MUHUCTEPCTBO HA VKM U BBICILIET'O OBPA30OBAHISI POCCUMCKOM
OEJIEPALIMU
®DenepanbHOE roCyapcTBEHHOe OI0DKeTHOE 00pa30oBaTEeNIEHOE YUPEXKICHHE
BBICIIET0 00pa3oBaHMs

«KYBAHCKHM I'OCY IAPCTBEHHBIN YHUBEPCUTET»
DaKynbTeT MaTEMAaTUKH H KOMIIBIOTEPHBIX HAYK ==

VTBEPACTA
[IpopexTo
Ka4ecTRy:00paso
IPOPEKOP > 2/

PABOYAS TIPOI'PAMMA JNCIIUILJINHDBI

b1.0.12.03 TuddepennnanbHbie ypaBHEeHHA

Hampasnenne noaroroku: 11.03.01 PagnorexHnka

Hampasiaennocts (mpodis): PagnorexHnueckne cpeicTBa Mepe/iadil, mpueMa u
00pPabOTKI CUTHAIOB

dopma oOyueHNA: OUHasA

Keamudukarmmsa: 6akazaBp

Kpacnomap 2023



Pabouass mporpamma mucnummmuasl b51.0.12.03 Jluddepennmanbusle ypaBHEHIS
COCTAaBIIEHA B COOTBETCTBHUU C (peJepaabHEIM I'OCyJapCTRBEHHEIM 00pa3z0BaTeILHEIM
cragaptoMm Beiciiero ooOpazopanusi (OI'OC BO) mo HampaBIeHHIO MOATOTOBKN
11.03.01 Pagnorexumnka

['aBpmmrok M.H., noment, k. ¢.-M. H., JOIIEHT

IIporpammy cocrasmm(m): ,
/L
&)

Pabouas nporpamma qucrmmmael 51.0.12.03 JInddepenrmansable ypaBHEeHI
yTBeprKJIeHa Ha 3aceqaHun Kadeapsl Teopun QyHKITHI

rpotokon Ne 10 ot «18» ampens 2023 1. R
3aBenyromuii kadenpoii (pazpadorunka) [onyo M. B. e

VYTBep:kIcHA Ha 3aceJaHNN YIeOHO-METOAMIECKOM KOMIICCHH (haKyIbTCTa
MAaTE€MaTHUKHI 1 KOMIBIOTEPHBIX HAyK

rpotokon Ne 8 «27» mas 2023 1. ) }/,
IIpencenarems YMK ¢axynsrera/macturyta [lImamsko C. I1. /*(t

PerienszeHdTsI:

3acsaako Omera BmagumipoBHa, KaHa. ¢u3. - MaT. HayK, JIOIEHT
Jo1eHT Kaderpsl NHQOPMAITMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOT U

AHonko Muxamin BukropoBud,
re”HepanbHblil qupekrop OO0 « YK AUCTPUM»


Ilya
Размещенное изображение

Ilya
Размещенное изображение

Ilya
Размещенное изображение
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1. Hean u 32024 U3yYeHUS TUCIUIIMHBI

1.1 Meap  AUCUMINIMHBI -  OCBOEHHME  METONOB  PEUICHUSA
g depeHnnanbHbIX YPAaBHEHUN U TIPUIIOKEHUH 3TUX METOJOB K PELIECHUIO
3a1a4 U3 Kypca (PU3MKH, a TaKXKe 3a1ad KOMIUIEKCHOIO M BEIECTBEHHOTO
aHanu3a.

1.2 3agaun qUCHUILIAHBI

dopMHUpPOBaHUE  OCHOBHBIX  TMOHSATUH  TEOPUU  OOBIKHOBEHHBIX
nuddepeHnranbHbIX YpaBHEHUH.

dopMupoBaHUE 3HAHUN O CBOMCTBAaX pelieHui nuddepeHuanbHbIX
YPaBHEHHUI IIEPBOro NMOPSIKA: C pa3AeISIIOIIMMHUC IEPEMEHHBIMH,
OJTHOPOJIHBIX Y MPUBOASIIMXCA K HUM, YPABHEHUM B MOJIHBIX
muddepennnanax; opaageHue TOYHBIMU METOJAMU UHTETPUPOBAHUS.
dopmupoBaHue 3HaHUI O JUHEHHOM AuddepeHInaIbHOM ypaBHEHUH
nepBoro mnopsaka. OBnageHue MeTtogaMu pemeHus Jlarpanxa u
bepnymnn.

@opMHUPOBAHUE 3HAHHUI B BOIIPOCAX CYLIECTBOBAHUS U €IMHCTBEHHOCTHU
pemenus 3agaun Komm mist auddepeHuanbHbIX YpaBHEHUN U CUCTEM.
Osnanenue npUOTUKEHHBIMU 51 YUCJICHHBIMU METOIaMH
UHTETpUpOoBaHus AU(hepeHIIUaNIbHBIX YPABHEHHI.

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

dopMupoBaHHNE YMEHMM M HaBBIKOB pelieHus auddepeHInaibHbIX
YPAaBHEHUH BBICIIMX NOPSAKOB ITyTEM MOHUKEHHUS MTOPSAJKA YPABHECHUS.
dopMupoBaHUE  3HAHUW O  CTPYKType  OOIIEro  pemIeHHs
muddepeHnnanbHbIX  YPAaBHEHHMM BBICIIMX MOpSAKOB. OBnaaeHue
MeToaoM Jlarpanxa.

dopMupoBaHNE YMEHUN M HABBIKOB TIOCTPOCHHSI OOIIETO pPEIICHHUS
JUHEWHOTO  OAHOPOAHOro AU(PEPEeHUUATbHOIO YpaBHEHHs N-TO
NopsiIka C TOCTOSTHHBIMH ~KOd((QUIIMEHTAaMU B 3aBUCUMOCTH OT
3HAYEHUU XapAKTEPUCTUUECKUX YUCEIL.

®opMUpOBAHNME YMEHUNW W HABBIKOB B IMOUCKE YAaCTHOI'O pELICHUS
JUHEWHBIX HEOAHOPOAHBIX AH((dEepeHIINaTbHbIX YPAaBHEHUN BBICIIHUX
HOPSIAKOB MO MPaBOM YacTHU clielHalbHOrO Buaa. OBlajeHUE METOIOM
HEONpPeAeICHHBIX KOA(DPUIIUEHTOB

®opmMUpOBaHUE 3HAHMN O CBOMCTBAX PEUICHUN OJHOPOIAHOM JIMHEHHOU
cucteMbl  gud@epeHUIranbHbIX ~ YpaBHEHUHW € MOCTOSIHHBIMU
ko3¢ durnentamu. OBIageHUE METOIOM DHJiepa.

@opMUpPOBAHUE 3HAHUW O CTPYKTYpE pEUICHUA HEOJTHOPOJHOMU
JUHENHOM cucteMbl auddepeHuaIbHbIX YPaBHEHUI C MOCTOSSHHBIMU
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koapurrentamu. OBiajgeHUe METOJaMU HaXOXKJIECHHUS YacTHOIO
peleHus.

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

Huciumnna  «Auddepenunanbuble  ypaBHEHUS» OTHOCUTCS K 0a30BOM
yactu broka 1 "lucuumnuuel (Moaynn)" yd4eOHOro miiaHa.
3HaHMsl, MOJTYYEHHBIE B 3TOM KypCE, UCIOIB3YIOTCS B (PYHKIIMOHAIBHOM

AHAJIN3C, YPABHCHUAX MaTeMaTU4YeCKOM (I)I/ISI/IKI/I, TCOPHUHN YUCLCII, MCTOOAaX
OIITUMM3allUH, TeopeTI/I‘I€CKOﬁ MCXaHHKH.

OT u3y4arolero HaCTOAIMN Kypc TpeOyeTcsl 3HaHHe YHUBEPCUTETCKOTO
Kypca aHajin3a B IOCTATOYHO CTPOTOM U YriyOJIeHHOM M3JI0KEHUHU, OCHOBHbIE
CBEJICHUS U3 TEOPUH OIpeNeNuTeNeH, BoIcel anreOpsl u AuddepeHuanbHON
TEOMETPUH.

1.4 IlepeyeHb NMIAHUPYEMbIX Pe3yJbTATOB O0y4YeHHMS] MO AUCUMILIHHE
(MOay/110), COOTHECEHHBIX ¢ IUIAHUPYEMBIMHM Pe3yJbTATAMH OCBOCHHS
o0pa3oBaTeJIbHOI MPOrPaMMBbI

Nupex B pesynbrare uzyuenus yaeOHOM
Ne C Conepxae JUCIUTUTMHBI 00YJaIoUTUuecs JOJKHBI
LI | Komite | KON CTEHIUH (o
€€ 4acTn)
TEHIU 3HATh yMeTh BJa/IeTh
U
1. OIIK- | CriocobHOCTE OCHOBHBIE Pemates 3amaum | HaBeikamu
11 MIPEJCTABIATh MOHATUS W | 11O MPaKTUYECK
aJIeKBaTHYIO TEOPEMBI nuddepennpan | oro
COBPEMEHHOMY Kypca bHBIM HCIIOJIb30Ba
YPOBHIO 3HaHUU muddepeHnn | ypaBHEHUSIM, a | HUA
HAYYHYIO KAPTUHY | allbHBIX TaKKe METO0B
MHUpa Ha OCHOBE YpaBHEHHUI U | IPUMEHSTH pelIeHUs
3HaHUS OCHOBHBIX | CIIOCOOBI WX | IIOJyYCHHBIC nuddepeni
MOJIOKEHUH, NPUMEHEHUS | 3HAHUS IIPH | HATTBHBIX
3aKOHOB U B JIPYTUX | pEIICHUH 3a7a4 | ypaBHEHUIN
METOJIOB obJacTtax JIPYTUX npu
€CTEeCTBEHHBIX 3HAHUM JUCITUTUTAH peIICHUH
HayK U Pa3ITUIHBIX
MaTEeMaTHKU 3aaq




2. CTpyKTYypa M coaepKaHue JUCHMIIUHbI

2.1 Pacnpesesienue Tpy10éMKOCTH TMCIUILIMHBI 10 BUAaM padoT

O6mas Tpyao€MKOCTh AUCHUILIMHBI cocTaBiseT 3 3ad.en. (108 wacos), ux
pacripefielieHue Mo BujaM paboT NpeACTaBICHO B TaOmHIEe (0 cmyOeHmos
0DO0).

Bun yueGHOi paboThl Bcero CemecTpsl
4acoB
3
AyIuTOpHbBIE 3aHATHSA (BCEro) 54 54

B Tom uuce:

3aHATHS JIEKITMOHHOTO TUIIA 36 36
3aHATHS CEMUHAPCKOro THMa (MPaKTUYECKHUe 18 18
3aHSITHSI)

CamocTosiTeqibHasi padora (Bcero)

CamocrositenbHas paboTa 45 45
KCP 117 117
Bua npomexxyTouHO# arTecTanuu (3K3aMeH) K3
ame
H
OO6mas Tpy10€eMKOCTh 216 216
qac
6 6
3a4. efl.

2.2 CTpyKTypa TUCHMILIUHBI:

Pacnpenenenue BuioB yueOHOW pabOThl U UX TPYAOEMKOCTH MO pazaeiaam
JVCLUIUINHBI.
Paznenbl nucMIinHbl, n3ydaeMble B 3 CEMeCTpe

No KonunuectBo yacoB
Pa3 | o MeHOBAHME pasIeloB AynutopHas CamocTosiTeNIbH
nen Bcero paboTta as pabota

a JI I13 JIP

1 2 3 4 5 6 7
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Kormu.

OCHOBHBIE IOHATHA. 3aa4da

Huddepenunanbabie
YpaBHEHHMsI IEPBOTO MOPSIIKA.

18 10 4

HOPSIJIKOB.

HNuddepennmanbHbie
3. |ypaBHEHHS BBICHIUX

12 4 2

JInnennrie

C TIOCTOSIHHBIMH
ko3 puLeHTaMu

g depeHunaIbHbIE
4. |ypaBHEHUS BbICIIMX NOpsiaAKkoB| 16 10 6

YpaBHEHUM.

CucTembl JIMHEIHBIX
5. |muddepeHnraIbHBIX

14 8 4

YpaBHECHUU

[IpuMeHeHre CTeTIeHHBIX
PSI0B K HHTETPUPOBAHUIO
g depeHnnaIbHbIX

IloaroroBka K 3K3aMeHy 36

HToro mo nucuuminge 108 36 18

18

2.3 Conepsxkanue pa3iesioB TUCUMILUIUHBI:

B nmamnom pasnene

(Tabnuira

1) mnpuBOAMTCS ONHUCAHHE COJEPIKAHUS

JTUCIUIUIMHBI, CTPYKTYPUPOBAHHOE TIO pa3ziefiaM, ¢ yKa3aHUEeM MO KaKIOMY pa3feiy
(OpMBI TEKYIIETO KOHTPOJIA: HATMCAHUE U BBICTYIUICHUE C IOKIAA0M (COOOIIEHnEM)
(1), xomnoksuym (K), arrectanus mo uroram INepBOW MOJIOBHHBI ceMmecTpa (AT),
ONpOC O OCHOBHBIM TEOPETHYECKHM moJiokeHussM (O), mpoBepka JOMAIIHETrO
3aganus (/13), koaTpoabHas padora (Kp), BeIMOJHEHHE TUIIOBOTO WHIWBHUIYaJIbHOTO

3aganus (13) u 1.1.

2.3.1 3aHgaTHA JEKIIUOHHOI0 THIIA

3amaua Ko

mudpepeHnanTsHOTO YPAaBHEHHS.

OO6miee 1 yaCTHBIEC PEIICHUS.
['paduk pemenns. 3agaymu,
TIPUBOJISIINC K

nudpepeHnanbHbIM YpaBHEHUSIM.

HaunmenoBanue dopMa TEKyIIEro
No Conepxanue pasuena
pazzena KOHTPOJIS
1 2 3 4
1. |OcHOBHBIE TTOHATHS. [TousiTe OOBIKHOBEHHOTO AT
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Huddepenunanbabie
YpaBHEHUSI IEPBOTO
nopsika

Huddepenunanbuble ypaBHEHHS
nepBoro nopsaka. 3agada Komm.
I'eomeTrpuueckas
WUHTEpIpETALNS
muddepeHunasTbHOro
ypaBHeHus. llone HarpaBieHUN.
MeTtona U30KJIMH.

YpaBHEHHUs IIEPBOTO MOPsIKA C

pa3zeNsOIUMUCS IEPEMEHHBIMU.
Onnoponnbie AuddepeHunaibHbie
YpaBHEHUS ¥ PUBOALIUMUCS K
HUM.

Jluneitnsie qud pepeHnranbHble
YpaBHEHUS MIEPBOTO MOPSAKA.
Meton beprymnu u Jlarpanxa.
VYpaBnenue bepnyinu. YpaBHeHue
B MOJIHBIX U PepeHimnanax.
HNaTerpupyromuii MHOXKHUTEIb.

[lonsitue METPHUYECKOTO
IPOCTPAHCTBA. [TpunaIIMI
CKaTbIX OTOOpaKEHUH.
Teopema  cymiecTBoBaHUSI U
€IMHCTBEHHOCTHU pEIICHHUS
3aJ1a49n Komn TS
nuddepeHIanTbHOr0 YpaBHCHUS
MIEPBOTO nopsJika,
pa3penieHHoro  OTHOCUTEIBHO
IIPOU3BOJAHOM.
Oco0ble pernieHus
nuddepeHnnanbHbIX ypaBHEHHH.
Orwubaroniasi ceMeiCcTBa KPUBBIX.

AT

Huddepennmanbabie
YPaBHEHHSI BBICIITUX
TIOPSITKOB

Huddepennnansubie ypaBHEHUS
BBICIIIMX TTOPSIKOB, JTIOMYCKAIOIIHE
MOHIDKECHUS TIOPSIKA.

a) Vpasuenus puna y® = f (x).

0) YpaBHeHUs BUAA
F(x y® yEd y(”))z 0.




B) YpaBHEHUS, HE COJACPIKAIIINE
HE3aBUCUMOT0 MEPEMEHHOIO:

F(y, y¢2...,y(”)): 0.

JIuneiinbie OJHOPOJHBIE
nuddepeHuanbable  ypaBHEHUS
BBICILIETO MOPSIKA.

JInHEeMHO 3aBHUCHUMbIC u
HE3aBUCHUMBIC byHKIIMH.
Onpenenutens Bponckoro.
dyHaaMeHTaIbHas cHCTEMa
pemenuii.  OOmiee  perieHue
JIMHENHOT'O OZHOPOJHOI'O
nuddepeHunasTbHOro
YpaBHEHHUSA.

JInHEeHbIE HEOTHOPOIHBIE
muddepeHnnanbubie ypaBHEHUS
BbICIIIETO TIopsifika. CTpyKTypa
obmero pemeHus. Meron
Jlarpanxa Bapuanuu
MIPOM3BOJIbHOM MOCTOSIHHOM.

JIuneiinbie
nuddepeHimanbHbIe
ypaBHEHHs BTOPOTO
HopsiJIKa C
MOCTOSIHHBIMU
Kod(puImeHTaMH.

JInneiinbie OIHOPOJHBIC
nuddepeHuanbable  ypaBHCHUS
BTOPOTO nopsjika C
MOCTOSIHHBIMU
Kod(puIMeHTaMHu.

[TocTpoenue ob1Iero perieHus B
ciyJae:

a) Pa3IUYHBIX
XapaKTePUCTUYECKUX YHCEIT;
0) KpPaTHBIX

XapaKTEPUCTUUECKUX YHCET,;

B) B Clly4ae KOMILJIEKCHO-
COIIPSKEHHBIX KOPHEU
XapaKTEPUCTUUECKOTO
ypaBHEHHUS.

JInHelHbIE HEOTHOPOIHBIE
muddepeHnransHbie ypaBHEHUS
BTOPOTO MOPSJIKA C
MOCTOSIHHBIMU KO3 pHUIeHTaMu
Y [IPABOM YACTHIO CIIELIUATBHOTO
BUJIA:

AT

[Tpumepsl
Pa3IMYHBIX
MOAXOA0B K

MHTETrPUPOBAHUIO
nuddepeHnanTbHbIX
YpaBHECHUU
(muckyccus).




a) f(x)=e*.
0) f(x)=e”P,(x).
r)

f (x)= e (acospx+ bsinpx).
ITonck yacTHOrO pereHus
METOJO0M HEONPEIEIICHHBIX
K03 (HULIMEHTOB.

JIuneiinbie
muddepeHunaIbHbIe
ypaBHEHHs N-TO
nopsiJIKa ¢
OCTOSIHHBIMU
K03 hUIIMEHTaMHU.

Jluneitnsie qud pepeHnranbHble
ypaBHEHHsI N-TO MOpsIJIKa C
MOCTOSIHHBIMU KO3 pUIIIEeHTaMHU.

OCHOBHBIC TIOHSATHS.

[TocTpoeHue o01ero peneHus
oJIHOpOAHOTO AU PepeHITnaTBLHOTO
ypaBHCHHUS.

[Touck yacTHOTO pemIeHUs
HEOJHOPOIHOTO YPaBHEHUS U
IPaBO# YaCThIO CTIEIIUATIBLHOTO
BHUA.

JIuHelHbIE OMHOPOIHBIC
nuddepeHIranbHble ypaBHEHUS
N-TO OpAZIKA C TIOCTOSTHHBIMU
Kod(puUIMeHTaMHU.

[TocTpoenue obiiero pemeHus
ypaBHEHHUSI.

JIuneliHbie HEOJHOPOIHBIE
muddepeHnransabie  ypaBHEHHUS
N-TO TOpsAAKa C TOCTOSSHHBIMHU
KodhPUIIMEHTaMH H  MPaBOM
YacThlO0  CIEIHAIBHOTO  BHUJA.
Metoapl HaXOXIEHUS YaCTHOTO
penieHusl.

Cucrtembl TMHEHHBIX
g depeHnnaTbHBIX
YPaBHEHHM.

Cucrempl  nuddepeHnnamTbHbIX
YpaBHEHHI, OCHOBHBIC TIOHSITHSI.
da3oBoe MPOCTPAHCTBO. 3ajaya

Komm TS HOPMAaJIbHOU
cucreMbl  nuddepeHnanbHbIX
YpaBHECHUH. Teopema




CYILLIECTBOBAaHHUS u

S€IMHCTBEHHOCTHU pelieHus
3agaun Komm.

Meton HUCKJIIOUCHUS TS
HOPMAaJIbHBIX CHUCTEM

nuddepeHuanbHbIX YpaBHEHUN
(cBeneHHE CHUCTEMBbl ypaBHEHUH
K OJJTHOMY YPaBHEHHIO).

Merton Jlarpanka Bapuauuu
MIPOU3BOJILHBIX MMOCTOSIHHBIX TIPU
HAXOXJICHUH OOIIEro peleHus
JIMHENHOMN HEOJHOPOAHOM
CHUCTEMBbI YpaBHEHUM.

JluHeriHas OHOpPOAHAsA CHUCTEMa
nuddepeHIuanbHbIX YPaBHCHHM
C MIOCTOSTHHBIMU
koddpunmenramu. Haxoxnenue
pelieHnuss CUCTEMBI TI0 METOdY
Ditnepa.

JIunenHbIe HEOJHOPOJIHbIE
cucteMbl  auddepeHInanTbHbIX
YpaBHEHHH C  IMOCTOSIHHBIMU
Kod(puIueHTamMu. ITouck
YaCTHOI'O pEUIEHUsT B cllydae
NpaBbIX YacTed CHENHUaTbHOTO
BUIA.

DIIEMEHTBI TEOPUU YCTOUYHUBOCTH.

[Ipumenenune
CTEIEHHBIX PSII0B K
UHTETPUPOBAHUIO
g depeHnmaIbHbIX
YPaBHEHHM.

[IpruMeHeHne CTENEeHHBIX PAIOB

K UHTETPUPOBAHUIO
mud depeHnraTbHBIX
YPaBHEHHM.

2.3.2 3aHATHA CEMHUHAPCKOr0 TUIA

TemaTuka npakTHYECKUX
HaumenoBanue . dopMa TEKYIIEro
No 3aHATUH
pazzaena KOHTPOJIA
(cemuHapoB)
2 3 4
1.| OcHOBHEIC TOHSTHS. [lorsiITHE OOBIKHOBEHHOTO O,/13
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3amaya Komn

nuddepeHunasbHOro
ypaBHeHus. O0111ee 1 YacTHbIC
pewenus. I'papuk pemieHus.
3anaun, MPUBOIAILINE K

U IIPUBOIAITUMUCA K HUM.

Jluneiinbie qudpepeHImaIbHbIe
YpaBHEHHUS MIEPBOTO MOPSAKA.
Merton bepuynnu u Jlarpanxka.
YpaBuenue bepnymm.
YpaBHEHHUE B MMOJHBIX
nuddepeniranax.
HNuTerpupyromuii MHOXHUTEb.

[TousiTue METPUYECKOTO
IIPOCTPAHCTBA. [TpuHIMIT
CKATBIX OTOOpaKEHUH.

Teopema cCyiiecTBOBaHUS U

CIMHCTBEHHOCTH  pEIICHUS
3aJ1a4u Komm TSt
mdepeHITnaITbHOTO

yYPaBHEHHMSI TIEPBOTO MOPSI/IKA,
Pa3pEeIIeHHOT0 OTHOCUTEIBHO
MIPOU3BOJAHOM.
Oco0Oble perieHus
nudpepeHranbHbIX
ypaBHeHuil. Orubaronias

nudepeHuanTbHbBIM
YpaBHEHUSIM.
|duddepentmansusie|Iudpepenunanbupie 0,43, Kp
ypaBHEHUSI IEPBOTO |YPaBHEHUSI TIEPBOTO MOPSIKA.
nopsiiKa 3agaua Kowm. |YPaBHEHHUA
I'eomeTpuueckas Jlexanapa u Knepo
WHTEpIpeTaIUs (noxnap).
muddepeHunasbHOro
YpPaBHEHMUS. [one [OmpeneneHue TrIa
HaIpaBJICHUM. Merton |[muddepeHnnanbHbIX
HU30KJINH. ypaBHeHHf/i
VYpaBHEHHUS IEPBOTO MOPAIKA € | (CaMOCTOSTENLHOE
pasACEAIOMINMHACA COCTaBJICHUE
nepeMeHHbIMHA. OTHOpOAHBIC  |IU(]PepeHIInaTbHBIX
nuddepeHranbHbie ypaBHEHUS ypaBHCHHH.
(muckyccus).
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CEMENCTBA KPUBBIX.

|dudpepenumansupie
YPaBHEHHMSI BBICILIUX
MOPSAJIKOB

Juddepennuanbubie
ypaBHEHUS BBICIINX MOPSIIKOB,
JOTYCKAIOIINE TTOHUKEHUS
nopsi/IKa.

a) Vpasuenus suga y® = f (x).

0) YpaBHeHus Buaa

F(x y® yEd y(”))z 0.
B) YpaBHEHUS, HE COACPIKAIIIHE
HE3aBUCHUMOTO TIEPEMEHHOTO:

F(y, ysé...,y(”)): 0.

JIunenHbIe OZHOPOJHBIE
nuddepeHiranbHbie
ypaBHEHUSA

nopsijKa.

JIuHeMHO  3aBHCUMBIE U
HE3aBUCHUMBbIC byHKIUY.
Onpenenutens  BpoHckoro.
dyHaMeHTalbHasl CUCTEMA
pemenuii. OOmee pelieHue
JIMHENHOTO OJHOPOJHOTO
nuddepeHInanTbHOro
YpaBHEHUS.

JInHEeHbIE HEOTHOPOIHBIE
nuddepeHranbHble YpaBHEHUS
BbIcIEro nopsaka. CTpykTypa
obmero pemreHus. Meron
Jlarpanxa Bapuanuu
IIPOU3BOJILHOM MMOCTOSIHHOM.

BBICHICTO

0,13, U3, K

JIuneiinbie
nuddepeHnmaIbHbIC
yYPaBHEHHS BTOPOTO
TOpsIZIKA C
MIOCTOSIHHBIMU
K03 hUIMEeHTaMH.

JIuneliHbie OJHOPOJHBIE
muddepeHnuaIbHbIC
YpaBHEHHUSI BTOPOTO MOpsJIKa
C MOCTOSIHHBIMU
ko3 puIMeHTaMH.
[locTtpoenue
pelIeHus B CiIyJae:
a) Pa3IUYHBIX
XapaKTEPUCTUUECKUX YHCET,

oOmero

0) KpPaTHBIX

O,/]13

12




XapaKTEPUCTHUECKUX YHCET,
B) B ClIy4ae KOMIUIEKCHO-
COIIPSDKEHHBIX KOPHEU
XapaKTEPUCTHUECKOTO
YpaBHEHUS.

JIuHeliHbIe HEOQHOPOAHBIE
muddepeHunaIbHbIe
YPaBHEHHUS BTOPOIO MOPSAAKA
C IOCTOSIHHBIMH
Kod(puIMeHTaMu U TTpaBoO
YacCThIO CIELUAIBHOIO BUAA!

a) f(x)=e™.
0) f(x)=e”P,(x).
r)

f (x)= e* (acospx+ bsinpx).
[Touck wacTHOTrO perieHus
METOJIOM HEONpeIeIeHHBIX
K03 (HUIIMEHTOB.

JIuneiinbie
nuddepeHimanbHbIe
ypaBHEHHs N-TO
nopsiJIKa ¢
MOCTOSIHHBIMU
Kod(puIMeHTaMH.

Jlunetinbie qudpepeHImaIbHbIe
ypaBHEHUsSI N-TO TIOPSAKA C
TIOCTOSTHHBIMHU

K03 puIMeHTaMHu.

OCHOBHbBIE TIOHATHA.

[TocTpoenue obiiero pemeHus
OJTHOPOJTHOTO
nuddepeHInaaTbHOTo
ypaBHEHHUS.

[Ionck 4yacTHOrO pemeHus
HEOJHOPOJAHOTO YPABHEHHUS U
IIPABOU YACTHIO CIIELIUATIBHOTO
BHJIA.

JIuHelHbIe OAHOPOIHBIC
mud depeHnraIbHbIC
ypaBHEHUS N-TO MOpPsJIKA C
MOCTOSIHHBIMU

ko3 pureHTamu.
ITocTpoenue ob1Iero

0,/13
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pelIeHHs ypaBHEHUS.
JIuHeliHble  HEONHOPOIHBIE
muddepeHunanbHbIe
YpaBHEHMsSI N-TO MOpsAKa C
MOCTOSIHHBIMU

ko3 puUIIUeHTaMU U TPaBOit
YacThlO CIEUUAJBLHOTO BUJA.

Metoabl HAXOXKJICHUS
YAaCTHOTO PEIICHUS.

.| CucteMsl JIMHEUHBIX | CUCTEMBI O, I3, Kp

g depenunanbHbIX AU pepeHnnaIbHbIX
YpaBHEHUH YpPaBHECHUH, OCHOBHBIC ®asoBoe

TTOHSITHS. dazoroe MIPOCTPAHCTRBO.
npocTpaHcTBO. 3anada Komu 3agayua Ko st
JUIE  HOPMaJIbHOW CHCTEMBI HOpMaJIbHOM
nuddepeHuanTbHbIX CHCTCMBI
ypaBHEHHUM. Teopema nuddepeHuanbHbIX
CYIIECTBOBAHHS y |YPaBHCHHH (ZOKJIA)

€IMHCTBEHHOCTHU pelieHus
3amagu Kommn.
MeTton  UCKIIOYEHUS  JUIA

HOPMAaJTbHBIX CUCTEM
nuddepeHIuanTbHbIX
ypaBHEHUH (cBenmeHue

CUCTEMBI ~ ypaBHEHUH K
OJITHOMY YPaBHEHHUIO).

Merton Jlarpanxa Bapuanuu
MIPOU3BOJIBHBIX  TTOCTOSTHHBIX
Ipyd  HAXOXKACHUU  OOIIEro

pelieHust JIMHENHOU
HEOITHOPOJHOMU CHUCTEMBI
YPaBHEHHM.

Jlunelinasa OJHOPOIHAS

cuctema nuddepeHnnanTbHbIX
YpPaBHEHUU C MOCTOSHHBIMHU
ko3¢ hpumeHTaMH.
Haxoxnenne pelieHus
CHUCTEMBI 110 MeTOoAy Diepa.
JluHeliHblE ~ HEOAHOPOJHBIC

CUCTEMBI
nudpepeHranbHbIX
YPaBHEHHUA C TOCTOSTHHBIMH
kod(durmenTamu. ITouck
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YaCTHOI'O PEIIEHUs B CiIydae
IIpaBbIX yacTen
CIeLUaNIbHOrO BUAA.
DIIEMEHTBI TEOPUHU

YCTOWYHUBOCTH.

7. [Ipumenenue

CTETICHHBIX PSI/IOB K
MHTETPUPOBAHUIO
g depeHnraIbHbIX
YPAaBHEHUM.

[Ipumenenue CTEIIEHHBIX 13
pAOB K HMHTETPUPOBAHUIO
muddepeHunanbHbIX
YpPaBHEHUM.

2.3.3 JIabopaTopHbIe 3aHATHS

JlaGopaTtopHbI€ 3aHATHUSL HE TPETYCMOTPEHBI.

2.3.4 IlpumepHasi TeMaTHKA KYPCOBBIX padoT (IPOEKTOB)

KypcoBbie paboThl HE IPEAYCMOTPEHBI.

24 Ilepeuenn

Y4eOHO-MeTOAUY€eCKOro o0ecreyeHUust It

CaMOCTOSITeJIbHON PadoThl 00Yy4AKOIIUXCHA MO AUCHHUIIAHE (MOTYJTIO)

[Tepeuyenb yueOHO-METOIMUECKOTO 0OCCTICUCHUS
No HaumenoBanue JTUCIUTUTHHBI TIO BHITIOJTHEHUIO CAMOCTOSTEIIbHON
B pasnena paboThI
1 |YpaBHeHuHs nepBOro Merton mapameTpa
nopsiJika
ypaBHEHUS [IEPBOTO VpaBnenus Pukkarru u Kitepo
2 nopsijiKa
Teopembl Huddepennnanbabie ypaBHEHUS BBICIINX MTOPSIIKOB
3 | cymiecTBOBaHUS U
€JJMHCTBEHHOCTH
Cucrembl Merton Bapuanuii cBOOOJHBIX MOCTOSHHBIX
4 |muddepeHnmanTbHbIX
YpaBHEHUU

3. O0pa3oBarejbHbIE TEXHOJIOTUH
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AKTHUBHbBIC U UHTEPAKTUBHBIC (POPMBI, JEKIIMH, TPAKTUYECKUE 3aHATUS,
KOHTPOJIbHBIE pabOThI, KOJUIOKBUYMBI, 3a4€Thl M 9K3aMEHbI, KOMITbIOTEPHI. B
TEUECHHUE CEMECTpPa CTYAEHTHI PELIAIOT 3aa4H, YKa3aHHBIEC IIPEIIogaBaTesieM, K
KaXJI0MYy JabopaTopHOMY 3aHATHIO. B cemecTpe mpoBOAsSTCS KOHTPOJIbHBIE
paboThl (Ha 1a00OPATOPHBIX 3AHATUAX). 3aUET BHICTABIISETCS MOCIIE PEIICHUS BCEX
3a/1a4 KOHTPOJIBHBIX pa0OT U BBIMOJHEHUS CAMOCTOSATENIbHON paboThl. UTOrOBBIit
KOHTPOJIb OCYHIECTBISAETCS B (hOpMeE IK3aMeHa.

4. OuneHoYHbIe CPEACTBA I TEKYILIer0o KOHTPOJS YCIeBAaeMOCTH H
MPOMEKYTOYHOU aTTeCTAUM
4.1 ®oHJ OLIEHOYHBIX CPEICTB /5 POBeleH sl TeKYIIel aTTecTalNu

IIpumepHbIe 321241 1JI KOHTPOJIbHBIX padoT

KonmponeHas paboma Nel

1.HaiiTu obmee pemenne nuddepeHnnaIbHOT0 ypaBHEHUS
yr — Y-
2. Haiitu perienne auddepeHnnaibHOro ypaBHEHUS
xy'+2y=2x*y(1)=0.

3. Pemmuth nuddepenimanbaoe ypaBHEHHE ¢ OJJHOPOIHOM IIPaBOil 4acThIO

, 2 _y2
y S ;
2Xy

4. Pemmuth qudpepeHmaibHoe ypaBHEHHE
(2ey — x) y'=1y(0)=0.
5. Pemute ypaBHeHue bepHynnu

Yy +2xy = 2x3y3.
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KoumponbHaa paboma No2

1. Haiitu pemienue auddepeHuuanbHOro ypaBHEHuUs, yI0BIETBOPSIOIIEE
YKa3aHHBIM YCJIOBHUSM.

y'+8ly=0, y(0)=2,y'(0)=4.
2. Haiitu obiee pemenue nudpepeHnanrbHOro ypaBHEHHS
y"-8y' +17y =0.
3. Haiitu obuiee pemenue quddepeHunanbHOro ypaBHeHuUs
y'+7y' —8y =10e*".

4. PemuTh CUCTEMY YpaBHEHHI

dy

Xm =Y1= Y.+ Y;
dy

dX2 =Y+ Y, Vs
dy
d_)f ==Y, +2Y,

5. Pemmuth cucremy ypaBHEHUH

d

d_>),(1 =YY, X

d

% =Y, +Y,—2X

Bonpochl kK KOJIJIOKBHUYMY
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1. ®usnueckue U reOMETPUUYECKHE 3a7a4u, IPUBOJISILNE K
¢ depeHunaIbHOMY YPaBHEHUIO.

2. Ilonstue oObikHOBEeHHOro au(depeHunansHoro ypaBHeHus. OOwmiee u

yacTHbIE pemieHus. ['paguk pemenus.

Huddepenumanbabie ypaBHeHUS iepBoro nopsaka. 3agada Komm.

['eometpuueckas uurepnpetanus nuddepenunansuoro ypasaenus. [lomne

HaIlpaBJIeHUNW. MeTo N30KIuH.

5. Jluddepennmnanbabie ypaBHEHUSI MEPBOTO MOPSIKA C Pa3aesIOMIUMUCS

epEeMEHHBIMH.

Onnoponnbie AuddhepeHuanbHbIe ypaBHEHUS.

VYpaBHeHUs, TPUBOAAIINECS K OJTHOPOAHBIM YPABHEHUSIM.

8. Jluneiinpie  muddepeHLManbHble  ypaBHEHUsS ~ NEPBOrO  MOpsAKa
YpaBnenue bepnyiu.

9. Meron bepnynnu 51 Jlarpanxa pelieHns JIMHEUHOTO
muddepeHnaIbHOr0 ypaBHEHUS IEPBOTO MOPSIIKA.

10.YpaBHenue B nosHbix quddepennnanax. MHTerpupyomumi MHOKHUTEb.

11.TlonsiTHe MeTpUYECKOro npoctpancTsa. [IpuHIUIT CKATHIX OTOOPAKEHUH.

12.Jloka3aTeiabCTBO TEOPEMbI CYIIECTBOBAHHUS M €IMHCTBEHHOCTH PEIICHUS
muddepeHnaIbHOr0 ypaBHEHUS EPBOTO MOPSIIKA.

13.0cobble  pemenuss auddepeHManbHbIX  ypaBHeHH.  Orubaromas
CEMENCTBA KPUBBIX.

14.Iuppepeninanbrble ypaBHEHHS BBICIINX HOPSAKOB, OCHOBHBIE ITOHSATHSL.
Teopema cymecTBOBaHMS U €IMHCTBEHHOCTH

15.luppepennnanbaple  ypaBHEHUS BBICIIUX MOPSAJKOB, JOIYCKAIOLIUE
IIOHWMKEHUS MTOPSIIKA:
a) ypauenus suga y® = f (x);

B w

N o

0) ypaBHEHHMs BHAA F(x, y("),y(k”),...,y(“)): 0,He Ccoaep)Kalue HCKOMOM

byHKIMY;
B) ypaBHEHMs BHIA F(y, y;z;...,y(”)): 0, HE COMAEPIKAIIUE HE3aBUCHMOIO

EPEMEHHOTO.
16.JIuneitaple  omHOpOAHBIE AuddeEepeHInaIbHble ypaBHEHUS BBICIIETO
nopsiaka. JInHeHO 3aBUCUMBIE U He3aBUCUMBIE QyHKIMU. ONpeaenuTensb
BpoHnckoro. ®@yHnameHTanbHas cucTemMa pemieHud. OOmiee pelieHue
JUHEHHOTO OHOPOAHOTO MU PEPEeHIIMATBHOTO YpaBHEHUS.
17.Jluneitaple HEOMHOPOIHBIE nU(PEepeHIaNTbHIE YPABHEHHS BBICIIETO
nopsigka. CTpykTypa obOmiero pemieHus. Meton Jlarpanka Bapuanuu
IIPOU3BOJILHON MMOCTOSTHHOM.
18.JIuneitaple  omHOpOAHBIE U (epeHnanbHbIle YpPaBHEHUS BTOPOTO
nopsiiIka ¢ TOCTOSHHBIMH Kod(pdurnmentamu. [loctpoenue oOmiero
pelIeHus B CiTyJae:
a) pa3IMIHBIX XapaKTEPUCTUUCCKUX YHUCETT;
0) KpaTHBIX XapaKTePUCTUUECKUX YHCEIT,
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B) KOMIIUICKCHO-COIIPAKCHHBIX XaPAKTCPUCTUUCCKUX YHUCCIIL.

19.JIuneiinble HEOTHOPOIHBIE (PP EepeHIIUANTbHbIE YPABHEHHS BTOPOTO
MOpsJIKa C MOCTOSTHHBIMHU KO3 (ULIMEHTaMH U MPaBOMl 4aCThIO
CHEUANIbHOIO BUA (MTOMCK YACTHOTO PELIEHUSI METOJIOM
HEONPEeACICHHBIX KOA(DPUIIUESHTOB):
a) f(x)=e™.
0) f(x)=e”P,(x).
B) f(x)= e (acospx+ bsinpx).

4.2 ®oHA OUECHOYHBIX CPEACTB /ISl NPOBEJACHHUS IPOMEKYTOYHOMI
aTrecTalnu

Bomnpocsl

K 3K3aMeHy no aucumivinbe «/IAnddepenunaibHbie ypaBHEeHUD)

1. ®usnyeckre U reOMETPUUYCCKHE 3a0a9U, TPUBOISIINC K
muddepeHraIbHOMY YpaBHEHHUIO.

2. Tlonsatue oObIKHOBeHHOTO auddepeHnuanpHoro ypaBHeHus. OoOiiee u

yacTHbIE pemieHus. ['paguk perieHus.

Huddepennmanbabie ypaBHEHUS MEpBOro nopsaka.3agavya Komu.

I'eomerpuueckass wuHTeprpeTanus AuPepeHIIMaIbHOIO  YpaBHEHHS. .

[Tone HanpagieHuid. MeTo1 U30KIIMH.

5. Juddepennmanbupie ypaBHEHHs] MEPBOrO MOPSIKA C pa3AesIOMIUMUCS
IEPEeMEHHBIMH.

6. OmHopoaHbie nudpdhepeHIHATbHBIC YPABHCHUS.

7. YpaBHEHUS, TIPUBOASIINUECS K OJTHOPOIHBIM YPABHEHUSIM.

8. Jluneitnpie  nuddepeHNMaNIbHBIE  YpaBHEHHS  IEPBOTO  IMOPsSIKA
YpaBuenue bepnyiu.

9. Meron bepnymnu u Jlarpanxa pelieHns JIMHEUHOTO
muddepeHnnaaTsHOr0 ypaBHEHUS TIEPBOTO MOPSIIKA.

10.YpaBHenue B nonubix quddepennuanax. MHTErpupyommii MHOXKHUTENb.

11.Teopema cymiecTBOBaHUS U €IMHCTBEHHOCTH pelieHus 3aaaun Komm ais
muddepeHnnaIbHOTO  ypaBHEHUSI TEPBOTO  TMOPANIKA, Pa3pEIIeHHOTO
OTHOCHUTEIIBHO MTPOXU3BOTHOM.

12.TlorsiTHE METPUUYECKOTO MPOCTpaHCTBA. [IpUHITUTT CKATBHIX OTOOpaKEHUH.

13.Jloka3aTeabCTBO TEOPEMBI CYIIECTBOBAHHUS W €IMHCTBEHHOCTH PEIICHUS
b depeHnnaaTsHOr0 YpaBHEHUS TEPBOTO MOPSIIKA.

14.Metonpl mpubIMxKEHHOTO pemeHus au@depeHIMaIbHOTO YpPaBHEHUS
NIEPBOTO MOPSAKA.

15.VpaBHeHus1, HE pa3pellleHHbIE OTHOCUTEIBHO TPOU3BOJHOM.

s w
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16.0cobble  pemienuss auddepeHuuanbHbIX — ypaBHeHUM. Orubaromias
CEMENCTBA KPUBBIX.
17. Inddepenuunanbible ypaBHEHUS BBICIIKX MMOPSIAKOB, OCHOBHBIE MOHSATHUS.
Teopema cymecTBOBaHUS M €IUHCTBEHHOCTU
18. luddepenumanbible ypaBHEHHsI BBICHIMX THOPSIKOB, JOIMYCKAOIINE
NOHMKEHUS MOPSIIKA:
a) ypasaenus Buga y® = f (x);

0) ypaBHEHHS BHUIA F(x, y(k),y(k”),...,y(”)): 0,HE coAep Kallke HCKOMOM

dyHKMY;
B) ypaBHEHHUs BHUJA F(y, y;é...,y(”)): 0, He cojepiallle HE3aBUCUMOIO

TIepEMEHHOTO.
19.JIuneiinble  onHOpoAHble AuddepeHnranbHble  ypaBHEHUS BBICILIETO
nopsiaka. JInHelHo 3aBUCHMBIC M He3aBUCUMBIC GyHKIMH. ONpeaenuTenb
Bponckoro. ®ynaameHtanpHas cucrteMa pemieHuid. OOmiee pernieHue
JTHHEWHOTO OJHOPOIHOTO MU HEePEHIINATEHOTO YPaBHEHHS.
20.JIuHeitHbIe HEOAHOPOJHBIC aU(EepeHIIMATbHBIC YPAaBHCHHS BBICIIETO
nopsiika. CTtpykTypa obmiero pemienus. Meton Jlarpamka Bapuanuu
MIPOM3BOJIbHOW TOCTOSHHOM.
21.JIuneitHple  omHOpOAHBIE U QepeHInanbHble YpaBHEHUS BTOPOTO
nopsiIka ¢ TMOCTOSHHbIMA Kod(dunuentamu. I[loctpoenue oOuiero
pelIeHus B ciIyvae:
a) pa3IMYHBIX XapaKTEPUCTUUYECKUX YHUCETT;
0) KpaTHBIX XapaKTEPUCTUUECKUX YUCET,
B) B ClIy4ae KOMIUIEKCHO-COMPSKEHHBIX KOPHEH XapaKTepUCTUIECKOTO
YpaBHEHHSI.
22.JIuneitHbple HEOTHOPOIHBIC MU depeHIInaTbHbIe YPaBHEHHUS BTOPOTO
MOPSI/IKA C TMTOCTOSTHHBIMU KOd(pUIIMEHTaMU 1 TTPaBOH YacCThIO
CHEIUaTbHOTO BUA:
a) f(x)=e™.
0) f(x)=e"P,(x).
B) f(x)= e” (acospx+ bsinpx).
[Tonck yacTHOTO peleHus: METOAOM HEONpPEeIEHHBIX K03 (PUIIEHTOB.
23.Jluneitabie ogHOpOoAHBIE Aud depeHInaIbHbie YpaBHEHUS N-TO TIOPSIKA C
NOCTOSIHHBIMU Kodd purmmentamu. [locTpoeHue ob1iero peneHus
ypaBHECHHUS.
24.Jluneitnpie HeogHOPOAHBIE AU depeHITnanpHbIe YpaBHEHUS N-TO TOPsIKa
C TIOCTOSTHHBIMH KO3 (UIIMEHTAMH U TTPaBOI YaCThIO CICIIHAIIBHOTO
BUJIa. METOIbI HAXOXKIEHUST YACTHOTO PEIICHUSI.
25.Cuctemsl nuddepeHIMaIbHbIX YpaBHEHHH, OCHOBHBIE MOHATHA. Da3oBoe
MIPOCTPAHCTBO.
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26. 3amaya Komm 118 HOpManbHOM  cucTeMbl  IH(EepeHIINaTbHBIX
ypaBHeHuil. Teopema CylIeCTBOBAHMS W €JUHCTBEHHOCTH PpELIEHUS
3anaun Komm.

27.Meton Jlarpamka Bapwanud TPOU3BOJBHBIX  IMOCTOSHHBIX  TPHU
HaXO0XJACHUH OOUIEro pelleHHs] JIMHEWHOH HEOJHOPOJHON CHUCTEMBI
YPAaBHEHUM.

28.JluneitHas onHopojHas cucteMa AuG@epeHUraTbHbIX YpaBHEHUH C
NOCTOSIHHBIMU KO3 dunmentamu. HaxoxJeHue pelieHus CHCTEMBbI
METOJIOM MCKJIIOYEHHUS! (CBEICHHME CHUCTEMbl YpaBHEHUH K OJHOMY
YPaBHEHHIO).

29.JIuHeitHble HEOJHOPOAHBIE CUCTEMbl NU(DPEpEeHINANBHBIX YpaBHEHUN C
NOCTOSIHHBIMU KO3 unnenTamMu. [loMcK 4acTHOro peuieHus B clydae
IPaBbIX YacTel CIeHUaIbHOrO BUA.

30.UurterpupoBanue auddepeHuranbHbIX  YpaBHEHUH MpU  TOMOUIA
CTETICHHBIX PSIIOB

IIpumepHbIe OMJIETHI K IK3aMeHY M0 JUCHUIIMHE «
AuddepenunanbHbie ypaBHEHUD)

BbuiaerNel

1. ®usudeckue " reOMETPUICCKHE 3a/1auH, TPUBO/ISIIIINE K
nuddepeHIaITbHOMYy YpaBHEHHUIO.

2. Jluneitaple HeomHOpoaHBIC A dEepeHIIuaIbHbIC YpPaBHEHUS BBICIIETO
nopsiaka. Crpykrypa obmero pemenus. Meron Jlarpamka Bapuaiuu
MIPOM3BOJIbHOW MOCTOSHHOM.

3. 3agaua. Pemuts ypaBHeHHe y'—y =e*sinx.

buiaerNe2

1. Tlonstne oObIKHOBeHHOTO muddepeHnnansHoro ypaBHeHus. OOmee u
qyacTHbIE pemienus. [ paguk pemieHus.

2. Jluneiinsle omHOPOAHBIE AU(GEpEeHIInATBHBIC YPABHEHHS BTOPOTO MOPSIKA C
OCTOSIHHBIMU K03 durentamu. IlocTpoenne oOIIEro pelieHns B CiIydae
Pa3IMYHBIX XapaKTEPUCTUIECKUX THCEIL.

X' =2x—4y+4e™,

3. 3agava. PemuTh cucreMy ypaBHEHHUI
y'=2x-2y.
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4. IlepeyeHb OCHOBHOM M IONOJHUTEJbHON y4eOHOH JuTEpaTyphbl,
HEe00X0AUMOi1 1151 OCBOCHU S IUCHHUILIMHBI (MOIYJIs1)

5.1 OcHoBHas nuTepaTypa:

1. ITerpoBckuit N.I'. Jlekunu no Teopun 0OBIKHOBEHHBIX U] PEepeHIIMaTbHBIX
ypaBHeHul [yueoHuk] — M.: ®uzmatiut, 2009. — 207 c.

2. Jdemunosuu B.I1., Kynpsasues B.A. KpaTrkuii Kypc BBICIIENI MaTEMaTUKU. —
M.: Actpens, 2007. — 655 c.

5.2 JlonosHUTENBHAS IATEPATYpa:

3. CrenanoB B.B. Kypc nuddepennmansupix ypapaenui. — M.:KomKnura,
2006. — 472 c.

4. ITucemencknii JI. T.KoHCIIEKT JeKIuii 110 BBICIICH MaTeMaTHKe. 2 9acTh. — 2-
e u3a., uctp., — M.: Aiipuc-tipecc, 2003. — 256 c.: ui.

5. Byrpos f1.C., Huxonbckuit C.M. Iuddepennmanbabie ypaBHeHus U ap. — M.
Hayxka, 1985.

6. ®unmunmoB A.D. COopHuK 3a1a4 1o quddepeHnmaiIbHbIM ypaBHEHUAM. — M.
Hayxka, 1985. — 128 c.

7. Hauko ILE., ITomoB A.I'., KoxxeBuukoB T.5. Beiciias matemaTuka B
ynpakHeHuaX 1 3agaadax. .2 Yue6. [locobue mas BTy30B. — M.: Beici. mik.,

2005. - 304 c.

5.3. llepuoanyeckue U3IaHus:

6. Ilepeyenn pecypcoB HHGPOPMAUOHHO-TEJICKOMMYHUKALIMOHHON CeTH
«/HTEpHET», HEOOXOAMMBIX /IVIS1 OCBOEHMSI AMCIUTLIHMHBI (MOIYJIs1)

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

7. Meroanueckue YKa3aHUs A O0y4alIIMXCHA 10 OCBOCHMIO
AUCHUILINHBI (MOIYJIs1)

Tekymuii KOHTPOJIb OCYILECTBIISIETCS MPENOAABATEIIEM, BEIYLIAM
MIPAKTUYECKUE 3aHATHS HA OCHOBE BBINIOJIHEHUS CTyI€HTaMU JOMAIIHUX 3aJaHUN U
71a60paTOPHOro NpakTUKyMa. B TedeHune kaxaoro cemecTpa npoBOASTCS
KOHTPOJIbHBIE pa0OThI M TEOPETHUECKUIN KOTOKBUYM. VITOrOBBIII KOHTPOJIb
ocyuiecTBisieTcs: B hopMe 3K3aMeHa.

KoHTponbHbIe, KOJIIOKBUYMBI OLIEHUBAIOTCS MO MATHOAJIILHONM cUCTEME.
DK3aM€eHBI OLIEHUBAKOTCS 110 CUCTEME: HEYIOBJIETBOPUTEIBHO,
YIIOBJIETBOPUTENHHO, XOPOIIO, OTINYHO. Ha 1ab0opaTopHbIX 3aHATHUAX KOHTPOIb
OCYILIECTBIIIETCS IIPU OTBETE Y JOCKU U IIPU MPOBEPKE JOMAIIHUX 33 1aHUH.

IlepedyeHb BONPOCOB AJIs1 CAMOCTOSITEJIbHOM Pa0OTHI CTY/ICHTOB

Pexomennyema
HaunmeHoBaHue pas3enos, ITepevyeHb TeOpETHYCCKUX A JaTepatypa
TeM BOIIPOCOB M MHBIX 33/IaHUIA 110 AT
CaMOCTOSATENLHOM paboTe CaMOCTOATCIILH
CTYJIEHTOB oro
BBITTOJTHCHUS
3aJlaHuN
OCHOBHbIE MTOHATHSL. CocraBneHue
3anaua Komm anddepenmanbHbIx [1], [4], [6]
ypaBHEHUIA.
Huddepennmanbabie Mertonsl pUOTMKEHHOTO
YpaBHEHUS IEPBOTO PCLICHNIA
TOPSIKA. muddepeHnraITLHOro
yYPaBHEHHSI TIEPBOTO MOPSIKA.
VYpaBHEHUs, HE pa3pelICHHbIE [1], [5], [6]
OTHOCHUTEIIBHO MTPOU3BOJTHOM.
YpaBuenus Jlexxanapa u
Knepo.
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Huddepenunanbabie [Ipumenenus IPUHIAIIA
YpaBHEHHUS BBICIINX CXKaTbIX OTO6pa)K€HI/II\/’I.
TOPA/IKOB. Teopema cymecTBoBaHUsA U [1], [4], [5]
€IMHCTBCHHOCTH pelIeHus
3agaun Korm.
JIuneninbie JInHeriHbIE HEOTHOPOIHBIE
nuddepenHnnansHpIe auddepeHanbHbIe
ypaBHEeHHs BBICLINX ypaBHEHUS N-TO MOPsAAKA C
MIOCTOSIHHBIMU

MMOpsAAKOB C TOCTOAHHBIMHA

K03 HULIMEHTAMHU.

Kod(puIMeHTaMu U TIpaBoO
YacThIO CHEUATBHOTO BU/IA

f ()= e (P, (x)cosBx+ Q, (x)sin px)
Metoabl HaX0XKACHUS

YACTHOT'O PEIICHHUS).

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

CucreMnl TUHEHMHBIX

dazoBoe IPOCTPAHCTBO.
nuddepeHIraIbHbIX 3amava Kormu ISt
ypABHEHHiL. HOPMaJILHOH CUCTEMBI [5], [6]

nuddepeHIranTbHbIX

YPaBHEHUM.

8. Ilepeuenr uHGPOPMANMOHHBIX TEXHOJIOTHH, HCHOJb3yeMbIX IMPH
OCYyIIeCTBJIEHUH 00Pa30BaTeJIbLHOI0 Mpomecca no JUCHUIJInHe (MOaya10) (mpu

HEe00X0IUMOCTH)

8.1 Ilepeyenb HEOOXOAUMOTO MPOTPAMMHOI0 O0ecIeYeHUst

8.2 Ilepeyenb HEOOXOAUMBIX HH(POPMAUOHHBIX CIIPABOYHBIX CHCTEM

9. MaTepuaibHO-TEXHHYECKas 0a3a, He00OX0oauMAast J1JI51 OCyIeCTBJIEHN A
00pa3oBaTeJIbHOIO MpoIecca Mo JUCHUIINHE (MOYJII0)

VY4eOHble ayAUTOPUH TS IPOBEICHUS JICKIMOHHBIX U CEMHUHAPCKUX 3aHITHM,
MHTEpPaKTUBHAS 10CKA, TOCTYII CTYIEHTOB K 3JIEKTPOHHOM OMOIMOTEKE U CeTU

HNuTepHer.
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