuednoii pagoru
MHCUHITHHY 3 4

AT 1€ 3aHsITHS (Beero yacos
AYANTOPHBIE 3aHsITHSI (BCero yaco 15 108 60 48
B TOM uncie:
Jlekumn 46 30 16
Hpakrieckue sanstus 62 30 32
Camocroarenbuas paboTa (Beero yacos), B Tom uncne: 216 120 96
Konrponenas paGora 36 18 18
Kypcosas paGora 36 36
IMoaroroska k IK3AMEHY, 3aueTy 45 27 18
Jlpyrue BHAB camocTONTENbHON paGoTbi 99 75 24
Bua npomesyrounoii ATTeCTaLMH: 3AUET, IK3aMeH SK3ameH | saver
O0was Tpynoemkocts e JHHBL M TPYA0@MKOCTL 1o

JUATTRYA AkeLHN PyAgEMK 324 180 144
cemecTpam B uacax:

w




2.MECTO JUCHUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM
IMPOIr'PAMMEI

HMucuunnuna  «Juddepenunansusie  ypaBHeHUsS» OTHOCHTCH K LKLY
JAUCLUIUTHH 00s3aTeNbHOM YacTu Goka 1.

Jlormdeckn u  comepiKaTeNbHO  AHCIMIUIHHA «Iuddepenuuansusle
YPaBHCHHA) B3aHUMOCBA3aHA C NPYTMMH HpO(ECCHOHATBHBIMH JUCITHILIHHAMMU:
MaTeMaTHHeCKUM  aHANU30M, anrebpoid, reomerpuel, YHCIeHHBIMM METOaMH,
Yu4eOHOIl M TpPOM3BOACTBEHHON MNpPAKTHKAMK, OHa HCIOJB3YeT OCHOBHBIE
MAaTEeMaTHICCKHUE MIOHATHS X METO/IBI PEIIEHUS IPAKTHYECKUX 32714,

OcBoenue  nucnummusl — «JluddepeHuuansubre YPaBHEHHS»  JIOJHKHO
ONHPATECA HA NPOYHYIO 0a3y 3HAHMM, yMEeHHH M HaBBIKOB, [IOJIy e HHBIX
abHTypHEHTAMH B IUKOJIBHOM Kypce MaTeMaTHKH U CTyNCHTaMH B XOJIe H3YUeHHsl
AUCLUIIMEBL «MaTeMaTHYeCKHIT aHaIu3» Ha [IepBOM 1 BTOPOM Kypcax o0ydeHus.

Pesynprarel usyuenns aucuuniumer HeoGxoamMbl UL H3YYEHHUS] TaKux
AUCLMILIAR KAk ypAaBHEHHS C YaCTHBIMM POM3BOAHBIMH, ()YHKLHOHAMBHLII
aHa/n3, YNCICHHEIE METO/IbI, BAPHALIHOHHOE HCUUCICHHE H APYTHX.

3.NIJIAHUPYEMBIE PE3YJIbTATHI OBYUYEHUSI

[les1bro OCBOGHMSI AMCIHMILIHHEI «luddepenunanbusie ypaBHeHus» SBjIsSETCS
YCBOCHHE OCHOB TEOpPHH JU(QepeHInanbHbIX YPaBHEHHUH, IOArOTOBKA
KBaNXQUIMPOBAHHOIO MATEMATHKA, CIIOCOOHOTO NPUMEHSTD [I0JIyYeHHBIE 3HAHUS B
PasIMYHBIX 00JTACTSIX HAYKH U €€ IIPHIOKEHHIX.

3amayamMM  OCBOEGHHSl  JIMCLUILIHHBI «[luddepennmansasie  ypasHeHus»
ABJISLIOTCSI:

* OCBOCHHE OCHOBHBIX TOHATHI TeOpHH JU((epeHInalbHbIX ypaBHeH
U UX CBOMCTB;

- OBJalenue METOAaMHM MATeMATHUYECKOrO HCCIEAOBAHMS CPECTBAMH
And GepeHIHaTbHBIX YPaBHEHHIT;

- OBIAACHHE METONAMM M IPMEMaMM DCIIEHHs NPUKIALHBIX 34784 U3
Pa3IMYHBIX oOnacTeli MaTeMaTUKu, GU3NKK U Ip.

B pesynbraTe nsyuenus Kypca cTymeHT nomken YCBOUTH OCHOBHBIE [TOHSTHS
TEOPHH OOBIKHOBEHHBIX H(QepeHIMATBHBIX ypaBHEHHH, NpOCTEHIIe MeTo/bl
Ka4eCTBEHHOI'0 HCCJIEJOBAHUSI ypaBHeHI/Iﬁ M HUX CHCTEM, HMEThb npeacraBlIeHHue o
METOaxX pelleHHs] OObIKHOBEHHBIX AU (epeHInatbHBIX YpaBHEHHH U ypaBHEeHUH B
YaCTHBIX MPOM3BOJAHBIX IIEPBOIO MOPSIIKA.



Komnerenunu, popmupyemsie s pe3yabTaTe OCBOCHUS AMCUHILTHHBI:

= CHOCO6€H C03/1aBarThb, ananmnp()BaTb H PeAIM30BLIBATE HOBLIE MareMaTuyecKue
MOIeJIU B COBpCMeHHOM eCTeCTBO3HaHI/II/I, TCXHHUKE, 3KOHOMHKE HU praBHeHI/IM
(OI1K-2).

B pesynprare nsyuenus nucuumimnsl, CTYIEHT JIOJIJKEH:

-3HATh OCHOBHBIE IIOHSATHS TEOPHH nuddepeHnnanbHbIX ypaBHeHHi u 1x cHcTeM, a
TAK JKE HX CBOHCTBA, I0KA3aTE/ILCTBA, METOMb! PeLleHus (OIIK-2);

-YMeTh pelaTh NpakTHYecKHe 3a1aud Ha OCHOBE MOJIGIIUPOBAHMS HCCIIEAYEMBIX
TIPOLECCOB C IOMOIIBIO AU pepeHIHaNLHEIX ypaBHEHHi (OIIK-2);

-Braners ocHoBHBIME momsTHAME, HesMH, IPUHUUIIAME U METOIAMHU pelIeHHs
Au¢GepeHIHaTbHEIX ypaBHEHHMI (OIIK-2).

4. COAEPKAHUE AUCIHHUTTTUHBI
4.1. YueOHo-remaTuueckuil nnay

Komnuectso uacos 110 sujam
5 Undp pasnena, N
Py6enc e Hanmenosanue pasnena, YUEeOHBIX 3aHATHIl
JUHMCLHILTHHEI TeMBI AMCLUILTHHE Ilpaktuueckue
JIUCLUMITTHHBI Jleximn
3AHSITHS
3 CEMECTP 30 30
H(pdepenupanLuple
PyGeix | Pl Hetpdepermu: 20 20
YPABHEHHUS [IEPBOTO MOPsIIKA
Hu¢pdeperunansurie
Py6esx 2 P2 YPABHEHUSI BBICIINX 10 10
HOPSJIKOB
4 CEMECTP 16 32
l Jluneiinpie
4 auddepeHnransHbe
| PyGewx3 ’ P3 ber N 8 16
’ YPABHEHHUS BBICLIIX
l MOPSIKOB
1 Jluneiinnie cuctenmpl
P4 nupdeperpansabx 6 10
PyGex 4 bep .
YPABHEHHIH
= YCTOHUHBOCTL NTUHEHHBIX
B5 2 6
CHCTEM
4.2. Copepixanue JeKIHOHHBIX 3aHSITHI
Wudp Haumenopanue —{
) ; TpynoemkocTs,
pazjena, TeMsl pasnena, Tembl Hanmenopanue u conepranme neiunm o
JMCLHIIHHBE JAUCUMIIIHHEI - ‘
3 CEMECTP |
Pl Huppepenyuans- | OBiuue nons i teopun ) depenimanbHpx
note ypagsuenus YPABHEHHUII, 3anaum, [IPHBO/ISILIME K 5

’ nepeoeo nopadka | nuddepennnansuomy ypasHenuio. [loustue
| deperumnanbLuoro YpaBHEeHUs, noJie




HANpaBieHHH,  peleHHsA,  HHTErpalbHBIE
KPUBEIE, BEKTOPHOE I10JI€, (ha30BbIE KPUBHIE.

VYpaBHeHuUS ¢ Pa3IeNISIOLUMHUCS]
[IEPEeMEHHBIMH. Jinddepenunansusre
YPaBHEHHS, CBOJUSIIITHAECS K
nadepeHIHaIEHBIM YPABHEHHSIM c
pa3Ae/sIOKMMHCS IEPEMEHHBIMH.

Onuoponuere YPaBHEHHSI; YPaBHEHHSI,
NPUBOJIUMBIC K OJHOPOJHBIM  YPABHEHHUSIM,
Ksasnonnoposie 1@ depeHraIbHLIe
YPaBHEHUSI,

[¥S]

Jlunelinple ypaBHEHHS [IEPBOrO  MOPSIKA.
CaoiicTBa perenuii THHEHHOTO OIHOPOIHOTO
" JHMHEHHOTO HEOZHOPOIHOIO
IU((EPEHIHANEHOTO ypaBHeHus, YpaBHeHHe
Bepuyu.

YpapHenue B MONHBIX Aup(epeHnnanax.
MnTerpupyroumit MHOXKHUTENb.

YpaBHeHust [IEPBOTO HopsjKa, He
paspelIeHHbIe OTHOCHTEJILHO
NpOH3BOAHOI.MeTon BBENEHHS mnapamerpa.
VYpasnenus Jlarpanxa u Knepo.

Ocobrle  perrenus.  MeToABl  HAXOKICHHS
0COOLIX pelleHHil.

Hexoropeie npumenerns audepeHuanbHbIx
YpaBHEHHit [IEPBOro HOPSIIKA.
['eomerpuueckue NIPUIIOKEHHSI
Ju(epenunanbHbIX YpaBHEHHIA.

Ipnmenenne T depeHIHATBHBIX ypaBHEH T
B (pH3nKe, XUMHH, GHOIIOTHH, SKOHOMHKE.

Bonpocs! cynecTBOBaHMUS U eIMHCTBEHHOCTH
PELICHUI YPABHEHHUS [IEPBOIO MOPSIKA.
Sajaua Komm: Teopema CyulecTBOBaHMS M
€/IMHCTBEHHOCTH pernenns 3aga4n Komun,

P2

Hudpepenyuans-
Hble YPAGHEHUS
GbiCULUX NOPAOKOG

Juddepenimanbiple  VpaBHEHHS  BBICIIHX
nopsyikos.  Teopema  cymiectBoBanus  u
C/IMHCTBEHHOCTH pelieHust 3aaaun Komu juist
YPaBHEHHs N-T0 nopsaaxa. Tumer ypasHenuit n-
ro IOpsKa, pellaeMble B KBaJparypax.
VpaBueHus, JIOILY CKAIOLIHE TTOHHIKEHUS
TopsLKa.

Ob1ias TEOpHs JIMHEHHBIX
Juddepeniyancipx  ypasrenuit, JlnneiiHble
OAHOPOAHBIE AH(P(EpeHIIHATEHEIE YPABHEHUs
n-ro nopsiaxka. CBOHCTBA YACTHBIX PELICHHIL.
JluneliHO-He3aBHCHMAs — CHCTEMA  PEIICHHIL.
Onpenenurens Bpoucxkoro, Dopmyna
JunyBumns-Octporpanckoro.

DynjlaMeHTaIbHAS cucremMa pelieHuii.




Teopema o crpykrype o6mero permernus
JHHEHHOTO OJHOPOIHOIO YPABHEHHSA
Heonuopoauere JHHEHHBIE YpaBHEHHS.
Teopema o crpykType obmero permenmus.
MeTox BapHauun NOCTOSHHBIX HAXOYKICHHS
00LIero pelnenus JTHHEHHOTO HEOTHOPOIHOrO
VpaBHEHHS

Hroro:

30

4 CEMECTP

Juneiinvie
ouphepenyuans-
Hole YPAGHEHUs
GLICLUUX NOPSIOKOG

JluHelHble  ypaBHEHHS ¢ MOCTOSHHBIMH
xoo(duumentamu. JInxeliHoe  oAHOpoAHOE
ypaeHenue. XapaKkTepHCTHUECKHH MHOIOWICH.
Haxoxpenne  QyHaamMeHTanpHON — CHCTEMBI
YacTHBIX peuienuif. Jluneiinoe HeoaHOpomHOE
YPaBHCHHE CO CIIEUHANBHOH NPaBoil 4acThIo.
Mero/1 HeonpeneneHHbIX KOI()PUIHEHTOB.
[lpuvenenne  NUHEHHBIX — ypaBHEHMH K
KonebarensHbM  mpoueccam. CBOGOIHBIE W
BBIHYK/ICHHEIE KoJ1eOaHusl. SBnenue
pe3oHaHca.

P4

Jluneinore
cucmembt
oughpepenyuann-
HbIX YPagHeHUil

Hopmanenas (opma CHCTEMBI
andepeHImaTbHbIX YPaBHEHHIL.
OKBHBAJIEHTHOCTh YPABHEHHs N-TO MOPSIKA H
HOPMaJIbHOH CHCTEMBI N ypaBHEHHi nepBoro
HopsiaKa. CHcTeMEl JIMHEHHBIX
Anddepentmanbupix - ypagHenud.  Teopema
CYLICCTBOBAHMS M @/IMHCTBEHHOCTH pPeLIeHHs
CHCTEMBI YpPaBHEHHIA. Hntepsan
CYIIECTBOBAHUS PELICHUS JIMHEHHOM CHCTEMBI,

Jluneitusle 0/(HOPOsIHBIE cHcTeMbl. CBOHCTBA
PeLICHUH OMHOPONHONH cucTeMBl. Ilomstue o
JUHEHHOH HE3aBHCHMOCTH CHCTEM pELIEHHH.
Yenopus JTUHEHHOU 3aBHCHMOCTH 51
HE3aBUCUMOCTH peLIeHnH OJIHOPOJHOM
cuctembl  ypasuenuil. Iloctpoenue oGiuero
pewenust.  Meton Diitepa  mis  pelueHus
OJHOPOJIHOH JIMHEHHOH CHCTEMBbI c
MOCTOSHHBIMH KO (UIMEHTAMH,

Heonnopo/uble miHeliHbIE CHCTEMBI.
CrpykTypa 00LIero petieH s HeOIHOPOIHOH
cucTembl. MeTo BapraLiy POU3BOJLHLIX
TIOCTOSIHHBIX.

RS}

P§

Yemoimusocmeo
JUHETIHbBIX CUCEM

ITonstne 006 ycTOHYHBOCTH pelIEHHS B
embiciie Jlanynosa. Teopema Jlsmynosa 06
YCTOHYMBOCTH 10 II€PBOMY HPHOIHIKEHHIO,
YCTOHYMBOCTE M HEYCTOMUHBOCTE PEIIEHHS 1O
MEPBOMY NPUOIMIKEHHUIO,

Hroro:

16




4.3. Coep:xanue NpaKTHICCKUX 3aHSITHI

ndp
pazjiena, Tembl
JIHCLIMIITHHbI

Haumenopanue
paszaena, Tembl
JMCLMITIMHBI

Hanmvenopanne H COAEPIKAHHE JICKLIMH

Tpynoemkocts,
Hacbl

3 CEMECTP

P1

Hughpepenyuans-
Hble ypasuenus
Hepe020 NOpsdKa

O0wiue TOHATHA TeopuH KU (epeHIHAILHLX
YPaBHEHHH, 3anayn, NPHBOJSIINE K
nuddepennuanbiomy ypapHenuo. IloHITHe
IupdepennuanbHOro  ypasHeHus, noie
HAlPABNICHUH, — PEUICHMS,  WHTerpabHbIe
KPUBBIC, BEKTOPHOE 110J1¢, (ha30BbIe KPHBEIE.

YpaBHenus c Pa3HeNAIOIUMHUCS
IIEPEMEHHEBIMH. Juddeperunansupie
YPaBHCHHSI, CBOJUIIHECS K
auddepeHnanLHbM YPaBHEHHAM c
| Pa3fessIOMmHMICS MEPEMEHHBIMH.

Onuopoanele YPaBHEHHSI; YPaBHEHHS,
HPHBOAMMBIE K  OJHOPOJHBIM YPAaBHEHHSIM.
Kpasnoznnopoueie I depernuansape
YPABHEHHS.

Jlunelinple  ypabHeHms IIEPBOrO  IOpsJKA.
CeolicTBa petnenuii uneiiHoro OJTHOPOIHOTO
u JIEHEHHOrOo HEOIHOPOIHOTO
AU pepeHIHaIbHOTO ypaBHeHus, YpaBuenune

Bepuysnu

YpaBHenue B OTHEIX uddepennuanax.
Wnrerpupyrowuit MuoskuTens.

Ypasuenust IIEPBOTO HopsijiKa, He
PA3PCIICHHLIC  OTHOCHTENBHO MPOU3BOIHOI,
Meroa  Beenenns mapawerpa. VYpaBHeHuUs
Jlarpan:xa u Knepo.

Oco0ele petenus. MeTozsl HAX 0 ICHHSI
0COOLIX perrenuii.

Hekoropsle npumencuus IuepernanbHbIX
YPaBHEHHI EepPBOro MOpsLIKa.
['eomerpuueckue [PUTIOIKEHHS
AnpepeHIHaNbHBIX YpaBHeHUit.

Hpnsenenre quddepenimansupx YpaBHEeHU
B (DH3KKE, XUMHH, GHOJIOTHH, SKOHOMUKE.

Pydescnoui konmpons Ne (koumponsuasn pasoma Nel)

P2

Jluneiinore
ouhepenyuanvy
ble YPAGHeHUs
BLICUIUX NOPAIKOE

Huddepenunansusle  vpasnenns BBICIINX
nopstikoB. Tunsl ypasuenuii n-ro NOPSIIKA,
PCLIACMBIE B KBaAparypax. YpaBHeHms,
AOIYCKAIOLIHE MOHIIKEHUS! OPSIIKA.

O6wwas TEOPHsL JIMHEHHBIX
auddepennnanbHpIX YpaBHeHUH.JIMHeliHbre
OMIHOPO/IHbIE AH((EePEHIHANBHEIE YPABHEHNS
Nn-T0 nopsaka. CBoicTBA YacTHLIX perienuii,
Jluneiino-HesaBucuMas  cHcTeMa PELIeHUI,




Onpenenurers Bponckoro. DGopmyita

.HI/IyBl’IH.IISI-OCTpOFpaLICKOFO.

DyHaMeHTaIbHAs cucTeMa peLIeHuI.

Teopema o CTPYKTYpe 00Wiero peruenns

JIMHEHHOr0 0JIHOPOIHOTO YPaBHEHHUS

Heoanoponnsie JIMHEHHBIe YPaBHEHHS.

Teopema o CIPYKType oO0Iero peremus.

Metoxn Bapnanuu NOCTOSIHHBIX  HAXO3KAEHHS

ofuiero perenms JIMHEHHOro HEOJIHOPOJIHOrO

YPaBHEHHs
-—

4 CEMECTP

Juneiinple ABHCHHA ¢ OCTOSIHHBIMU
xos(hpummentamu.  Jluneiinoe OHOPOJIHOE
YpaBHenue. XapaktepucTuueckuit MHOIOYJICH.
Haxoxzpenne  dynnamentansmoii CHCTEMEI
HACTHBIX pernenuii. Jluneiinoe HEOJIHOPOIHOE
YPABHEHHE CO CHeUHAILHOIT [paBoit 4acTolo.
Meron Heonpenienennpx Koo puuneHTOB.

[Ipumvenenne  nuneitnpix YpaBHEHHH K
KonebaTeNbHBIM  mpoLeccan. CaoGojuble 1
BBIHY K ICHHbIE Konebanmus. SBnenne
pes3onaHca.

Juneiime

{25 Qupdepenyuanvu
ble ypasnenus
BLLCULLX NOPSIOKOG

PyGexcnviit konmpony No3 2

! P4 Jhunetine ' Hopmanpnas (opma CHCTEMDI

‘ cucnemot Audgpepenumanppix YPaBHEHUH.

y upghepenyuans- DKBUBANEHTHOCTS YPABHEHHUS N-ro mopsyika u

HbLX ypaeHenuil HOPMAILHOH CHCTEMBI N ypaBHeHwmii [IEPBOTo

HopsiJiKa. Cucrempl JIMHEHHBIX 4
Audpepernmansupix ypasuenuit.  Teopema
CYLICCTBOBAHUS M €IMHCTBEHHOCTH peLeHus

| CUCTEMBI ypaBHeHHui, Hurepsan
CYUICCTBOBAHHS PELIeHHs JIMHEHHOI CHCTeME.
Jhuneitupie omnoponusie cHcTeMel. CBolicta
PCIIEHUE OIHOPOAHON CHCTEMb], Ionsatue o
JIMHEMHOH He3aBHCHMOCTH cicTenm pelIeHnii,
Yenosus JINHEHHOI 3aBHCHMOCTH H

[ HE3aBHCUMOCTH pelienmii OZIHOPOAHOI 2

| ] CHCTeMbL - ypaBuenuii. [loctpoenne o6mero

pewenns.  Metox  Oiinepa s peleHuns

O/THOPOHOI JIMHENHOM CHCTEMBI C

HOCTOAHHDIMH KO3 puLpenTamy.

Heonmoponnnie muyeitnpie CHCTEMEI.

Crpykrypa o6wero peuienus HeonHO PO, IHOIT

CHCTEMBL. MeTo1 Bapuanum npoussomsapix

MOCTOAHHBIX,




[ ps

Yemoiiuusocme
JUNCTHBIX Clcey

Honstne 06  yeroitunpocry pemenus B
emeicne Jlamynosa. Teopema Jlanynosa 06
YCTOHYHBOCTH 1O [EPBOMY mpHGIMIKEHMIO,
YeToiuuBocTs 1 HEYCTOHUMBOCTE pelieHus o
NEPBOMY NPUOIHIKEHHIO,

Pyoescrvri konmpony Nog (konmponvnan pasoma Ne2)

4.4. Kourpoabnas padora

KourponsHeie paGorer Ne 1-2 IPOBOLITCS B KaKOOM ceMecTpe, NPUMEpPHbIE
BAPUAHTEl  KOHTPONBHBIX  paGor conepxarcs B YMK numeumrimusr u g
METOMHYCCKHX PEKOMEH IAIIHSIX «/Iuddepentmansupie YpaBHeHus / Yuefuo-
METOMHYECKOE PYKOBOJICTBO /ULl CAMOCTOATEIBHOI paboThl crynenros 2 Kypca, —
Kypran, 1998. - /Cocrasurenu laBpunbunk M.B. u ap.»

4.5. Kypcogas paGora
[Ipumepnas temarika u TPEOOBAHMS K HAIIHCAHHIO KYPCOBBIX pabor (4 cemectp)
Kypcosas pabora — CaMoCTosITelIbHasL paboTa CTyIeHTa, OCHOBHO LEJIbIO H
COACPIKAHHEM  KOTOPOH  siBiisercs PASBHTHE HEABLIKOB  BBIMOJIHEHHS HAY4YHBIX
HCCNICIOBAHMI  TEOPEeTHYECKOro, IKCHCPUMEHTAILHOIO  MIIH  MpaKkTHYecKoro
XapaKTepa,  BCECTOPOHHEr0  aHaiusa Kakoro-nuGo  Bompoca B oGiacry
A peperuanpHbIx YPaBHEHWI,
Kypcosast pabora nomxua BIJIIOYATE B ce0s:
— THUTYJIbHBIN JTHCT;
— cojiepiKanue;
— BBeIeHue;
— OCHOBHYIO 4acTh;
— 3aKJII0YeHHE;
— CIHHCOK MCMOJIL30BAHbIX HCTOYHHKOB;
— Hpuioxenue (rpu HEOOX0/IMOCTH).

Tema. Tudpepenunannunie YPABHEHHsI KAK MATEMATHYECKHE MOe. 1
PCAILHBIX Nponeccon
Hean paGorst — nats noustue o MAaTeMaTHYECKON MOJIeIIH pealtbHOro
HPOLECCa 1 MIOKa3aTh Ha NIPUMEpPaXx UeNO/Ib30BaHe Auddepenunansupix
YPAaBHEHHH B KAUECTBE MaTEeMaTHYCCKIX MoOJIelIe,
B kypcoBoit paGore nomics 6urrs PACKPBITBLI Clie/IyIOINE BOMPOCHI;
1. Ionsrue o matemaTuyeckoii MO/ICJIH TIpolecca.
2. OcHosnrle TpeGoBanus, MPEIBABIISIEMBIC K MATEMaTHYECKON MOiel11,
3. IloustHe o Auddepenunansaom YpaBHeHHH u 3a7aue Koy,



4. Muposos3penueckoe 3Ha4Yenue eAnHo00pasms AU deperunanspix
YPABHEHUH, ONUCHIBAIOIINX pasIHyHbe [IPOLIECCEL.

5. Hcnonbzopanue Auddepenunansmpx YPAaBHCHHH B KauecTse
MaTEMaTHYECKUX MOJIeNel pealbHbIX lipoueccos. Ipumeps..

5. METOAUYECKUE YKA3AHMSI 151 OBYYAIOUUXCSITTO
OCBOEHUIO THCUMIIMHE]

Ipucrynas « H3YYCHHIO JNUCHUILINHEI «dupdepentmansupre YPaBHEeHus1,
HEODXOMHMO  MOBTOPHTH: OCHOBHKE HOHATHS Kypca MareMaTHueckuii aHaIu3,
0COOEHHO TeMpI «duddepenuuancuoe 1 MHTEIPANbHOE  HCUMCIICHHS (hyHKIMK
OJIHOI mepemeHHoily,

Mt yenewnoro  ocgoenus Kypca «Auddepenuuansupe YPaBHEHHS»,
obs3arensHo  nocelnenne JACKUMH M npakTHyeckux 3aHATHH,  peryispHoe
KOHCIIEKTHPOBaHUe MaTtepuana Beex JNeKuui u yHdacTue B o0CYyKIeHMM perdems
3a/1a' Ha NPAKTUYECKHX 3aHSITHSIX,

Hpu noproroske i HPAKTHYECKHM 3aHATHSIM HeoGX0Mo ipopaborars
TCOPCTHYECKHH MaTepuan s perenys Onpeenennoro Buaa auddeperunansmupx
YPABHCHNH; 3aTeM BBIIONHUTE 3a1aHus AL CAMOCTOATENBHOIO PEILICHHS 110 TeMe
NPEABIAYILETO  3aHATHS; MOCKEe 3TOro M3YUUTb  TeOpeTHYecKuii Marepua
OCPEAHOrO  NPaKTHYECKOrO0  3aHsTus. [Toaroroska HY)KHa He TOolbKo K
PAKTHYECKHM  3aHATHIM, HO u K fexnuam.  Tlepen  ouepennoit JieKneit
HEO00X0MMO  TOBTOPUTE MATCpHAIl NPENBIAYIIMX  JeKuuii, Tak kax Marepuail
HOBOH JIEKLHH HaCTO OnMpaeTes Ha YK€ H3BECTHBIH MaTepual.

Cueremaruyeckas nojrortoska k AYNUTOPHBIM 3aHSTHSIM U AKTHBHOE ydacrue
B PacCMOTpEeHHH BONpOCOB, Kak Ha NPAKTHYCCKUX 3aHATHSX, Tak M Ha TeKLHSIX

ABIACTCS  3aJI0IOM  yenelnoro NPOXOMICHHS  pyBeskHbIX KOHTpOJIeil u
HPOMEIKYTOUHBIX aTTecTaluil 110 AUCLUILIH e «Jlupdepenunanpurie YPaBHEHUsD,
Hnst rexyero KOHTPOJIs YCHCBACMOCTH  HCHOJB3YETCS  GAJILHO-

PCHTHHTOBAS  CHCTeMa KOHTPOISI W oueHKH akameMuyeckoji AKTHBHOCTH
CTYAGHTOB, w4To crocobersyer JAydIliemMy OCBOCHHIO Marepuana u HOJTYYeHHIO
BLICOKOI OLIEHKHM 110 Pe3y/IbTaTaM 0CBOEHHS JHUCHUITITHHEL

Beinonnenne camocrosrensuoii pabotsl noxpasymepaer CaMoCTosATENLHO
H3YUCHHE  pasyesoB JHCUMIIIHHEL, HIOATOTOBKY K IPAKTHYECKUM 3aHATHSM
PYOEXKHBIM KOHTPOIISIM, BBIIONHEHHE KOHTPONBHEIX paboT, moAroToBKy Kk 3aueram,
BLIMOITHEHUE KYpPCOBO paBoThl.



I’cncomelmyemaﬂ TPYI0EMKOCTL CAMOCTOSITEILIIO] paboTsl npeacraeiena B
Tadauue

[ . Pexomennyemas TPYM0EMKOCTS,
HaumenoBanue suna CaMOCTOATENbHOH paboThl aKamuac

I II I v
| CEMECTD | ceMecTp | ceMecTp | cemectp

| Yruy6nennoe usyuenue pasjenosn, Tem
8

“ JICKIITMOHHOI'O Kypca:
__ 14

L

- Jluueitnste auddepenuuanpupe YPaBHEeHMsI
Jluneitnsle cucrempr AnddepeHunanpHpIx
— 2

YPaBHEHHI
_- I8

YCTONYHBOCTE JIHHEHHBIX CHCTEM
18 18

‘[ [Tonroroska K NPaKTUYECKHUM 3aHATHSIM
— 120

J Ilonroroska K pyOekHbIM KOHTpOJISIM
HO,IL]"OTOBK& K 31{3&1\461{}/, 3a4eT
6.(1)()“}[ OHCHOYHBIX CpeacTBs st ATTCCTAHM 11O AHCHHUINIMHE

Beuonnenne konrponsuois padboTer
Beinonuenue kypcosoi paboTsl
HUTOI'O

6.1.11epeuens oyenounpix cpeocme

L.babno - pefiTuHroBas  cucrema KOHTPOJISI M OLEHKH akageMuuecKoii
dKTHBHOCTH CcTyIeHToB K[V

2.bank 3amannii py6exHomy KoHTpomo 1,4, KOHTPOJIbHBIE paboThI:
3.Marepuansl k sx3ameny, 3avery.

4. TeMpl KypcoBbIX paGor.

5. Bank 3ananmii k pybexnoMy KonTposo Ne 2,3,

6.2  Cucrema Oa/1IbHO-PelTHHIOBOI  ouenicH paGorel crygenTos o
JAHCHHIIINHE

v | Haunmenosanie

Pacnpenenchne
Gasinos 3a

Pacnpenenenne 6anios 3a 3 cemecr,

PyGeskHblii
— Pa6oTta na i
CEMECTpbI 110 5 [Mocelnenne . ﬂKTHL[‘ECKII‘( KOHTpOJIb Ne| PyGeskHbiii
[m;an yuebHoi nekunii P ! (koHTponbHas |  KomTpons No2
padoTel, cpoki SBHATHAX paGora)

caaun yueGHoii
padorsl

bannsnas
OUEHKA:




3a
NpocayLwaHH
Pey - Ha 10-u Ha 15-u
Mpumeuan | yio JIEKUHIO, Beero 13#2
NPaKTHYECKOM | MpakTHYeCKOM
Hst: BeJeHe Makcnmym 26
3aHATHH 3aHATHH
KOHCMeKTa.
Beero:15
Pacnpenenenne 6annos 3a 4 cemectp
PyGeiHbrii
Pabora na " 4
[Tocewenue PyGesxHblit KOHTposb Ne 4
Bun VP: : NpaKTHYECKHX 3auer
JIeKunii KOHTpOnb Ne 3 | (KOHTpOnbHas
3AHATHAX
paGoTa)
Bannbua
a 2 0-2 13 13 30
OUEHKa:
3a ‘r
NpoCiylaHHy
PACTyLIAREY . Ha 8- Ha 16-m
[Tpumeua 10 JieKkuHio, Bceero 14*2 )
NPaKTHYECKOM | NpakTHYECKOM
HHA: BeIEHHE Makcumym 28
3aHATHN 3AHATHH
KOHCIIeKTa.
Bcero: 16

ro

Kpurepuit nepecuera 6annos
B TPAIHLHOHHYIO OLEHKY 110
1rroram paboTel B cemectpe i
sK3aMeHa

60 1 menee Gasmion — HEYMOBAETBOPHTENLHO (HE 3a4TeHO0);
61...73 - ynosnersopurensuo (3auTeno);

74... 90 - xopowo;

91...100 - oTsinuno.

Kpurepun nonycka
NPOMEKYTOUHOI aTTecTaLum,
BO3MOKHOCTH NoNYyYCHHA
SK3aAMEHALHOHHOI OLEHKH 110
AHCLHITHHE, BO3MOKHOCTD
noJyueHns GOHyCHBIX
Oannos

JI IOMYCKa K MPOMEKYTOYHOIT arTecTalnn (dK3ameny, 3aver )
b4 Y.

CTYACHT IOMKEH HAGPATL NO HTOraM TeKyiwero u pyGeikHoro KOHTPOJISI He

Menee 50 Gaios 1 A0MKEH BLINOAHUTS Boe npakTuyeckue paGots,

KOHTPO/IbHBIC paboThl, KypeoBylo paboty.

HeoGxoMo HaGpaTs 3a cemectp CIICLYIOLICE MUHUMATILHOE KOJHUECTBO

Gannos:

- 68 s NOJIYHEHHS «aBTOMATHUYECKHY OLCHKH YIAOBJIETBOPHUTEILHO» B

3-M cemectpe.

- 01 uns nonyuenns 3aueTa «asToMaTHYEC KN B4-M cemectpe.
[o cornacosaniio ¢ npenoaasatesnew CTYAEHTY, HabpasLiemy

MUHHMYM 68 Gannos, MOTYT ObITb 106aBAEHbI AONONHHTENbHbIE (BoHyCHblE)

Oanibl 3a AKTHBHOC yvacTHe B HaYYHO-HCCNeA0BATENLCKOT P(lﬁOTe,

OPHIHHANILHOCTL NPHHATBIX PELUeH It B XOAE BBINONHE s NPAKTHYECKHX
padoT, 3a yuacTHe B 3HAUUMBIX YueGHBIX 1 BHEeYYeOHBIX MEPONpHATHAX
Kaeape! 1 BLICTABACHA 3 HK3aMeH (ABTOMATHIECK D) OLEHKA «XOPOLLIOY M

COTIHYHON.

Dopmbl 1 BIALL yueBHOI
padoTbl anst HeycrnesaroLx
(BOCCTAHOBUBLUNXCS HA
Kypee 00yueHus) cTyieHToB
J1A NOJIyqeH sl
HejocTaoumnx Ganios B
KOHLE ceMecTpa

B cnyuae ecin k npomexyTounoi arrecraim HabpaHa cymma metee

50 Gannos, cTynenty neoGxoanmo Habpath HeOCTaIOIEe KONHUeCTBO

Gannos 3a cuer BbinoOAHEHHA JONOJHHTENLHBIX 3aaaHu, 10 KOHLA
nocneaneii (3auetHoll) Hexenu cemectpa. [Tpu aToM HeoBXO11IMO

l'lprElGOTﬂTh MaTepual Bcex NponyueHHbIX NPaKTHYECKUX 3aHATHII.

Hns MOJYUEHUA IK3aMEeHALHOHHOTT OLEHKH «aBTOMATHUYCCKH) CTﬂHy/

(DOPMbl AONOJHHTEILHBIX 3a1aHHit (Haauaqaiorcu MpenoaaBaTesiem ):
- BLITIONIHEHUE M 3aLLLMTA OTYETOB 110 NnponyuweHHLIM NPaKTHYECKHM

saHatusm (1...2 Ganna);
- BLINOMHEHUE KOHTPOIbHBIX padoT 40 136;

“HPOXOIACHIE pYORIKHOTO KOHTPONS (Gannbl B 3aBUCHMOCTH OT

pyGeika).

Hl[l(l}ll_"lﬂul!)l AKAACMHYUECKHX 3a10/UKCHHOCTEH,  BOIHMKLINX

H3-3a

pasHocT B )"IeGHhI.\ flaHax  [npu nepesoae wuau BOCCTAHOBJICHHH,
NPOBOLANTCA YTEM BbINOJHEH U AOMNOTHHTENIbHBLIX 3a0aHuit, cf)opma 1 00bem

KOTOPLIX OMpeeisieTcs npernonaparesiem,




Icemecmp
banrvno-peimunzosan oyenra Kypeoeorl padomet

Kauectso Kauectso Kauecrso Kauectso Kauectso i
TEOPETHICCKO YACTH | MPAKTHYECKOH YacTH | rpaduueckoil yacTu oopmieHus 3ALUNTBI
100
0-20 0-20 0-10 0-10 0-40
Gannos

6.3. Ilpouetypa oneHHBaNMsI Pesy ILTATOB OCBOEHHs! AU CHHIITHHBI

PyGexnpiii kontpons Ne 2-3 nmpoBomuTcss B nHChMeHHOI popme no Guneram,
CTYACHTAM npeiaraloTes 2-3 NpakTHIeCKuX 3a1anus (o 3-5 Gamiop 3a KajK1o0e
sajlaHue), Ha pyOeKHbI KOHTPOIL oTBoaUTCs 30-40 MuHyT. Ilepen nposenenuem
PyOe:KHOrO KOHTPONSI MPOBOMATCS. KTOrOBBIE 3AHSTHA IO COOTBETCTBYIOLIHM
pasienam, rie  pasOMpalOTCsl NpUMEpHBle  3ajaHus pyOeIKHOrO  KOHTpOJIsI.
PyGexnbiit konTposs Ne 1, 4 iposonures B (opme konTposbHOIT paboTul

OK3aMeH U 3a4eT NPOBOJIATCS B MCEMEHHOIN (opme no Guseram; cryaenram
HPEIAraloTes Kak TeOpETHYECKHe BOMPOCHI, TAK M MPAKTUYECKHE 33/1aHHs (bumer
COACPIKUT TPH BONIpOCa, OTBET HA KaKABIH BONPOC oLeHHBaerca S-10 dauamu).
Bpewmst, orBoaumMoe na 9K3aMeH, 3aueT 1-2 yaca.

Pesynbratsl Tekywiero komrtpons, 3auera wiu 9K3aMEHa 3aHOCsTCsl B
K3AMCHALIMOHHYIO  BEOMOCTD, KOTOpas CHAeTCsi B OpraHU3alMOMHBIH OTiIell
HHCTHTYTA; Pe3yJIbTaTbhl 9K3aMEeHA, 3a4yeTa BBLICTABISIOTCS B 3AUCTHYIO KHHIKKY
CTYJICHTA.

6.4 Ilpumepuvr ouernounvix Cpeocme 0 pybedicHblx KOnmpoaern u Ixzamena,
3auema.
1. 3ananus k pyOexnomy Konrpomo Ne 1-Ned,
2. Bompocs! k ax3ameny, 3a4eTy.
3. [lpumepHbie TeMbl KYpCOBBIX pabor.
lpumepras memamuxa no UCRONLIYEMBIM POPMAM KOHMPONA.:
Pydexcupiit koHTpoaL Ne | (konTpoabuas padora Ne 1)

Bapuant Ne ()
I. Pewuts auddpepenunanshple YPaBHEHus:

a) (3x’y’ +4xy—2)dx+ Gx'y? +2x? +y)dy =0;
b) y'=(4x+y-1?%

¢) (x*+2xp)dx + xydy = 0;

dy xy'+l=e';

dx _ U= .\'\m

at W1+

2. Bo ckonbko Bpemenn Teno, Harperoe no 110 rpaaycos, oxnaautes po 25 IPaLycoB B KomHare ¢
remnepatypoii 10 rpasycos, ecan 10 60 rpanycos oHo oxnakaactes 3a 20 MHuHYT. (ITo 3akoHy HeloTtona
CKOPOCTL OXJIAMKACHUS TeNa NPONOPLUHOHANBHA PA3HOCTH MY TEeMIIEPaTypPamMu Teda 1 cpesbl).

PybGesublii kKonTponn No 2



Lt

Bapuaur Ne 0

I PewnTs 3anauy Kown })4 - 'yjy" = l,y(()) = 1,))'(0) = ’\/5
2. Pemms saavy Ko y° y" = Ly(2)=Ly'(2)=0.

PyGe:kubIit KOHTpOAL No 3
Bapnaunr Ne 0

(5) mo__
Mna ypaswenna )" + yo = f(x)
4) HaifTi ofliee pelwerie COOTBETCTRYI01LEr0 OZIHOPOIHOTO YpaBHeH s,
0) HaliTi 4aCTHOE PeleHIe HeoHOPOHOTO YpaBHeHus, ecin f(x) = 24 sin 2x, sanucars obuee pelwenne

ITOTO YPaBHEHNS;
B) HaliTii YACTHOE pelwIeHsie, yA0BNeTBOPAIOLLEE HAYATbHBIN YCIIOBHAM

¥(0)=y'(0) = »"(0) = »"(0) = »*(0) = 0,
) 3A1HCATE YACTHOE PeILeHHe ¢ HEOTIPE e IeHHbIM ko2 puLeHTaMH, eciiu
f(x)=e"(sinx -3x)+ x?.
Pybexuntii kouTponn, Ned (konrponsuas pagora N 2)
Bapunant Ne 0
1. Pemmrs sanauy Koum yy" = (3')* — O, p() = L 7' )= 2
2. Nl ypanenns y" —4y" +3y" = £(x)
@) HaifTu oGiiee peLieHIe COOTBETCTBYIOIENO OAHOPOIHOTO YPARHEHHS:
0) HAliTH YACTHOE PEIICHHE HEOHOPONHOTO YPABHEHHS, eCi f(x)=e™(12x+ 6), sanmcars
ofliee PeleHne 3TOr0 ypaBHEeHUA;
B)  HAHTH  YACTHOE  pelleHME,  yJOBNCTBODSIOMEE  HAYAILHLIM YCIOBHSAM
Y(0)=1,y"(0)=~1,»"(0) = -19;
) SAMHCATL YACTHOE pellCHHE C  HeOmpecTeHHBIMI kosdurmentamn,  ecau

J(x)=e"cosx+x%e™ 4.

3. Meronom Bapuaiiu pents Auddepentnansioe ypasnenue: V+y=—o
sin x

dx
:1'— =—X+ 8_))
t
4. Haiity o6iee pemenune cucrempr AnQQepenmanEHbIX ypaBHEHHMIT:
& oxs y+or

Bonpocer ik sksameny no aueunnanme Huddepenunanbunie YPaBHenus" (3 cemectp)
(Gunem codepaicum odun meopemuyeckuit u 00un npakmuveckui sonpoc)

OCHOBHBIE TOHATHS Teopuu AndpepeHunansubX ypasnerii. 3axaun, NMPUBOAALIHE K AuddepeHUHaNbHbIM ypaBHeHMAM,
Teopema cymectsopanms n enuHcTBeHHOCTH petuenms nuepeniansHoro ypasHeHua (6e3 nokasarenncrea).
Kauectsennas teopus auddepenumannpix YPaBHEHHIT NepBoro nopsaxka. MeTos H30K/IHH,
YpaBHeHHa ¢ pasaensiommmucs fepemennbivit. [poctefime  auddepenumansHbie YPABHEHHA, KOTOPbIE [PHBOIATCH K
YPABHEHUSIM C PA3AENAIO LINMHCS NepeMeHHbIMI,
YPaBHEHNA, OLHOPOAHLIE OTHOCHTENLHO nepemeHHbIX.  [lpocreiiwme Tune AnpepeHunantibIX  ypasHeHni, KOTOpble
MIPHBOLATCA K OAHOPOAHBIM YpaBHEHHAM. KBa3HOAHOPOHble AnepenLmnanbHele ypaBHeHus.
Juneiinbie anddepenunansiie ypasteris 11epBoro nopanka. CnocoObl OTLICKAHHA pelueHHii JTHHeHHbIX HEOHOPOAHBIX
ypasHernii (Tpu crocoBa).
Ypasreniie bepaynnm, pasnuinsle cnocodo: ero peLeH s,
YpasHeHis B ONHLIX An(peperuanax. Hurerpupyiowit muoskirrens,



Hupdepenunancuble ypasHeHns, HepaspeieHHbIe OTHOCHTEbHO NPON3BOAHOIN.
Ocobble Touki 1 0coble pelueHus AuddepeHLnaTLHONO ypaBHeHNs. OproroHaneHble TpaekTopHH,
Y paBHEHHS BBICIIHNX [OPALKOB, HOMYCKAIOLHE NOHIKEHIE nopsaka.

Bonpoce! k 3avery no ancunmianune " Auddepenunansubie ypasuenns" (4 cemecrp)
(Gurem codepaicum odun meopemuneciuti u ooun npakmuseckuil 6onpoc)

Jluneitnsle onnopoanvte anddepenuiansine YPABHEHUS N-010 Nopsi/Ka.
Jluneitteie onHoponisie AndrpepenunansHbie ypaBHeHs n-oro NOpAiKka ¢ MOCTOAHHBIMH KO (uLenTamu.
Ypasnenue Diinepa n-oro nopsika.
Jlnneiinbie HeotHOpOLHBIE AN (epenLanbHble YPABHEHHUs N-0r0 NOPsAKa, METOA BApHALIHH.
Meron neonpenenentbx Kod(GuLMeHTOB PELICHIA  HCOAHOPOLHOrO AM((EPEeHLNaIbHOIO YpaBHEHHsS. N-ro nopsiika ¢
NOCTOAHHBIMI KO3 (ULHEHTAMU,
OnepaTopHblil  METON  pelueHHs  HeoAHOPOAHOrO An(epeHtaTbHOro  ypaBHeHHs  n-ro NOpAAKa ¢ MOCTOSHHBIMH
KO3 (hpuuHeHTamu.
Cueremsl anddepesumansiplx  ypashennii. Obume onpeneneHus. OQHOPOJHBIE H HEOJAHOPOAHBIE JMHEHHbIE CHCTEMDI.
MeTospl pelueHust cueTem AN pepeHunanbHbIX ypaBHeHII,
CucTeMbl TMHEIHBIX ANQ(epeHHanbHbIx YPABHEHHH, CHCTeMbI IMHeHHBIX AN((EepenuHanbuIX YPABHEHUH ¢ TIOCTOAHHBIMH
KO QULHEHTAMIL
Ipumenenue  muddepenunanshpix YPABHEHHIT K H3YUYeHMIO KoneGaTebHbIX ABUSKEHMIL, Ceobonnsie  koneGanus u
BbIHYC1EHHbIE KOJIeOaHM.

. HPMEPEHUHANbHbIE ABHEHWS C  YacTHBIMM 1T OH3BOIAHBIMH, OCHOBHbIE [OHATHA, HEKOTOPble METO/b] CLLICHHA
P!

AnepeHnanbHbIX ypaBHeH I ¢ YaCTHBIMU NIPON3BOAHBIMH.

- Bonpocel yerofiuusoct pewenmit anddepenunansHpix YPaBHEHUIH 1 HX CHCTEM,

Mpumepnbie npakrnyeckie saaanns 41s Sr3amena (3-4 cemecrp)

. 3x+2y
I Pewuts onHopontoe ypasuenue R E———
X
2. Peluuts niHeliHoe YPaBHEHUE y' - Sxy = 3% 5 y(O) =]
. 1+cosx ;
3. Pewnts ypasuenne Bepuynnn 2)? e
X +SIn%

Pewnts ypaBHenue B nonteix anddepenumnanax — sinx dx + Cosx dy =0
6. Pewnts ypasHeHus, He paspelueHHble OTHOCHTENLHO NPOM3BOAHONM
a) y=xy'+cosy’ 6) x+ ysiny’ =0
7. IMoHu3nTh NOpanoK ypasHeHuii
a) YY" +3y°=0 6 (y”)gx +y'ye" =0 B y"+ ¥’y +1=0
8. Pewuts 3anauy Kown
) 9" +6y"+y=0, y(0)=1, y'(0) =2
6 9y +06y" +2y"=0. p(0)=1, y'(0)=0, y"(0) =1
9. PelnTsb ypaBHeHIe METOLOM Baphalmi npoM3BoJIbHLIX MOCTOAHHBIX 9y" - 6y' gy y=x
10.  Pewmts ypasHenue metonom HEONPEACNCHHLIX KO3 uumenTon

y'+6)'+9y= (x + 1)@"“

Hpumepnast TeMaTuka KypeoBbIx paGor

L. Jlnddepennnansunie ypapHenus kax MaTeMaTHuecKie MOJISNIN PeaJILHBIX TIPOLIECCOB.

2. Jlunettusle auddepennnansuple YPABHCHHA C IOCTOSHHBIMH KO3(D(UILHEHTAMH U UX
HPHIIOIKEHHSI.

3. Hpubmmkennsie MeToDb! petuenus 1 PepeHHanbHBIX YPABHCHHH H UX CHCTEM,

4. lpuioxkeHus onepauoHHOr0 HCYHC/ICHI K petieHnio AudpepeHnanbHbIX YpaBHeHH,

5. Kpaesbie 3aaun s qudeperimanpupx YPABHEHHIH BTOPOro mopsiika.



6. Teopema cymecrsopanms u CAHHCTBEHHOCTH pelenns auddepeHnuansuoro YPaBHEHHsI
(cuctem nuddepenuuansupx YPaBHEHUIT)

7. Merousl Pynre — Kyrror pemens IHQPEPEHIMATIBHBIX YPaBHEHHIT U UX cHCTeM,

8. Ipunoxenus A pepeHUHANBHBIX YpaBHeH I 1 nx CHCTEM.

Ipumepuoe copepiranne KypcoBoii paoTol

1. Juddepenuuanpupie YPABHECHHS KAK MATEMATHYCCKHEe MOJe U peasibHbIX nponeccos
Hesnb pabotsl — gars HOHATHE 0 MATEMATHYECKON MOes 1 PCAIILHOrO 1ponecca u mokxaszark
Ha IpuMepax UCIOJIb30BaHHE JHQQepeHIHATLHBIX YPABHEHHIT B KA4ECTBE MaTeMaTHUCCKHX
MoJelreit,
B xypcogoit paboTe 10KHBI GBITE PACKPBLITLI CIIC/yIOIIHE BOIIPOCHL:

2. Ioustre 0 MaTemMaTHyecKol MOJIeJIH ITpoLecea.

1. OcHoBHBIC TPeOOBAHMSI, HpeNLABIsIEMbIe K MaTeMaTUYeCcKOit Moenu,

2. Ioustue o muhdepennuansom YPaBHeHuU U 3ay1aue Ko (HavansHoii 3azaue).
3. MupoBosspenueckoe 3Hauere CAMHO06pasHs auepeHuuaTsHbx YPaBHEHHMIT,

OIHCBIBAIOIINX PA3IMUHEIE PONECCEI,
4. Mcnonszosanue MU PepeHIHaNLHEIX ypaBHeHuii Ka4ecTBe MaTeMaTH4YeCKuX Mojeseil
PCATBHBIX Hponeccos. [pumepsL,

JInneiinnre auppepenumanbuple YPABHEHHSI € MOCTOSIHHBIMH K03 puuuentamu

B xypcosoii paGore nomub: 6oty PACCMOTPEHDI CIEeYIONIHE BOMPOCH!:

1. OO0wmii Buj nuneiinoro audepennnansaoro YPABHEHHS N-I'0 HOpsiiKa.
OaHoponHOE 1 HeoaHopoanoe ypasHenns. Ciyyait ypaprenus ¢ MOCTOSHHBIMH
Koo puienTamu,

OcHoBHble cBOficTBA THHEIHOMO augpepertmansHoro YpaBHEeHHus,
OcnosHble cBoiicTsa PCLICHHI OIHOPOIHOrO NHHEHHOrO YPaBHEHHS,
Honsrue o Gynnamentanpuoii CHCTEME DELICHHH OHOPOAHOTO JHHEHHOTO
YPaBHEHHSI,

5. Hoctpoenue o6mero PELICHIS OHOPOIHOrO THHEHHOTO ypaBHEHH 110

(yHIaMeHTaNBHOI ccTeMe PeuIeHHIi.

6. llocrpoenne (GynaameHTanbHOM cueTeMEI PeLICHHUH OTHOPOAHOrO JIMHEHHOTO

YPABHEHHA C IOCTOAHHBIMU KOS PHLUHEHTAMH MeTOLOM Oiirnepa.

7. Crpyxrypa obero pewenus HEONHOPOJHOrO IHHEHHOrO ypaBHeH s,
8. Jluneiinpre AnQdepennuaIbube ypasneHs BTOPOIO MOPSAIKA C TIOCTOSHHBIMHU

KOOI BULHENTAMH H KONTeGaTe bHEIe SBIIeH s,

o ]

6.5 DOH OUEHOYHbBIX CPE/[CTB

[Monupiit  Gamk  3ajanwmii AL TCKYLIEro, pyOe)HBIX KOHTponel
IIPOMEKYTOUHOH arrecTauuu o ANUCUMIUIHHE, TOKA3aTeNH, KPUTEPHH, MIKAIbI
OLCHUBAHWSA  KOMIETCHLHMH,  MeTomHyecKue MarepHaibl,  OnpepessoLe
[IPOLCIYPEI OLCHUBAHHS 0GPA30BATEILHBIX PE3YJIbTATOB, NPUBEAEHB! B y4yeGHO-
METOAHUYECKOM KOMINICKCE JIMCILIMITIIMHBI.

7. OcuoBHast H J0HOAHUTENbHAS] y4ebHas inrepatypa
7.1.0cnoBuasi JUTepaTypa



L OGbIKHOBeHHBIE Anddepennnansupre YPaBHeHUs.  [lpakTukym -
M.:HHUIT HMH®PA-M, 2016, - 432 c.: 60x90 1/16. - (Borciree obpasoanue:

bakanaspuar) (Mepemnér 7BLI) ISBN 978-5-16-011973-
Lhttp ://znanium.com/catalog/ product/549273
2, OOGBIKHOBeHHBIE Auddepennuansypre YPABHEHHS U CHCTEMEL: VyeGHoe

mocobue  /  Jlyruy AB., Menemxo CB., Mamaes nu. -
CTaBpOHOJIb.'CepBHClHKOﬂa, 2017.- 76 c.:

htt]g://znanium.com/catalog/product/976476
3. Omscromsy JIN, OO0bIkHOBeH IBIE aaddepennuanpupe YPaBHeHus:

(YueGuuk nis BY30B)/ JL.O. Danerosnpiy, - CaHKT—HeTep6ypr: Jlams, 2002. - 220 ¢.

7.2, Hononuurenpuas JIuTepartypa

. Huddepentmansine YPABHCHHS B Hpunoxkenusx |/ B, B. Awmenpkuu. -
Mocksa: Hayka, 1987, - 158, [2] c.: uu.
2. Kucenes, JM. OnemMenTs TCOPHU  OOBIKHOBEHHEIX A depennmansuprx

YPaBHEHMI [DiiekTponupIit pecype] / M. Kuceres, - M.: MTABT, 2001. -
39 c. - Pexcum JOCTyIIA; http://znanium.com/catalog.php‘?bookinfo=522813

8. Yuebuo-meroaunuecrkoe obecnieuenue CAMOCTOSITeNILHOI paGoTi
oby4qaromuxes
. Duddepenuuansupie YPaBHEHHA / YueGHo-MeTompueckoe PYKOBOACTBO 1181
CaMOCTOATCIILHON paBoTk] CTYNEeHTOB 2 Kypca, — Kypran, 199g. - /CocraBuiu
aBpuibuui MB.u Ap. —48c.
2. Muddepennmnanpipe YPABHCHHS U ypaBHEHHs ¢ YacTHLIMK LIPOU3BOHBIMU
! YaebHo-Meronnueckue YKa3aHUs Ul IpoBeneHus HNPAKTUYECKHX 3aHATHI §
OPTraHU3allMK  CAMOCTOSITENLHOY paGotel crynentos, — Kypran, 2009. -
Cocrasunu Muxauenko T.H., Apanosa JLIO. - 44 ¢,

9, Humepnem-pecypeu HEOOXO/IMMbIe s OCBOCHMS AUCUHUITITHHBI

I/IHTepHeT-pecypc

http://www.edu.ru/
2

2 | highermath.ry
3 \Jmlhelp.m.ru
4 | http://elementy.ru

5 f http://ru.w[kipedia.org
7

Kparkoe onucanue

Deepanbhblii opran «Pocceuiickoe
o0pazoBanue

Kype Bricuieii maremartiin (Teopus)
Jlexuuu no BLICLICH MaTeMaTHke
OHUMKJIONeIHYeCKIi caurt
OHLMKIIONE 115 Bukurneus
AJIropuT™MBI PCLIEHHs OCHOBHBIX 341y
MaTeMaTHYeCKOro aHaIu3a

Caiir Mockosckoro FOCYy HapCTBEHHOrO

HUBEPCUTETA UM, M.B.JIomoHocoga
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6 http://botaniks.1'u/matem.php

|

http://www.msu.ru
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10. ”H@OPMALMOHHBIE TEXHOJIOD UH, MTPOIrPAMMHOE
OBECIIEYEHHUE U HWHO®OPMAIIMOHHBIE CIIPABOYHBIE
CHUCTEMBI

MynbsTume nuitnoe obopyjoBanne (MepeHoCHO [ICPCOHANILHBIH KOMIIBIOTED,
MYJIBbTHMEAMHHBLA MPOCKTOP, MYIIETUME M HbIH 9KpaH).

11. Lst erynenros, o6yuaromuxes ¢ HCIOAB30BAHHEM IHCTAHLUOHHbIX
00pa3oBaTeNbLHBIX TeXHOJIOIHi

Ilpu  ucnonssoBanuu SJCKTPOHHOrO  OOYYCHHS M JIMCTAHIMOHULIX
00pa30BaTebHBIX TeXHONOrUI] (manee D0 u JIOT) saustus MOJIHOCTBIO  MIIK
HaCTHIHO MPOBOAATCS B peskuMe oHNalH. O6beM JHCHHILIHEEL 1 pacripeiesienue
HATPY3KM MO BUIaM  paGoT cooTBeTcTBYeT m.4.1. Pacnpenenenve Gaios
COOTBETCTBYET I1.6.2 MJIM MOXKET GBITh M3MEHEHO B COOTBeTCTBHH C pelLIeHHeM
Kadeupsl, B ciyuae mepexona na D0 u HOT B npouecce o6yuenus. Perenue
Kaenper 06 HCHONB3YeMbIX TeXHONOIMHAX CHCTEME OUEHHBAHHSI JIOCTHIKEHMUT
o0yyvaromuxes npHHUMaeTes ¢ YUCTOM MHEHHMS BEJYUIEro mperojaBaTesns u
AOBOIHTCS JI0 CBEACHMs 00YYAIOLIHXCS.



IPUJIOXEHUE |

AHHOTAaUHS
K paboueiji [porpamme aucuunnyp

«ﬂnq)c])epeuuua.umnbre YpaBuenusmy

o0pasoBaTesHOl [IporpamMer Bricinero 00pa3zosanus — HpOrpamMmel crienumanurera,

01.05.01-(I)ylljlﬂMellTaJlbl[ble MaTeMaTHka u Mexannia

Hanpasnennocrs, (podhus) "MaremarTnueckoe i nporp

AMMHOe OGCCHE'{CH ue
umpopmauuou HBIX cCHCTEeM))

Tpynoemrocts AUCHUIIIHHELL:; O 3a%.e11.(324 akamemMuueckux Jaca)
Cemectpsr: 3,4

Dopmbr [IPOMEXYTOYHOM aTTecTarmy: 9K3amen (3), savyer (4)

Couepma HHE MHCuMmIny bI

PCHUHANBHEIX ypaBHeHui IepBoro nopsyxa,
nmaddepennuanspe YPaBHCHUS BBICILX NOPSIIKOB, CHCTEMD Aupdepentnanspix
YPABHEHUH 1 UX NpuIIosKe s,
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