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1. Hean u 32024 U3yYeHUS TUCIHUIIMHBI

1.1 Ilesib AUCHUNIMHBI - OCBOEHUE METOJIOB pelieHus Au(depeHInanbHbIX
YPAaBHEHUN U IIPUIIOXKEHHUM DTUX METONOB K PEIICHUIO 3axad U3 Kypca
(Gu3nKy, a TaKKe 3a1a4 KOMIJIEKCHOTO U BELIECTBEHHOI'O aHAJIN3A.

1.2 3agaun qUCHUILIHHBI

dopMHUpPOBAaHUE  OCHOBHBIX  TMOHSITUH  TEOPUU  OOBIKHOBEHHBIX
g depeHnrnanbHbIX ypaBHEHUH.

dopMupoBaHUe 3HAHUN O CBOMCTBAaX pelieHu TudpepeHranbHbIX
YPaBHEHHUI IIEPBOro NOPSIKA: C pa3AeISIIOIIMMHUCS IEPEMEHHBIMH,
OJTHOPOJIHBIX Y MPUBOASIIMXCA K HUM, YPABHEHUMN B MOJIHBIX
muddepennnanax; opiageHUe TOYHBIMU METOJJAMU UHTETPUPOBAHUSI.
dopmupoBaHue 3HaHUN O JUHEHHOM AuddepeHnaIbHOM ypaBHEHUH
nepBoro mnopsaka. OBnageHue MeTtogaMu pemeHust Jlarpanxka u
bepnymnn.

@opMHUPOBAHUE 3HAHHUI B BOIIPOCAX CYLIECTBOBAHUS U €IMHCTBEHHOCTHU
pemenus 3agaun Komm mist auddepeHuanbHbIX YpaBHEHUN U CUCTEM.
OsnaneHue npUOIUKEHHBIMU u YUCJICHHBIMU METOJIaMu
UHTETpUpOBaHUs AU depeHIIUaTbHBIX YPABHEHHI.

dopmupoBaHue 3HaHUI 0 JUHEHHOM AuddepeHnaIbHOM ypaBHEHUH
nepBoro mnopsaka. OBnageHue MeTtogaMu pemeHust Jlarpanxka u
bepnymm.

dopMUpoBaHUE YMEHMM M HaBBIKOB pelleHus IuddepeHInaibHbIX
YPAaBHEHUH BBICIIMX NOPSIAKOB ITyTEM MOHUKEHHUS MTOPSAJKA YPABHECHUS.
dopMupoBaHUE  3HAHUW O  CTPYKType  OOIIEro  pemIeHHs
muddepeHnnanbHbIX  YPABHEHHMM BBICIIMX MOpSAKOB. OBiaaeHue
MeToaoM Jlarpanxa.

dopMHUpOBaHUE YMEHHH M HABBIKOB ITOCTPOCHMSI OOIIEro perieHus
JUHEHHOTO OTHOPOIHOTO NU(PepeHITNAIBHOTO YpaBHEHHS N-TO MOPSAKa
C TMOCTOSIHHBIMH KOX(h(HIMEHTaMH B 3aBUCUMOCTH OT 3HAYCHUU
XapaKTEPUCTUUECKUX YUCEIL.

dopMUpOBAaHNE YMEHUNW W HABBIKOB B IOMCKE YAaCTHOI'O PELICHUS
JTVUHEHHBIX HEOMHOPOIHBIX IU(PEepeHIINANTbHBIX YPABHEHHM BBICIIIUX
HOPSIAKOB MO MPaBOM YacTHU clielHalbHOTO Buaa. OBlajeHUE METOJIOM
HEONpPeAeICHHBIX KOA(DPUIIUEHTOB

®opmMUpOBaHUE 3HAHUN O CBOMCTBAX PEUICHUN OJHOPOAHOM JIMHEHHOU
cucteMbl  aud@epeHUIranbHbIX ~ YpaBHEHUHW € MOCTOSIHHBIMU
koddpunmenramu. OBIageHUEe METOIOM DHepa.

@opMUpPOBAHUE 3HAHUW O CTPYKTYpE pEUICHUSA HEOJTHOPOJHOMU
JuHEHHOM cucteMbl AudQepeHInanbHbIX YPaBHEHHUN C MOCTOSTHHBIMU



ko3 pureHTamu.

peleHus.

OBnagenue

METOAaAMH HAXOXIACHUA YaCTHOI'O

1.3 Mectro aucuumiuHbl (MOAYJsl)) B CTPYKType 00pa3oBaTebHOM
NPOrpamMmbl

Huciumnna  «Auddepenunanbuble  ypaBHEHUS» OTHOCUTCS K 0a30BOM
yactu bioka 1 "/lucuunnuuel (Moaynau)" yueOHOro IiaHa.
3HaHMsl, MOJTYYEHHBIE B 3TOM KypCE, UCIOIB3YIOTCS B (PYHKIIMOHAIBHOM

AHAJIN3C, YPABHCHUAX MaTeMaTH4YeCKOM (1)I/ISI/IKI/I, TCOPHUU YHUCCII, MCTOAAX

OIITUMM3allUH, TeopeTI/I‘I€CKOﬁ MCXaHHKH.

OT U3y4aroIero HacTOAMN Kypc TpeOyeTcsl 3HaHUE YHUBEPCUTETCKOTO

KypcCa aHaJin3a B JOCTATOYHO CTPOTOM U yTJIY6JIeHHOM HN3JI0KCHHUHN, OCHOBHBIC

CBEJICHUS U3 TEOPUH ONpeIeNuTeNeH, BricIIel anreOpsl u AuddepeHuanbHON

TEOMETPUH.

1.4 IlepevyeHb IUIAHMPYEMBIX Pe3yJbTATOB O0Y4YeHHSl MO JUCIHUIINHE

(Moay.io),

COOTHECEHHBIX ¢ IUIAHMPYEMbIMH Ppe3yJbTATAMH OCBOEHUS
o0pa3oBaTeJIbHOI MPOrPaMMBbI

Nupex B pesynbrare uzyuenus yueOHOM
Ne C Conepxae JUCIUTUTMHBI 00YJatoUTuecs JOJIKHBI
LI | Komie | KON O TCHINH (o
e€ 4acTn)
TEHIU 3HATh yMeThb BJa/IeTh
U
1. OIIK- | CnocoOHOCTH OCHOBHBIE Pemates 3amaun | HaBeikamu
11 MIPEJCTABIATh MOHATUS | | 11O MPaKTUUYECK
aJIeKBaTHYIO TEOPEMBI nuddepenian | oro
COBPEMEHHOMY Kypca bHBIM HCIIOJIb30Ba
YPOBHIO 3HAaHUU muddepeHnn | ypaBHEHHSIM, a | HUA
HAYYHYIO KAPTUHY | allbHBIX TaKXe METO0B
MHUpa Ha OCHOBE YpaBHEHHUI U | IPUMEHSTH pelIeHUs
3HaHUS OCHOBHBIX | CIIOCOOBI HX | IIOJyYCHHBIC nuddepent
MOJIOKEHUH, NPUMEHEHUS | 3HAHUS IIPH | HATTBHBIX
3aKOHOB U B JIPYTUX | pEIICHUH 3a71a4 | ypaBHEHUN
METOJIOB obJactax JIPYTUX npu
€CTEeCTBEHHBIX 3HAHUH TUCITUTUTAH pelIeHUH
HayK U Pa3ITUIHBIX
MaTEeMaTHKU 3aaq




2. CTpyKTYypa M coaepkaHHe TUCHHUILINHbI

2.1 Pacnpesesienue Tpy10éMKOCTH TMCIUILIMHBI 10 BUAaM padoT

O6mast Tpyao€MKOCTh JUCHUILIMHBI cocTaBiseT 3 3ad.en. (108 yacoB), ux
pacripejiesieHue 1o BUjiaM paboT MpeCTaBlIeHo B Tabnuie (011 cmyoenmog ODO).

Bun yueOHoil paboThl Bcero CemecTpsl
4acoB
3
AyauTopHbIe 3aHATUSA (BCEro) 54 54

B Tom uuce:

3aHATUS JTEKITMOHHOTO TUTIA 36 36
3aHATUS CEMUHAPCKOTO THUMA (MPAKTUYECKUE 18 18
3aHSITHUS)

CamocTosiTeqibHasi padorta (Bcero)

CamocrositenbHas paboTa 45 45
KCP 117 117
Bua npomexxyTo4HO# arTecTanuu (3K3aMeH ) K3
ame
H
OO6mas Tpy10€MKOCTh 216 216
qac
6 6
3a4. e]l.

2.2 CTpyKTypa TUCHMILIUHBI:

Pacnipenenenne BugoB y4eOHON pabOThI U MX TPYAOEMKOCTH TIO pa3iesiam
JVCLUIUINHBI.
Paznenbr nuctMiinHel, n3ydyaeMble B 3 ceMecTpe



Ne KonnyecTBo yacoB
pas3 AyauTtopHas CamocTosATenbH
HaunmenoBanue pasznenos
nen Bcero abora ast pabota
a JI I13 JIP
1 2 3 4 5 6 7
1 OcCHOBHBIE TTOHATHUA. 3a7a4a 6 9 1 i 9
Komm.
5 Huddepenunanbabie 18 10 4 i 4
ypaBHEHHMsI IEPBOTO MOPSIIKA.
Huddepenunanbabie
3. |ypaBHEHMS BBICIIHX 12 4 2 - 4
OPSIKOB.
JIlunevinbie
muddepeHumaibHbIe
4. |ypaBHEHHS BbICIIMX MOpsiakoB| 16 10 6 - 4
C TIOCTOSTHHBIMU
ko3 dueHTaMu
CucreMbl TMHEHMHBIX
5.  |muddepeHunambHbIX 14 8 4 - 2
YpaBHEHUM.
[TpumeHeHue cTeneHHbIX
6. |PANOB K HHTETPHPOBAHHIO 6 2 1 i 2
nuddepeHIanTbHbIX
YpaBHECHUH
IloaroroBka K 3K3aMeHy 36
HToro mo nucuuminge 108 36 18 18
2.3 Conepskanue pa3iesioB TUCUMILIUHBI:
B nmanHom pasnmene (tabGiuia 1) TPUBOAUTCSA ONHMCAHUE COISP KaHUS

JTUCIHILINHBI, CTPYKTYPHPOBAHHOE 10 pa3jieiaM, C YKa3aHUEM IO KOKIOMY pa3ieiy
(bOpMBI TEKYIIETO KOHTPOJISA: HATMCAHUE U BBICTYIUICHUE C IOKIAA0M (COOOIIEeHnEM)

(1), xomnoxsuym (K),

aTTecTalus MO MTOraM MNEpBOM MOJIOBUHBI cemectpa (AT),

OMpoOC MO0 OCHOBHBIM TEOPETHYECKHM moJiokeHusAsM (O), mpoBepka JOMAIITHEro
3ananud (/13), kontponbHas padora (Kp), BeImomHEHNE THIIOBOTO WHIWBUYAIBHOTO
3aganus (13) u 1.1.

2.3.1 3aHATHA JEKIIUOHHOI0 THIIA

HaumenoBanue dopMa TEKYIIEro
No Conepxanue paszaena p yit
pazzaena KOHTPOJIS
1 2 3 4




OCHOBHBIE MTOHATHS. [lonsiTe OOBIKHOBEHHOTO AT
3anada Komm nu(pepeHInanbHOro ypaBHEHHS.
OO61iee v YaCTHBIE pELICHUS.
I'padux pemenusd. 3anauu,
IPUBOJSAIINE K
b depeHranbHbIM YPaBHEHUSM.
Huddepenunansubie g dhepenuuanbHble ypaBHEHUS AT
yYpaBHEHUS MEPBOTO |IEPBOTO Nopsiaka. 3anada Komm.

nopsiaKa

I'eomerprueckas
UHTEpIIpeTalus
muddepeHurasbHOro
ypaBHenus. [loye HanpaBieHui.
Meto U30KJIMH.

VYpaBHEeHUs EPBOTO NMOPsJIKA C

pa3eNSIONUMUCS TIEPEMEHHBIMU.
Onuopoaubie quddepeHIuanTbHbIe
ypaBHEHUS ¥ TIPUBOJISAIIIUMUCS K
HIM.

Jluneiinbie qudpepeHImaibHbIe
YpaBHEHUS MIEPBOTO MOPSAKA.
Meron bepnynnu u Jlarpanxka.
YpaBuenue bepuymu. YpaBHeHne
B MOJTHBIX qudepeHImanax.
HNuTerpupyromuii MHOXHUTEIb.

[lonsitue METPUUYECKOTO
MIPOCTPAHCTBA. [TpuHIMIT
CKAThIX OTOOpaKCHUIA.

Teopema  cymecTBOBaHUS U

CJIMHCTBECHHOCTH pelieHus
3aJ1a4u Komm TS
muddepeHnraITLHOrOo

yYpaBHEHHS TIEPBOTO MOPSIIKa,
pa3peneHHoro  OTHOCHTEIBHO
MIPOU3BOJAHOM.
Oco0bIe permeHus
mud epeHnnanbHbIX YpaBHEHHH.
Orwubaroniasi ceMeiCTBa KPUBBIX.




Huddepenunanbabie
YPaBHEHHMSI BBICILIUX
MOPSAJIKOB

HuddepeHunanbHble ypaBHEHUS
BBICIIIMX MOPSAJIKOB, IONYCKAIOLIUE
NOHMKEHUS MOPSAKA.

a) Vpasuenus suga y® = f(x).

0) YpaBHeHus Buaa

F(x y® ytd y(”)): 0.
B) YpaBHEHUS, HE COACPIKAIIIHE
HE3aBUCHUMOT0 TIEPEMEHHOTO:

F(y, y(é...,y(”))z 0.

JIuHenHbIe OJHOPOJHBIE
nuddepeHuanbable YpaBHCHUS
BBICITIETO MOPSIKA.
Jlunerino 3aBHUCHMBIC u
HE3aBUCHUMBIC byHKIMH.
Onpenenurenb Bponckoro.
@dyH1aMeHTaIbHas cucreMa
pemiennii.  OOmee  pemieHue
JUHEWHOTO OJIHOPOJIHOTO
nuddepeHInanTbHOro
YpaBHEHUS.

JInHerHbIE HEOTHOPOIHBIE

nuddepeHIranbHble ypaBHEHUS
BbIcIEro nopsaka. CTpykTypa
obmero pemenus. Meton
Jlarpan>xa Bapuanuu
IIPOX3BOJIBHOM MOCTOSIHHOM.

JIuneiinbie
nuddepeHnmaIbHbIC
yYpaBHEHHS BTOPOTO
HopsiaIKa ¢
OCTOSIHHBIMU
K03 hUIMEeHTaMH.

JIuneliHbie OJHOPOJHBIE
muddepeHnransHbie  ypaBHEHHUS
BTOPOTO nopsiiKa C
MOCTOSIHHBIMU

ko3 pUIeHTaMH.

[TocTpoenue ob1Iero pemeHus B
ciydae:

a) Pa3IUYHBIX
XapaKTePUCTUYECKUX YHCEIT;

0) KpPaTHBIX
XapaKTePUCTUYECKUX YHCEIT;

B) B Clly4ae KOMILJIEKCHO-
CONPSKEHHBIX KOPHEH

AT

[Ipumepsr
Pa3ITUYHBIX
MOJIXOJIOB K

WHTETPUPOBAHUIO
nudepeHnraTbHBIX

YpaBHEHUU

(nuckyccus).

8




XapaKTePUCTUYECKOTO
YpaBHEHHUS.

JIuHeliHbIe HEOQHOPOAHBIE
nuddepeHuranbHble ypaBHEHUS
BTOPOTO MOPsIJIKA C
OCTOSIHHBIMU

K03 puIIMeHTaMu U TIpaBO
YacThIO CHELUATBHOTO BUAA:

a) f(x)=e™.
0) f(x)=e”P,(x).
r)

f (x)= e* (acospx+ bsinpx).
ITouck yacTHOro pemeHus
METOJIOM HEONPEEIICHHBIX
K03 (HUIIMEHTOB.

JIlunelinbie
muddepeHnnaIbHbIe
ypaBHEHHs N-TO
nopsiJIKa ¢
MOCTOSIHHBIMU
K03 puIMeHTaMH.

Jluneitnsie qud pepeHnnanbHble
ypaBHEHUSI N-TO TIOPSAKA C
MOCTOSIHHBIMU KO3 (pUIIMeHTaMU.

OCHOBHBIE TIOHSTHS.

[TocTpoeHue o0Iero peneHus
OJTHOPOJTHOTO
nuddepeHIaaTbHOrO YpaBHCHHUS.

[Tonck yacTHOTO pelieHus
HEOJTHOPOJAHOTO YPaBHEHUS U
MPaBOM YaCThIO CHENHAIBLHOTO
BH/IA.

JIuHelHbIE OJHOPOJHBIC
nuddepeHnransHbie ypaBHEHUS
N-TO TOpAZIKA C TIOCTOSTHHBIMH
Kod pHUIMeHTaMH.

[TocTpoenue o0IIeTO pereHus
ypaBHECHHUS.

JIunelinbie HEOJHOPOJIHBIE
muddepeHnnanbHbie  ypaBHCHHS
N-TO TOpsiKa C TMOCTOSHHBIMU
kod(pdurmenTaMu W TpaBOU
YacThlO0 CHEIHAIBHOTO BHUJA.

9




MeTtoapl HaXxOXKIEHHSI 4aCTHOTO
penieHus.

CucteMbl TUHEUHBIX
nuddepeHuanbHbIX
YPAaBHEHUM.

Cucrembl nudQepeHIranTbHbIX
ypaBHCHHI, OCHOBHBIE TTOHSTHSI.
da30Boe MPOCTPaHCTBO. 3ajaya
Koy 1151 HOpMalibHO# CHCTEMBI
g depeHunanTbHbIX
YpPaBHEHUM. Teopema
CYIIIECTBOBAHMUS u
CIMHCTBCHHOCTHU pEIICHHMS
3agauu Komm.

Meron UCKITIOUCHUS TSI
HOPMaJTbHBIX CUCTEM
muddepeHInanbHbIX YpaBHEHUH
(CBeICHHE CHCTEMBl YpaBHCHHMU
K OJJHOMY YPaBHEHHUIO).

Meron Jlarpanka Bapuanuu
IIPOU3BOJIBHBIX MIOCTOSTHHBIX TIPH
HAXO0XJACHUU OOIIETO PEIICHHS
JIMHEMHOU HEOJTHOPOJIHOM
CUCTEMBI YpaBHEHUH.

JluHeliHass ogAHOPOAHAS CUCTEMA
nuddepeHIuanbHbIX YpaBHEHUN
C MOCTOSIHHBIMU
koddunnenramu. Haxoxaenue
pEIICHHs] CHUCTEMBI MO METOIY
Ditnepa.

JInneiinbie HEOJHOPOIHBIC
cucteMbl  u(hepeHIHATBHBIX
YPAaBHEHHH C  TMOCTOSIHHBIMH
K03 pUIIIeHTaMHU. ITouck
YaCTHOTO pEIICHHUS B Clydae
IPaBbIX 4YacTed CHEIHAIBHOTO
BUIA.

DneMEHTHI TEOPUH YCTOMYMBOCTH.

[Ipumenenue
CTEIMEHHBIX PSJIOB K
UHTETPUPOBAHUIO
g depeHnnaTbHBIX
YPaBHEHHM.

[IlpuMeHEeHnEe CTETIeHHBIX PSIIOB
K MHTETPUPOBAHHIO
mud depeHnraTbHBIX
YPaBHEHHM.

10




2.3.2 3aHATHA CEMHMHAPCKOI0 THIIA

TeMaTuka npakTHYECKUX

No HaumenoBanue N dopma TeKyIero
paszena KOHTPOJIS
(cemuHapoB)
1 2 3 4
1.|OcHoBuble noHsATHA. | [loHATHE OOBIKHOBEHHOT'O 0,13
3agaya Komw nuddepeHInanTbHOro
ypaBHeHus. O0111ee 1 4acTHbIC
pemenus. ['paduk pereHusl.
3agauu, NPpUBOASIIUE K
muddepeHnranTbHbIM
ypaBHEHUSIM.
2.|Indpepenunanvubie|Iudpepennnanpupie 0,43, Kp
ypaBHEHUS MEPBOTO |YPAaBHEHUS TIEPBOTO MOPSIJIKA.
nopsijiKa 3amaua Komrn, |YPaBHCHHs
I'eomeTprueckas Jlexanapa u Knepo
HHTEpIpETALIUs (moknan).
nuddepeHInanTbHOro
ypaBHEHMUS. [Mone |OnpenencHue Trma
HaIlpaBJICHUM. Meron  |nuddepeHranbHbIX
HN30KJIHNH. ypaBHCHI/Iﬁ
YpaBHEHUSI IEPBOTO MOPANKA C | (CapocToSTeNbHOE
pa3aCIAIOIUMUCS COCTaBJICHUE
nepeMeHHbIMHA. OHOpOHBIE  |IU(]epeHnaIbHBIX
nuddepeHiranbHbIe YPaBHCHHH.
(muckyccus).

YPaBHEHUS U IPUBOISAILIUMHUCS
K HUM.

JIuneiinbie

nud depeHnnanbHbIe
YPaBHEHUS MEPBOrO MOPSAKA.
Meton beprymnu u Jlarpanxa.
YpaBHenue bepnyiu.
YpaBHEHHE B MOJHBIX

mud depeHnmanax.
HNHuTerpupyrommii MHOKHUTENb.

[TousiTue METPUYECKOTO
MIPOCTPAHCTBA. [TpuHIMI
CKATBhIX 0TOOpaKEHUI.

11




Teopema cCylIeCTBOBaHUS W
€IUHCTBEHHOCTH  PELICHUS

3a1a4u Komm In:
muddepeHunasbsHOro
ypaBHEHHUSI IEPBOT0O MOPSIKA,
pa3penieHHoro

OTHOCHUTEIIBHO ITPOU3BOJTHOM.
OcoOble perieHus
muddepeHunanTbHbIX
ypaBHeHuil. Orubatomas
CEMENCTBA KPUBBIX.

|Anddepennnansupie
YpPaBHEHHMSI BBICILIUX
HOPSJIKOB

Juddepennmanbubie
ypaBHEHUS BBICIIMX MOPSIIKOB,
JOTYCKAIOIINE TOHUKEHUS
MOPsI/IKA.

a) Vpaeuenus Buga y® = f (x).
0) YpaBHeHus BUaa
F (x, y®, & y(“))z 0.

B) YpaBHEHUs, HE COJIepKaIlne
HE3aBHCUMOTO MIEPEMEHHOTO:

F(y, y¢§...,y(”))= 0.

JInneiinbie OIHOPO/IHBIC
nuddepeHranbHbIe
ypaBHEHUSA BBICIIICTO
nopsijKa.

JIMHEMHO  3aBUCHMMBIE U
HE3aBUCHUMBbIEC byHKIINN.

Onpenenutens Bponckoro.
dyHIaMEHTalbHasl CUCTEMA
pemennii. O6rmiee permieHue
JIMHEUHOTO OJHOPOJHOTO
mud depeHnraTLHOTo
ypaBHEHHUS.

JIuHelHbIE HEOTHOPOIHBIE
muddepeHnraIbHbIC
YpaBHEHUSI BBICIIETO MOPSIAKA.
CrpykTtypa 00111eT0 pelieHus.
Merton Jlarpanka Bapuanuu
IIPOU3BOJILHOM MMOCTOSTHHOM.

O,]13, V3, K
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JIunelinbie
g depeHunaIbHbIE
YpPaBHEHHMS BTOPOTO
MopsJiKa C
OCTOSIHHBIMU
K03 (HULIMEHTAMHU.

JIuneiinbie OIHOPOJHBIE
muddepeHunanbHbIe
YPaBHEHMSI BTOPOTO MOPSIAKA
C OCTOSIHHBIMU
K03 pULIEeHTaMH.
[Toctpoenue
pelieHus B ciiyvae:
a) pPa3IUYHbBIX
XapaKTePUCTUYECKUX YHCEIT;
0) KpaTHBIX
XapaKTePUCTUYECKUX YHCEIT;
B) B ClIy4ae KOMIUIEKCHO-
COMPSKEHHBIX KOpHEH
XapaKTePUCTUYECKOTO
ypaBHEHHUS.
JInHeHbIE HEOTHOPOIHBIE
nuddepeHuanbHbie
ypaBHEHHS BTOPOTO MOpsJIKa
C TIOCTOSIHHBIMU
K03 puUIMeHTaMH U TIPaBOM
YacCThIO CIELUAIBHOIO BUAA!
a) f(x)=e*.

0) f(x)=e”P,(x).

r)
f (x)= e™ (acospx+ bsinpx).

ITonck yacTHOTO pelieHus

00111ero

METOJIOM HEOTIPE/ICIICHHBIX
KO2(PHUITUEHTOB.

O,/13

JIuneiinbie
nuddepeHnuaIbHbIC
ypaBHEHHs N-TO
HopsiJIKa ¢
MOCTOSIHHBIMU
K03 hUIMEeHTaMH.

JIuneiinbie
nuddepeHnuaIbHbIC
ypaBHEHHS N-TO MOPSIKA C
MOCTOSIHHBIMU

ko3 puUIMeHTaMH.

OCHOBHBIE TIOHATHA.

[TocTpoeHue o0IIETO pereHus

OJIHOPOJHOTO
nudpepeHnanbHOro
ypaBHEHUS.

0,13
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ITonck yacTHOrO pereHus
HEOJAHOPOJHOTO YPABHEHUS M
IIPABOU YaCTBIO CIIELIUATIBHOIO
BU/JIA.

JIuHeliHbIe OMHOPOIHBIE
nuddepeHranbHbIe
ypaBHEHUS N-TO MOPsIKA C
MOCTOSIHHBIMU

K03 pULIeHTaMH.
[TocTpoenue oOiero
pelieHus ypaBHEeHHUS.
JluHelHblE  HEOIHOPOJHBIE
nuddepeHiuanbHbIe
ypaBHEHUSI N-TO TOpsIKA C
MOCTOSTHHBIMU
Kod(puIMeHTaMu U TIpaBOM
YacThIO CHEIHAIBHOTO BU/A.
Mertos HAXOXK/ICHUSI
YaCTHOTO PEIIEHUSI.

.| CucTeMbl TMHEMHBIX
nuddepeHIanTbHbIX
ypaBHECHUH

Cucrembl
nuddepeHIuanTbHbIX
YpaBHEHU, OCHOBHBIE
MOHSATHUA. da3oBoe
npoctpaHcTBo. 3anada Komm
IUIE  HOPMAJIbHOM CHCTEMBI
nuddepeHIuanTbHbIX
YpaBHEHUH. Teopema
CYILIECTBOBAHHUS u
€AUHCTBEHHOCTH  PEIICHUS
3agaun Komm.
Metoxn  MCKIIOYEHUS
HOPMAaJIbHBIX

mud depeHnraTbHBIX
YpaBHEHUU (cBeneHue
CHCTEMBl  ypaBHEHUU K
OJIHOMY YPaBHEHHIO).

Merton Jlarpanxa Bapuanuu
MPOU3BOJIbHBIX MOCTOSHHBIX
IpH  HAXOXKICHUH OOIIETO

TS
CHUCTEM

pemeHust JIMHEUHOMN
HEOTHOPOTHOM CHCTEMBI
YPaBHEHHM.

O, Iz, Kp

da3oBoe
IIPOCTPAHCTBO.
3amaua Ko s
HOPMaJIbHOU
CUCTEMBI
nuddepeHnanTbHbIX
ypaBHEHUH (JTOKJIa)
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JIuneiinas OJHOPOAHAs
cucrema
nuddepeHranbHbIX
YPaBHEHHI € TOCTOSHHBIMU
K03 pULIEeHTaMH.
Haxoxnenue peleHns
CHUCTEMBI IO METOly Diiepa.
JIuHeliHplE  HEOAHOPOIHBIE
CUCTEMBI
nuddepeHuanTbHbIX
YPaBHEHHI € TOCTOSHHBIMU
koddpunuenramu.  Ilouck
YaCTHOI'O PELIEHUsl B CiIyyae
IIPaBbIX yacTeu
CHenuaibHOro BUAA.
DIEeMEHTBI TEOPUHU

YCTOWYHMBOCTH.

7. [Ipumenenue

CTCTICHHBIX PSJIOB K
UHTETPUPOBAHUIO
nuddepeHIuanTbHbIX
YpaBHEHUM.

[Ipumenenue CTEINEHHBIX 3
PAOB K HWHTETPUPOBAHUIO
nuddepeHIuanTbHbIX
YpPaBHEHUH.

2.3.3 JlaGopaTopHbI€e 3aHATHUSA

JlaGopaTopHbI€ 3aHATHS HE TTPETYCMOTPEHBI.

2.3.4 IllpumepHasi TeMaTHKA KYPCOBBIX PadoT (MPOEKTOB)

KypcoBbie paboThl HE IPEAYCMOTPEHBI.

2.4 Ilepeuenn

Y4eOHO-MeTOAU4€eCKOro o0ecreyeHUust

CaMOCTOSITeJIbHOM padoThl 00y4YAIOIUXCA M0 JUCHUIINHE (MOTYJIIO)

AJIA

[lepedyeHpb yaeOHO-METOIMUECKOTO 00CCTICUCHUS

MopsiJIKa

No HaunmenoBanue JVCLUIUIMHBI 110 BBIMIOJIHEHUIO CAMOCTOSITEIBHOU
B paszaena paboThl
1 | YpaBHeHuUs IepBOro Meton napamerpa
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YpPaBHEHHUS [IEPBOIO VYpaBuenus Pukkartu u Kiiepo
2 MopsiJIKa
Teopemsbl Huddepenunanbapie ypaBHEHUS BBICIINX MOPSAKOB
3 | cyllecTBOBaHUS U
€IMHCTBEHHOCTHU
Cucrembl Meron Bapuanuii CBOOOIHBIX MOCTOSTHHBIX
4  |muddepeHunaibHbIX
YpaBHEHUU U

3. O0pa3oBare/ibHbIE TEXHOJIOTHU

AKTHUBHbBIC U UHTEPAKTUBHBIC (POPMBI, JIEKIIMH, TPAKTUYECKUE 3aHATHUS,
KOHTPOJIbHBIE pa0O0ThI, KOJJIOKBUYMBI, 3a4EThI 1 9K3aMEHBI, KOMIIBIOTEPHI. B
TE€YEHUE CEMECTPA CTYJEHTHI PEIIAIOT 3a/1a4M, YKa3aHHbIE [IPENoAaBaTesieM, K
KaXX7IoMy J1a0OpaTopHOMY 3aHATHIO. B ceMecTpe MpoBOASTCS KOHTPOJIbHBIE
paboThl (Ha 1a0OPATOPHBIX 3AHATUAX). 3a4€T BHICTABJISETCS MOCIE PEIICHUS BCEX
3a/1a4 KOHTPOJIBHBIX pa0OT U BBIMIOJIHEHUSI CAMOCTOATENIbHONU paboThl. UTOrOBBINM
KOHTPOJIb OCYIIECTBIIsIETCS B (hOpMe IK3aMEHa.

4. OueHo4yHble CpeacTBa JJsl TEKyLIero KOHTPOJSI yCIeBaeMOCTH M
NPOMEe;KYTOYHOM aTTecTAlUN
4.1 ®oHj OLEHOYHBIX CPECTB IS POBeAeHUs TeKyllelH aTTecTAluu

IIpumepHbie 3a1a4M Il KOHTPOJIBHBIX padoT

KonmponeHas paboma Nel

1.Haiitu o6mee pemenue nudhepeHnaibHOT0 YpaBHEHUS

2. Haiitu pemenne nudepeHnnanbHOr0 ypaBHEHHS
xy' +2y=2x* y(1)=0.

3. Pemuth auddepeHimanbHoe ypaBHEHUE C OJJHOPOIHOM MPaBOW YaCThIO

16



' 2 _y2
Y=y ;
2Xy

4. Pemuth audpepeHimaibHoe ypaBHEHUE
(2ey - x) y'=1 y(0)=0.
5. Pemuts ypaBHeHue bepHyinu

y'+2xy = 2x%y°,

KoumponvHaa paboma No2

1. Haiitu pemienue qudepeHnnanbHoro ypaBHEHHs, YI0BIETBOPSIOIIEE
YKa3aHHBIM YCJIOBHSIM.

y'+8ly=0, y(0)=2,y(0)=4.
2. Haiitu obmiee pemenue nuddepeHnaibHOr0 ypaBHEHUS
y"-8y'+17y =0.
3. Haiitu obmiee permenue nuddepeHnaaibHOro YpaBHEHUS
y'+7y' —8y =10e%".

4. PeminuTh CUCTEMY ypaBHEHUN

(d
d_{(l:yl_yz"'ys
d

d{(z =Y.t Y, Vs
d
%Z_Yf"zys

5. Pemuth cucteMy ypaBHEHUI

17



&:)ﬁ_yz"'x
d
ﬁz)ﬁ"'yz_zx

Bonpocsl k KOLIOKBUYMY

1. ®usnyeckue U reoMETpUIECKUE 3a]a91, IPUBOISIINE K
¢ depeHnraIbHOMY YpaBHEHUIO.

2. Ilonstue oObikHOBeHHOTO nudepeHnnansHoro ypaBHeHus. OOmiee u

JacTHbIC penieHus. [ paduk pemeHus.

Huddepennmanbabie ypaBHEeHUs iepBoro nopsiaka. 3agada Komu.

['eomeTpudeckas nnaTeprpetanus nuddepenimansaoro ypasaenus. [lone

HanpasJIeHU. MeTo N30KJIHH.

5. MuddepeHnnanbaple ypaBHEHUSI TIEPBOTO TMOPSJIKA C Pa3ICIISIOIIAMUCS

epPEeMEHHBIMH.

Onnoponnbie AuddhepeHuanbHbIe YypaBHEHUS.

VYpaBHeHUSs, TPUBOAAIINECS K OJTHOPOIHBIM YPABHEHUSIM.

8. Jluneitnsie nudpepeHnranbabie ypaBHEHU TIEPBOTO MOPsiKa Y paBHEHHUE
bepnymm.

9. Meton bepnymm u Jlarpamka pemeHus TMHEHHOTO qudPepeHITaIbHOTO
YpaBHEHHsI TIEPBOTO MOPSIIKA.

10.YpaBHenue B nonHbIX quddepennnanax. MHTErpupyomui MHOKHUTEb.

11.TToHATHE METPUYECKOTO MPOCTpPaHCTBA. [I[pHHITUIT CXKATHIX OTOOPAKECHHIA.

12.Jloka3aTeiabCTBO TEOPEMbI CYIIECTBOBAHHS M €IUHCTBEHHOCTH PEIICHUS
b depeHnnanTsHOr0 ypaBHEHHS TIEPBOTO MOPSIKA.

13.0cobble  pemenus auddepeHManbHbpIX  ypaBHeHHd. Orulatromas
CEMENCTBAa KPUBBIX.

14. lnddhepentmanbHbie YpaBHEHUS BBICIIUX MOPSIAKOB, OCHOBHBIC TMOHSTHS.
Teopema cyiiecTBOBaHUS M €IUHCTBEHHOCTH

15.luppepeninanbupie  ypaBHEHHUS BBICIIUX MOPSAIKOB, JOIMYCKAIOLINE
HNOHMKEHUS TTOPSJIKA:
a) ypasHenus Buga y® = f (x);

B w

~N o

6) ypasHemums Buma F(x,y©,y?

byHKIMY;
B) ypaBHEHHs BHJA F(y, y¢§...,y(”)): 0, HE COAEp)KAIIME HE3aBUCHMOIO

,...,y(")): 0,He cojepKale HCKOMOM

IIECPEMCHHOTIO.
18



16.JIuneiinble  onHOpoAHBbIE AU (depeHranbHble ypaBHEHUS BBICILETO

nopska. JINHeHO 3aBUCHMMBIE U He3aBUCUMBbIE QyHKUUU. OnpeaenuTesnb
Bponckoro. ®dyHnameHTanbHas cuctema pemeHuid. OOlee pelieHue
JUHEHHOT0 OJHOPOIHOTO MU PepeHIInaTbHOTO YPaBHEHUSI.

17.Jluneiinble HEOAHOPOJHBbIE UDPEepeHIaNbHbIe YPAaBHEHHS BBICILETO

nopsiaka. CTtpykrypa obmiero pemieHus. Meton Jlarpamwka Bapuanuu
IIPOU3BOJIbHOM IIOCTOSIHHOM.

18.JIuneiinble  onHOpOAHBIE U depeHlnanbHble YpaBHEHUS BTOPOIO

HnopsiiIka C TMOCTOSHHbIMH Kod(puuuentamu. Iloctpoenue oOuiero
pELLEHNUs B CIIydae:

a) pa3IMYHBIX XapaAKTEPUCTUUYECKUX YHUCEIT;
0) KpaTHBIX XapaKTEPUCTUUECKUX YUCET,
B) KOMIUIEKCHO-COMPSIKEHHBIX XapaKTEePUCTUUECKUX YHCEIL.
19.JIuneiinble HEOAHOPOIHBIE U depeHIIUaNTbHbIE YPABHEHHS BTOPOTO

HOpsAJIKA C MMOCTOSIHHBIMU KO3 PHUITMEHTaMU U MPAaBON YacThIO
CIEUATBHOrO BUA (MMOMCK YACTHOTO PEIICHUS METOI0M
HEONPEeICICHHBIX KOA(DPUIIUSHTOB):

a) f(x)=e*.

6) ()= &R, (x).

B) f(x)= e™ (acospx+ bsinpx).

4.2 M@oHI OUEHOYHBIX CPeICTB /ISl TPOBEJECHHUS IPOMEKYTOUHOI

aTTreCTalluu

w

~

Bonpocsl

K 3K3aMeHny no aucuuivinie «/Auddepenunaibabie ypaBHEeHU D)

duznyeckrue ¥ TeOMETPUIECKUE 3a/1a4u, IPUBOIAIIUE K
muddepeHnnaIbHOMY YpaBHEHHIO.

[Tonsitue obOwikHOBeHHOTO mubdepeHnnanpHoro ypaBHeHus. OOmiee u
gacTHbIE pemienus. [ paguk pemieHus.

Huddepennmanbabie ypaBHEHUS MEPBOro mopsaka.3anavya Kommn.
['eomerpuueckas uaTeprperanus nuddepeHnuanbaoro ypapuenus.. [lome
HaIpaBJIeHU. MeTo N30KIuH.

Huddepennmanbabie YpaBHEHHUS MEPBOTO MOPSAKA C Pa3aeisSIONUMUCS
IEPEMEHHBIMH.

Onnoponnbie auddhepeHInanbHbIe YpaBHEHUS.

VYpaBHEeHUS, TPUBOAAIINECS K OJTHOPOIHBIM YPABHEHUSIM.

Jluneitasie qud pepeHnranpHbie ypaBHEHUS IEPBOTO MOPsAIKa Y paBHEHHE
bepnymnu.
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9. Meroa bepnymnnu u Jlarpanka penieHus JMHEHHOro 1u(pepeHIInaIbHOro
ypaBHEHHMsI IEPBOTO MOPSIAKA.

10.YpaBHenue B nonHbix quddepennnanax. MHTerpupyomumii MHOKHUTEb.

11.TeopeMa cymiecTBOBaHUS U €AMHCTBEHHOCTH pelieHus 3anaun Komm nis
i depeHurnanbHOr0  ypaBHEHUSI IEPBOrO  MOPAJIKA, Pa3pelIeHHOro
OTHOCUTEJIBHO IIPOU3BOJIHOM.

12.TlonsiTne MeTpuyecKoro npocrpancTaa. [IpuHIUI CKATHIX OTOOpaKEHUH.

13.loka3aTeabCTBO TEOPEMBI CYIIECTBOBAHUS U €IUHCTBEHHOCTH PEIICHUS
g depeHnnanbHOr0 ypaBHEHHsI IEPBOTO MOPSIAKA.

14.Metonpl mpuOIMAKEHHOTO peleHus Iu@depeHIMalIbHOIO YpaBHEHUS
HEPBOTO MOPSAKA.

15.YpaBHeHus1, HE pa3pellleHHbIE OTHOCUTEIBHO MTPOU3BOIHOM.

16.0cobble  pemenuss auddepeHIUanbHbIX — ypaBHeHHd.  Orubaroinas
CEMENCTBAa KPUBBIX.

17. Inddepenumanbabie ypaBHEHUS BBICHIMX MOPSIKOB, OCHOBHBIE TTOHSITHS.
Teopema cyiecTBOBaHMS M €IMHCTBEHHOCTH

18. lnddepenumanbible ypaBHEHHsI BBICHIMX TMOPSJIKOB, JOIMYCKAOIINE
MOHIKEHHUS MOPSIIKA:

a) ypasuenus Buga y» = f (x);

0) ypaBHeHHMs BHUJA F(x, y("),y(k”),...,y(”)): 0,He cojepKalhe HCKOMOM

byHKIMY;
B) YypaBHEHHUS BHUJIA F(y, y¢...,y(”)): 0, He colep)Kallue HEe3aBUCHUMOTO

EPEMEHHOTO.
19.JIuneitable  onHOpoaHbIe AubdepeHInaIbHble  ypaBHEHHUS BBICIIETO
nopsiaka. JInHelHO 3aBUCUMBIE U He3aBUCUMBIE QyHKIUU. ONpeaenurensb
Bponckoro. ®dyHnameHTanbHasi cuctema pemeHuid. OOmiee perieHue
JUHEHHOTO OHOPOIHOTO quddepeHITnaTbHOTO YPaBHEHUS.
20.JIuneitaple  HeoMHOpONHBIE nUdQEepeHIIaNbHbIe YPaBHEHHS BBICIIETO
nopsiaka. Ctpykrypa obmero pemenus. Meron Jlarpanxka Bapuainuu
IIPOU3BOJIHOM IMOCTOSIHHOM.

21.JIuneitnpie  omHOpONHBIE U EpeHIaNIbHbIE YpPaBHEHUS BTOPOTO
nopsiiIka ¢ TMOCTOSHHbIMH Kod(durmentamu. I[loctpoenue oOmiero
pElIeHHs B CiIyJae:

a) pa3IMYHBIX XapaKTEPUCTUUECKUX YHUCETT;

0) KpaTHBIX XapaKTEPUCTHUCCKUX YUCET,

B) B CJIy4ae KOMIUIEKCHO-COMPSKEHHBIX KOPHEH XapaKTepUCTUIECKOTO
ypaBHEHUSI.

22 .Jluneitnpie HeoAHOPOAHBIE AN depeHITnaIbHbIe YPaBHEHUS BTOPOTO
TIOPSAZIKA C TIOCTOSTHHBIMU K02 PHUITMEHTaMU ¥ TIPABON YaCThIO
CIEIUATBHOTO BUIA:

a) f(x)=e*.
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0) f(x)=e”P,(x).
B) f(x)= e” (acospx+ bsinpx).
[Torck yacTHOrO penIeHus: METOJI0M HEONPEAEIEHHbBIX KO3 (PUIIMEHTOB.

23.Jluneitnpie ogHOpoAHbIE AU hepeHnaIbHble YpaBHEHUS N-TO TOpsAIKA C
NOCTOSIHHBIMU Kodd dunrentamu. [loctpoeHue oo1iero peneHus
YpaBHEHHS.

24.JIuneitHble HeoAHOPOAHBIE AU( DepeHInanbHbIe YpaBHEHUS N-T0 TOPSAIKA
C IOCTOSIHHBIMU KO3((ULIMEHTaMH U MPAaBOM YacThIO CHIEUATBHOTO
BUJa. MeTO bl HAXOKIEHUSI YACTHOT'O PEIIEHUSI.

25.Cuctembl nuddepeHIalbHbIX YpaBHEHHUM, OCHOBHbIE MOHATUA. Da3oBoe
IPOCTPAHCTBO.

26. 3amaua Komm 18  HOpManbHOM  cucTeMbl  aU(EepeHIInaTbHBIX
ypaBHeHuil. Teopema cyiiecTBOBaHUS U €IMHCTBEHHOCTHU pELICHUS 3a4a4u
Komm.

27.Meron Jlarpamka BapualMd NPOU3BOJIBHBIX  TMOCTOSHHBIX  TIPH
HaXO0XJACHUH OOIIEro pElIeHHs] JIMHEWHONW HEOJHOPOJHON CHUCTEMbI
YpaBHEHUM.

28.Jluneitnas omHopoaHass cuctema gud@epeHIuaIbHbIX YpPaBHCHUN C
NOCTOSIHHBIMU KO3 dunnentamu. HaxokeHue pelieHus CHCTEMbl
METOJIOM HCKJIIOYEHHUsl (CBEIEHUE CHUCTEMBbl YpPaBHEHMM K OJHOMY
YPaBHEHUIO).

29.JIuHeliHple HEOAHOPOJHBIE CHUCTEMBI TU((epeHINaTbHBIX YpPaBHEHUN €
HOCTOSIHHBIMU Kod(uunentamu. [loMck yacTHOro pemieHust B ciydae
IpaBbIX YacTel CHEIMAIbHOTO BU/A.

30.UnterpupoBanne  auddepeHImaibHbIX  YpaBHCHUH TIPU  TTOMOIIH
CTEIIEHHBIX PSII0B

IIpumepHbIe OMJIETHI K 3K3aMeHY 0 JUCHUIIMHE «
JAuddepenunanbubie ypaBHEeHUD)
buierNel

1. ®usnueckue u Tr€OMETPUIECCKUE 3a/1auu, TIPUBO/ISIINE K
muddepeHnraTbHOMY YpaBHEHHUIO.

2. JluneitHple HeEoMHOpPOAHBIC aH(dEpeHINATbHBIC YPaBHEHUS BBICIICTO
nopsigka. CTpykTypa oOmiero pemieHus. Meton Jlarpanka Bapuaiuu

IIPOU3BOJILHOM MMOCTOSTHHOM.

3. Bagaua. Pemuth ypaBHeHHE Y'—Y =€*sinX.
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BbuniaerNe2

1. Tlonsatue oObIKHOBeHHOTO nupdepeHnnanibHOro ypaBHenus. OOiiee u
yacTHbIe pemieHus. ['paduk pemieHus.

2. Jluneitnbie ogHOpoAHbIE AU (pepeHInaIbHble YpaBHEHUSI BTOPOrO MOPSAKA C
NOCTOSIHHBIMU K03 dunnentamu. [locTpoeHne o01Iero pemeHus B ciydae

Pa3IMYHBIX XapaKTEPUCTUICCKUX THCEII.
X' =2x—4y+4e™,

3. 3agava. PemuTh cucteMy ypaBHEHUM
y' =2x-2y.

4. TlepeyeHb OCHOBHOM M IOTOJHUTEJbHOI Y4eOHON JIUTEPATYPHI,
HEe00X0AUMOi1 1151 OCBOEHU S TUCIUILIMHBI (MOIYJIs1)

5.1 OcHoBHas uTepaTypa:

1. TlerpoBckuii N.T". Jlekuuu mo Teopuu 0OBIKHOBEHHBIX T ((DEepEeHIINATBHBIX
ypaBHeHu# [yueoHuk] — M.: ®uzmariut, 2009. — 207 c.

2. llemunosuu B.I1., KynpsiBuieB B.A. KpaTkuii kypc Bbiciieii MaTeMaTUKu. — M.:
Actpensb, 2007. — 655 c.

5.2 JlonosnHUTEBHAS IATEpATYpa:

3. CrenanoB B.B. Kypc nuddepennmansunix ypaBuenuit. — M.:KomKnura,
2006. — 472 c.

4. ITucemenckwii JI. T.KOHCIEKT JIEKIMii 110 BBICIICH MaTeMaTHKE. 2 9acTh. — 2-
€ u3l., uctp., — M.: Aiipuc-nipecc, 2003. — 256 c.: un.

5. Byrpos A1.C., Hukonbckuit C.M. Iuddepennmanpabie ypaBHeHHUS U aAp. — M.:
Hayxka, 1985.

6. ®unmnnmoB A.D. COopHuK 33124 1o quddepeHnmaibHbIM ypaBHEHUAM. — M.
Hayxka, 1985. — 128 c.
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7. Hanko ILE., ITonoB A.I'., KoxxeBuukoB T.5. Beicias MmaTemaTuka B
yOpaxkHeHusax u 3agadyax. 4.2 Yue6. [locobue ans Bry30B8. — M.: Beicul. mik.,
2005. — 304 c.

5.3. llepuoanyueckue n3naHus:

6. Ilepeuenn pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHHMKAIMOHHOM CEeTH
«HTEepHET», HEOOXOAUMBIX IJIsl OCBOCHUS JUCHUILJINHBI (MOTYJIs)

1. http://www.alleng.ru/edu/math9.htm
2. http://www.matburo.ru/st subject.php?p=ma
3. http://pdf-ka.ru/tags/matematicheskiy-analiz

7. Meroanueckue YKa3aHUsl NI O0y4YaWIIMXCH IO OCBOCHHMIO
AUCUMILUIAHBI (MOIYJIs1)

Texyuuii KOHTPOJIb OCYIIECTBIISIETCS IPENOJABATENIEM, BEAYILIUM
NPaKTUYECKUE 3aHATUS HA OCHOBE BBINIOJIHEHUS CTYICHTAMU JTOMAIIHUX 3aJIaHUi U
71a60paTOPHOTO MPaKTUKyMa. B TeueHne KaxkJjoro ceMecTpa MpoBOISTCA
KOHTPOJIbHBIE pa0OTHI M TEOPETHUECKUIN KOJTOKBUYM. ITOTOBBIIT KOHTPOJIh
ocyuiecTBisieTcs: B hopMe 3K3aMeHa.

KoHTpomnbHbIe, KOIIIOKBUYMBI OIIEHUBAIOTCS IO MSTHOAIILHOM CUCTEME.
DK3aMEeHbI OLIEHUBAIOTCS 110 CUCTEME: HEYIOBIETBOPUTEIBHO,
yIIOBJIETBOPUTENHHO, XOPOIIIO, OTINYHO. Ha mabopaTopHbIX 3aHATUSX KOHTPOJIb
OCYLIECTBIISIETCS ITPU OTBETE Y JJOCKU U MIPU IPOBEPKE JOMAITHUX 3aJaHUM.

IlepeyeHb BONPOCOB AJIs1 CAMOCTOSITEJIbHON Pa00OThHI CTYACHTOB

Pexomennyema
HauMmeHOBaHUe pasesios, | 116PEUCHb TCOPETHYECKUX A JITCpaTypa
TeM BOIIPOCOB U UHBIX 3aJaHUM I10 AL
CaMOCTOATENLHOM paboTe CaMOCTOATC/IbH
CTYJIEHTOB oro
BBITTOJTHEHUS
3aJaHul
OCHOBHEBIE TTOHSTHS. CocraBnenne
3anaua Kommu nudepeHInanbHBIX YPaBHCHUH. [1], [4], [6]
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MOPSIIKOB C TTIOCTOSTHHBIMU
Kod(puImeHTamu.

K03 pUIMeHTaMH U TIPaBOM
YaCThIO CICIUATBLHOTO BHUJIA

f ()= e (R, (x)cosBx+ Q, (x)sin px)
Metoabl HaX0XKIACHUS

YACTHOTO PEIICHHUS).

Huddepenunanbabie Meronsl MPUOJINKEHHOTO
YPaBHEHHUSI IEPBOTO permcHusA
nopsIKa. nuddepeHnanbHOro
YPaBHEHHUs MIEPBOTO MOPSAKA.
YpaBHEHUs, HE pa3peIICHHbIC [1], [5], [6]
OTHOCUTEJIBHO IIPOU3BOIHOM.
VYpaBnuenus Jlexanapa u
Knepo.
Huddepenunanbabie [Ipumenenus IpPUHIHUIIA
YPpaBHEHUSI BBICIIINX CXKAaThbIX 0TO6p3)K€HPIﬁ.
MOPSI/IKOB. TeopemMa cymecTBoBaHUs U [1], [4], [5]
€AMHCTBEHHOCTH peuieHus
3agaun Komm.
JInneiinbie JIuHeliHbIe HEOQHOPOAHBIE
nuddepeHianbHbIe nudpepeHnrabHbIE
ypABHEHHUS BBICIINX ypaBHEHHUs N-TO MOPSAIKA C
NOCTOSIHHBIMHU

[1]. [3], [4] [3],
[6], [7]

CucreMbl TMHEHHBIX
muddepeHIanTbHbIX
ypaBHEHUH.

dazoBoe IPOCTPAHCTBO.
3amaua Komm TS
HOPMAJIBHOU CHUCTEMBI
nuddepeHIranTbHbIX
YpaBHECHUM.

[5], [6]

8. Ilepeuenr uHGPOPMALNMOHHBIX TEXHOJOIMH, HCIOJb3yeMbIX IPH
OCYyILIIeCTBJIEHHMH 00Pa30BaTeJIbHOI0 Mpouecca mo JUCUUIINHe (MOAYJI10) (MpH

HE00XO0IUMOCTH)

8.1 IlepeyeHb HEOOXOAUMOTr0 MPOTPAMMHOI0 00eceYeHust

8.2 [lepevyenb He0OXO0AUMBIX HHPOPMALNMOHHBIX CIPABOYHBIX CHCTEM

9. MarepuajnbHoO-TeXHU4YecKasi 0a3a, HeoOXoAMMast AJIsl OCYIIeCTBJICHUS

00pa3oBaTeJILHOIO MpoIlecca Mo JUCHUIJINHE (MOIYJII0)
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VYueOHbIe ayAUTOPUU AJI IPOBEACHUS JICKIIMOHHBIX U CEMUHAPCKUX 3aHATUM,
WHTEpaKTUBHAS 10CKA, TOCTYII CTYICHTOB K 3JIEKTPOHHOM OMOIMOTEKE U CeTH
HNutepHer.
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