denepanbHOE rOCYIapCTBEHHOE OIO/KETHOE 00pasoBaTeIbHOE YHPEKAEHNE BHICIICIO
npodeccroHanbHOro 06pasoBaHums
MockoBckuii rocynapcTeHnbli yHusepeuter umenn M.B. Jlomonocosa
Ouyman MI'Y B r. CeBacronosne

Kadenpa BEIMUCINTENBHON MaTEMATHKH
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PABOYAS ITPOI'PAMMA JTIMCHUITJIMHBI
OBbIKHOBEHHBIE JIM®OEPEHI[MAJIBHBIE YPABHEHW S

4.y
VpoBeHb BbICIIEro 00pa3oBaHus:

OaxayiaBpuat
Hanpasnenue rnoaroroBku

01.03.02 IIpuxjiagHasi MATEMATHKA U HHPOPMATHKA

Hanpassennocts (mpoduas OITOIT)

O6uwii
dopma oOyueHus

Ounas
PaGouasi nporpamma paccCMOTpeHa Pa6ouas nporpamma onobpena
Ha 3aceaHuu kadenpel MeToauuecKuM COBETOM
BBIYUCJIUTEILHON MaTeMaTUKKN dunuana MI'Y B r. CeBacromnosne
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3a3?f%ﬂﬁ benpoit 777"~ (JLN. Tennosa)

il 7~ (B.B. ExoB) (moanuce)

- (moamnuck)

Cesacronosb, 2024



VYrBepxkaeH npukazoM MI'Y ot 30 asrycra 2019 romga Ne 1041 (B penakuuu npukaza MI'Y ot 11
ceHts6ps 2019 roga Ne 1109), nmpukazamu 06 yrBepxkacHuu usmeHenuit B8 OC MI'Y ot 10 utons
2021 roma Ne 609, ot 21 nexadbpst 2021 roga Ne 1404, ot 29 mas 2023 roga Ne700, ot 29 mas 2023
rogaNe 702, ot 29 mas 2023 roma Ne 703.

I'ox (roner) npuema Ha o0ydenue 2023

Kypc — 2
cemecmpol — 3,4
3a4emHuIx eOuruy — (
akademuueckux uacos -252, 6 m.u.
nexkyuti — 12 uaca

npakmudeckux 3auamui —72 vaca

Dopma npomedscymouHou ammecmayuu.

3ayem 6 3 cemecmpe

cbopma UmMo2o8oll ammecmayuu — 9K3aMEH 6 _4_C€M€Cl’l’lp€.



1. Mecro qucuuniunsl (MoayJsi) B ctpykrype OIIOII BO.

Hucnunmuna «O0bIkHOBEHHBIC UG (epeHIInabHbIE YPAaBHEHH» BXOIUT B 0a30BYIO
gacTh 010Ka olmienpodeccuoHanTbHON MOArOTOBKY 1o HanpasieHuto 01.03.02
«IIpuknaanas MaremMaTHKa U1 HHPOPMATHKA) Ha OCHOBE 00Pa30BaTeIbLHOrO CTaHAAPTA,
YCTaHOBJICHHOTO MOCKOBCKHMM T'OCYJapCTBEHHBIM YHUBEPCUTETOM UMEHH
M.B.JIoMoHOCOBa [17151 peann3yeMbIX 00pa30BaTeNIbHBIX IPOTrPAMM BBICILIETO
npodeccnoHaTEHOTO 00pa30BaHuUs MO TaHHOMY HaIpPaBIECHUIO TOITOTOBKHU.

Heasamu ocBoeHus y4eOHOM AUCIUILTUHBI OOBIKHOBEHHbIE AU(depeHLInaIbHble YPaBHEHUS

ABIISIOTCS: obOecrieueHue 0a30BOM MaTeMaTHYeCKOW IOJTrOTOBKM CTYACHTOB B 00JacTu

OCHOBHBIX MOHATUH W MeTOJ0B IuddepeHMalbHbIX YpPaBHEHHM, MX MNPUMEHEHHUS IpH

peIIeHNd MaTeMaTU4ecKuX, (U3NYeCKUX ¢ MPHUKIAAHBIX 3adad; (OopMUpOBaHUE

MaTeMaTHYeCKOM KyJIbTypHbI.

3agauyu TUCHUILINHBI:

— Jathb (yHAAMEHTalIbHYIO MOJTOTOBKY, a oOnactu AuddepeHuranbHbIX ypaBHEHUN U

METO/IOB, HCIIOJIb3YEMbIX B aHAJHM3E Pa3IMYHbIX MATEMAaTHUECKUX MOJICIICH;

- Ha TpuUMepe peuleHus 3agad JaTh IpeAcTaBiIeHHEe O MeToaax AuddepeHIHaTbHbIX
YPaBHEHUN;

- IOCTaTOYHO MOJHO 03HAKOMHTH CTYACHTOB C Teopuel AuddepeHnaibHbIX YPaBHEHHUI;

- Pa3BUTH HABBIKH PEIICHHS 3a/1a4 U aHAIM3a MOJyYSeHHBIX PE3yJIbTaTOB;

- JaTh CTYJIEHTaM HEKOTOpOe MPEJCTaBICHHE O NPUIOXKEHUAX TudhepeHIInaTbHbIX

YpaBHEHHUI, yMETh IPAUMEHSThH UX. J[aTh 0030p CMEXKHBIX MMPOOIIEM.

2. BxoaHble TPeGOBaHUS VIS OCBOEHUS THCIUTLIMHBI (MOYJI51), MPeIBAPUTEIbHbIE
yCJIOBHSI.

OObikHOBEHHBIE MU PepeHnanIbHbIe YPaBHEHUST U3YYalOTCs Ha 2 Kypce, Mo3ToMy B 3 1 4
ceMecTpax Kypc CPOUTCS Ha 3HAHUSX paHEE U3YyUEHHBIX IIKOJIbHBIX IUCUUIUINH, a TAKXKE
paHee n3yuyeHHbIX MaremaTudeckuil ananus 1, Anredpa u reometpus. B nanpheiiem
3HAHUS U HaBBIKH, TOJYYEHHbIE PU U3YUYEHUU JaHHOM TMCUUIUIMHBIL, SBIISIOTCS OCHOBOM /IS
OCBOEHHUS CJIEAYIOUIMX MPO(PECCHOHANBHBIX U CIIEIHMATIbHBIX AUCUUIUINH: Teopus
BeposTHOCTEH, UuCIIeHHbIE METO/IbI, Y paBHEHUS MaTeMaTHUECKOH (pU3UKH.

3. Pe3yabTaThl 00yueHHs MO TUCIHUILIHHE (MOAYJII0), COOTHECEHHBIE ¢ TPeOyeMbIMH
KOMIETEHI[USIMU BbINYCKHHKOB.

IInanupyemble pe3yJbTaThl 00y4eHHs 110 JUCHHUILINHE:

3HaTh: - Kiaccupukanuo 1uddepeHaNbHbIX ypaBHEHUH, HHTETPUPYEMBIX B KBaJlpaTypax;
- METO/Ibl IOHUKEHUS MOPSIAKA YPAaBHEHUS;
- TUHeHoe AudepeHnnanbHoe ypaBHEHUE, ONpeeIuTeIh BpoHCKOro, pyH1aMeHTalbHYIO
CUCTEMY PELIEHUN;
- OCHOBHBIC ITOHATUSA TCOPHUU yCTOfI‘-IHBOCTH;
- KJTacCU()MKALIMIO TOYEK MOKOsI Ha (a30BOI MIOCKOCTH;
- KpaeByo 3anauy lltypma — JInyBmisa, Teopemy CTekIIOBa;
- IOHATHE Bapualuy QyHKIIMOHAJIA, HEO0X0IMMOE YCIOBUE 3KCTpeMyMa (DyHKIIMOHAA. ;

YMeTh:
- pemats auddepeHnaTbHbIe YpaBHEHHs] TEPBOTO TOPSAKA, HWHTETPUPYEMBI B
KBaJIpaTypax;
- HAXOUTH OOIINE, YACTHBIE U OCOOBIC PEIICHHS;



- CcTpouTh (YHIAMEHTAIBHYIO CHUCTEMYy pelleHuil muHelHoro auddepeHnnanbHOro

YpaBHEHUS U JIMHEHHOIN CUCTEMBI;

- IPUMEHSTh Ha MPAKTUKE METOJbl HAXOXACHUS (PyHIaMEHTaJIbHON CHUCTEMBI PEIICHUM B

PE30HAHCHOM ClTydac;

- CTpouTh (Ha30BBIA MOPTPET CUCTEMBI BTOPOTO MOPSIKA, HAXOAUTh U KiIacCU(DUIUPOBATH

0co0bIe TOYKH, aHATTM3UPOBATh CUCTEMY Ha YCTOHYMBOCTH 110 JIAIMyHOBY;

- pelaTh KpaeBble 3a/1aull BTOPOTO MOPsJIKa, CTPOUTH (pyHKIuIO ['prHa;

- HAXOJUTh 3KCTpeMai (pyHKIHMOHAA;

- IPUMEHATH METOIbI AU pepeHInanbHbIX YPaBHEHUH ISl peIIeHHs] TPAKTUYECKHX 337134,
Baagern:

METOJaMH PEIICHUS JIMHEHHBIX U HEJTMHEHHBIX cUcTeM Au(QepeHInatbHbIX

YPaBHEHUH; TEXHMKOH NPUMEHEHHs METOIOB OOBIKHOBEHHBIX Ju(depeHraIbHbIX

YpaBHEHHI ISl PELICHUSI MATEMaTHYECKUX U MPUKIJIAIHBIX 33/1a4.

4. ®opmart o0y4eHHUs - OUHAS

5. 00beM AUCHMIUIMHBI (MOIYJSI) COCTaBiIsIeT / 3.€., B TOM 4ucie 252 akaJeMUYeCKHX YacoB,
OTBEJICHHBIX Ha KOHTAaKTHYIO paboTy oOydaroluxcs ¢ IpernojaBareneM (ayAUTOpHAas Harpyska),
108 akameMU4ecKIX 9acOB Ha CAMOCTOSITEILHYIO padOTy 00yUJarONIHXCSI.

OO0mas Tpy10eMKOCTb TUCIUIIJIHHBI COCTABJISIET:
3a4emHbIX eOuHuy -1

akademuyeckux 4acog-252

Jnekyutl -_ (2

CeMUHAPCKUX 3aHsmuil -12

6. Conep:kaHue IUCHUIUIHHBI (MOAYJfA), CTPYKTYPHPOBaHHOe MO TeMmMaM (pa3aeiam) ¢
YKa3aHHEeM OTBeJeHHOr0 HAa HHUX KOJHYEeCTBA AKAJAeMHMYECKHX YACOB U BHAbI Y4eOHBIX
3aHATHI

6.1. CTpyKTypa AMCUUILUINHBI (MOIYJS) 1O TeMaM (pa3zeniaM) ¢ yKa3aHWeM OTBEJIEHHOTO Ha HUX
KOJIMYECTBA aKaJCMHUSCKUX YaCOB M BUJIBI YICOHBIX 3aHATHH

6.2. ConeprxaHue pa3/ienoB (TeM) JUCIUTUIMHEI
KOJINYeCTBA aKaJeMHYeCKHX YaCOB M BH/bI YUeOHBIX 3aHATHH

3 cemecTp

HanmenoBanue HomuHajbHbIE TPYA03aTPATHI @ =

pa3aesioB U TeM o0yuawuierocst § 5

JUCIUIIIINHBI KonrakTHas CamMmocTosiTeJILHAS = =
(monpyJs), padora pabora = 3 = E
(pabora BO o0yuaromerocs, § : =
dopma B3aMMOICIHCTBHHE € |  aKaJeMHYeCKHe z g% 8
NPOMEKYTOYHOM npenojgaBartesaem) 4acel =z i 2 GE
aTTeCTALUH 10 Buabl = o g =
AUCIHUILINHE KOHTAKTHOI = ; > E

(MonayJ110) padoThI, e E_

aKkajeMHYeCKHe 3 5

qackel 2




©
5 5
= S R 2
SEEG £ 2%
® 0 Bl & &E
T E S EEE
S = H S = K
= ()
= 3]
Huddepenunanbubie 30 Konrponbnas
ypaBHEHUS MTEPBOTO 10 11 19 pabora
MOpsIJIKa
20 Omnpoc
Juddepenunanbupie P
pOBEpKa
YpaBHEHHUSI MTOPsIIKA 10 9 11
JOMAIITHETO
BBIIIIE TTIEPBOTO
3a/laHusl
Cuctembl TUHEHHBIX 35 KontponbHas
Qg QepeHIaIbHbIX 10 10 15 pabora
YpaBHEHUU
21 Omnpoc
. IpOBEpKa
Teopus ycToituuBocTu 6 6 9 POBEp
JOMAIITHETO
3a/laHusl
Hroro 106
[TpomexyTouHas (konuuecmeo
aTTecTanus (3auem) yacoe, **
0meedeHHbIX Ha
NPOMENCYMOYUHYIO
ammecmayuio)
4 cemecTp
HanmenoBanue HomuHajbHbIE TPYA03aTPATHI
pa3/iesioB U TeM o0yualonierocs =
[P}
AMCHUIINHBI KonrakTHas CamocrosiTe/ibHAA S
(MmonyJisn), pabora padora 2 g
(pab6ora BO odyuarouerocs, 51 a
®opma B3aUMO/IENiCTBUH C aKajJjeMu4ecKue s 5
. >
NMPOMEKYTOYHOI npenojaBartejem) Yyacel = = E
aTTecTAIMH 110 Buasl > -
o 2]
AUCHUILINHE KOHTAKTHOM 3 =
=
(MonayJ110) padoThl, = S o:)
2]
aKaJleMUYECCKHe § ) 5
& =
YacChbl - % I
=]
o) o = 2
5 = O 3 )
xR
= I o« s 5« =) =
= O < = a, < [+ ]
X © E R < B =
T E S EEZE 2
S O K S = H o
) > )
= 3]
Henunelinbie cucTemsl. 18 Tect
KBazunuueiitnbsie pOBEPKA
YPaBHEHUS B YaCTHBIX 6 6 6 JIOMaIIHETO
MIPOU3BOJIHBIX TIEPBOTO 3aJIaHus
MOpsIIKa
73 Kontponbrast
Kpaessbie 3anaun 21 20 32 P
pabota




Bapuannonnoe 15 16 16 47 Kontponbhas
UCUHCIIEHUE pabota
Ok3zamen
HTroro | | 216 |

*B mabauye 001#CHO Obimb 3ahUKCUPOBAHO NPOBedeHUe MeKYUWe20 KOHMPOA YCneeaemocmu,
KOMOpbLi MOdicem Oblmb Peanru306aH, HANPUMep, 8 PAMKAX 3AHAMUL CEMUHAPCKO20 MUNA.

** Yacwl, omeooumvle HA NpoGedeHUe NPOMENCYMOUHOU ammecmayuu, 8blOeNAIOMcs U3 4aco8
camocmosamenvHol pabomwl 0byyarowezocs. (3auem —6 uacos, Ik3ameHn — 8 4acos)

6.2. Conep:xanue pa3iesioB (TeM) IMCHUIINHbBI

Nen/m | HaumenoBanue pazzaenos | ConeprkaHue pasienoB (Tem) JUCHUILTUH
(Tem) TMCUUIIAHBI

1. [Tonsarue muddepeHnranbHbIX YypaBHeHHH. DU3ndecKue
3a/1a4u, IPUBOISAIINE K OOBIKHOBEHHBIM
muddepeHIMaTbHBIM YpaBHEHUSM. Y paBHEHUE KOJIeOaHHiA.
VYpaBHeHUE paAroaKTUBHOTO pacnazaa. 3agaun Komm ¢
HayvaJIbHBIMH JJAHHBIMH U KPaeBbIC 3a/1auu.

Huddepenunansubie Huddepernunanbable ypaBHEHHS, UHTETPUPYEMBIC B
YpaBHEHMS [IEPBOTO kBagparypax. OOiee, yacTHoe, ocoboe pemieHre. Meron
MopsiaKa pasnenenus nepeMeHHbIX. OJHOpOIHOE, THHEIHOE,

ypaBHEHHE B ONHBIX Auddepenimanax. Marerpupyomui
MHOXUTENb JuddepeHimanbabie ypaBHEHUS TIEPBOTO
MOPAZIKA, HEPA3PEUICHHbIE OTHOCUTEIHHO MTPOU3BOTHOM.
Teopema cyliecTBOBaHUS U €JUHCTBEHHOCTH PEILICHUS.
VYpaBuenus Jlarpanxka, ypasaenue Kuepo.

2. Huddepennnanpapie ypaBHEHHS N-T0 TOpsiaKa. MeTo bl
MIOHWKEHHUS NOpsi/IKa ypaBHeHUs. JInHeiiHoe ogHOpoIHOE
muddepeHnmranbHoe ypaBHEHHE N-TO MOPSIKA.
dyHnaMeHTaIbHAas cUCTeMa perieHuil. OnpenenuTens
Bponckoro.

JIuneitnoe HeogHOPOIHOE AU depeHInanbHOe ypaBHEHHE.
Teopema o cTpyKType 00LIero pereHus IMHEHHOro
HEOJAHOPOJHOTO ypaBHeHHs. MeTo]| BapHallii MOCTOSTHHBIX
HaXO0XJACHUA YaCTHOT'O PCHICHNA HECOJAHOPOAHOI'O YPaBHCHM.
Jluneitnoe ogHOpoHOE MU hEepeHITNAIBPHOE YpaBHEHNE
BTOPOTO MOpPsAKA C TOCTOSHHBIMU KO3 (DUIIMEHTaMH.
XapakTtepuctuieckoe ypaBHeHne. CTpyKTypa oo1ero
pemieHust. YpaBHeHue Diinepa. CBelleHHE K yPaBHEHHIO €
MIOCTOSIHHBIMH KO3 puLineHTaMu

HuddepenunanbHble
ypaBHEHHUSI TTOPSIKA
BBIILIE TTEPBOTO




CucreMbl TUHEHHBIX
nuddepeHIaTbHBIX
YpaBHEHUU

JIuneitHpie OTHOPOAHBIE CUCTEMBI. DyHIAMEHTAIbHAS CUCTEMA
pemenuii. Onpenenurens Bporckoro. O6miee perneHue
nuHEeNHHOU cucteMbl. Haxoxnenue GpyHnaMeHTaIbHON CUCTEMbI
pEeLIEeHHH 1)1l IMHEHHON CUCTEMBI C MOCTOSHHBIMU
KodunrenTamu. XapakTepuCTHUECKOE ypaBHEHHUE.
Haxoxnenue pyHIaMeHTaIbHON CUCTEMBI PEIICHUH IS
JMHEWHON CHCTEMBI C MMOCTOSIHHBIME K03 puimeHTamu B
JIBYMEPHOM ClTydae.

OO6ee pernieHue HEOJHOPOIHOM CUCTEMBI. MeTo 1 BapraIuu
MOCTOSIHHBIX TP PELICHUU HEOJHOPOIHOM CUCTEM.

Teopus yCTOMYMBOCTH

OcHOBHbIE TOHATUS TEOPUU YCTOMUMBOCTH. Y CTOMYMBOCTH
peuieHus JINHEUHON cucTeMbl. TOUKH OKOS. Y CTOMYMBOCTD 110
nepBoMy NpubIMKeHuto (nepsblil Metoa JlsnyHosa).
HccnenoBanue TpaekTOpuil B OKPECTHOCTH TOYKHA TOKOS.
Bropoii wmeron JlsmyHoBa. @ynkuus JlanyHoBa. Teopema
JIsmyHoBa 00 YCTOMYMBOCTH.

Knaccudpukanusa Ttodyek MOKOS Ha IJIOCKOCTH. Bosmyienue
TuHaMHU4YecKuX cucreM. Teopema ['poOmana-XapTmaHa

HenuHennrie cUCTEMBI.

KBazunmneiHbie
YpaBHEHHUS B YACTHBIX
MIPOM3BOIHBIX TIEPBOTO
MopsIIKa

Henunelinble cucremsl. IlepBble uMHTErpagbl aBTOHOMHOM
CHUCTEMBI.

KBaswinHelHbIe ypaBHEHUS B YaCTHBIX IIPOU3BOJHBIX IEPBOTO
nopsiaka. Xapakrepuctuku. O6mee pemenue. 3agaua Komm.

KpaeBbie 3amaun

IlocraHoBKa ~ KpaeBbIX  3agad A OOBIKHOBEHHBIX
Qg QepeHaIbHbIX ypaBHEHUN BTOPOT'O rnopsaka.
CymiecTBoBaHNE U €MHCTBEHHOCTb PEILEHUs KpPaeBOW 3aJauu.
@opmyna I'puna. IlocTpoeHue pemieHMs KpaeBOW 3ajadu ¢
nomotneto pynkiuu I'puna. CymectBoBanue ¢pyHkuuu I'puna.
[locraHoBKa KpaeBOW 3ajaud NpU CYIIECTBOBAHWU PELICHUS
OJTHOPOJHOM KpaeBoW 3amauu. Teopema o0 pa3pemIuMocTu
HEOJHOPOJHON KpaeBOU 3a/1auHu.

3agaua ltypma-JlnyBunns. [lomHoTa cuCTeMbl COOCTBEHHBIX
¢ynkuuii. Teopema CrexnoBa. YpasHenue beccens. OcHoBHas
JIeMMa BapUallMOHHOTIO MCUNCIICHHSL.

Bapuannonsoe
VCYHCIICHHE.

[lonsitne ¢yHkmuoHana u ero Bapuauuu. IlocraHoBKka
BapHallMOHHOM 3a7aun. Heo0xoanMoe ycioBHe 3KCTpeMyMa.
OcHoBHasl 1IeMMa BapualliOHHOTO UCYHUCIICHUS.

YpaBHeHUs Olinepa. QyHKIMOHAIIBI, cojepIKalue
MIPOM3BOJIHBIE TMOPsAKa BhIlIe nepBoro. Heodxoanmsle ycioBus
JKCTpEMyMa. MHoromepHsbIe BApUALMOHHBIE  3aJa4H.

Ypasuenue Ditnepa-OcTporpaackoro.




7. ®ona oueHouHbIX cpeactTB (POC) nis oeHMBaHKUS Pe3yJIbTATOB 00YUYEeHHsI 10O

AUCUUILINHE

Ha JIEKIHSIX: KOHTPOJIBHBIIM OMPOC MO MPOWJIEHHOMY MaTepHay;
HA CEMHHApax: BIOOPOUYHAS MPOBEPKA BBHIMIOJHEHUS JOMAITHUX 33/IaHUH, OLIEHKA BBITTOJHEHUS
3aJJaHU# MPOrpaMMbl CEMHHApA.

7.1. TunoBble KOHTPOJIbHbIE 32IaHUSI UJIH HHbIE MATEPHAJIbI /IJIA POBeAeHHs TEKYIero

KOHTPOJIA YCIIEBAEMOCTU.

1 Haiitu obmiee perieHme
x=ax+y+t
y =3x + 5y
2 UccnenoBaTh Ha yCTOMYUBOCTD HYJIEBOE PEIIICHIE

& =2e “—y/4d+ay,
g =In(1+z+ ay).

3 HailTu coCTOSIHUSI paBHOBECHSI U OIUCATh UX TOMOJIOTHYECKUM THII.

. y -y+1

len—
1+a
y=x-y

4 PemmTh KpaeBylo 3a7ady
y”’+ay=0
y’(0)=0, y(1)=1
5 Ipu xakoMm «b» peluenue CoaePKUT NEPUOANYECKUE QYHKIMH
x =2x +ay
y=bx+5y+e 3

7.2. TunoBble KOHTPOJbHBbIE 3aJaHUS WJIH WHbIE MATEePHAJIbI JIA
NMPOMEKYTOYHOM aTTeCTALNH.

Bonpocsl k 3auery

1.

2.

VYpaBHeHUs ¢ pa3AeoIUMUCS IEPEMEHHBIMU, IPUMEP PELICHUS.
Onnopoausie auddepeHnnaibHble ypaBHEHUS, TPUMED PEIICHUS.

JInHeliHoe YPaBHCHUC IICPBOI'0 NOpAAKA, IPUMEP PCLICHUS.

NMPOBCACHUSA

Meroa Bapuanyu s JMHEMHOTO YpaBHEHHE IIEPBOTO MOPSAKA, IPUMED PELICHUS.

VYpaBHeHus B MONHBIX TuddepeHnmanax, mpuMep perieHus.

Bomnpocsl Kk 3k3aMeHy:

1.

2.

[Tonsitue nuddepeHaNbHBIX YpaBHEHUHN U €T0 pelieHus], IpuMep
dusnueckue 3a1auu, TpUBOAIINE K AU hepeHInaTbHBIM yPaBHEHUSM.
VYpaBHeHHEe KoeOaHNs MasTHUKA.

HauansHbie ycjioBusd, 3aga4a KOH_II/I, IIPpUMCPHIL.



5. Jlemma I'ponyoina.
6. VYcrnosue Jlunmmuia u TeopeMa 0 €IMHCTBEHHOCTH PEIICHUS, IPUMEP.

7. YacTHoe n obuee peleHus, MHTerpan auddepeHuUManbHOro ypaBHeHMS, NpUMepbl.
8. YpaBHEHHS ¢ pa3ACIAIOUIUMUCS IIEPEMECHHBIMU, TIPUMEP PEIICHHUS.

9. Opnopoausie auddepeHnnaibHble ypaBHEHUS, IPUMED PEIICHUS.

10. JIuneiiHoe ypaBHEHHE TIEPBOTO MOPSIKA, IPUMEP PEIICHHUS.

11. Merox Bapuaiuu Jajsi JIMHEHHOTO YPaBHEHHE MIEPBOTO MOPSIKA, IPUMEP PEIICHHUS.
12. YpaBHeHus B moaHbIX quddepeHnyanax, mpuMep perieHusl.

13. HTerpupyromuii MHOKUTENb, IPUMEP PELICHUS.

14. Tuddepennmanbabie ypaBHEHUS, HE pa3pelIEHHbIE OTHOCHTEIBHO MPOU3BOIHBIX,
TEOpeMa O CYLIECTBOBAaHUM PELICHHUS.

15. Vpasuenus Jlarpanxka u Kiepo, npumepsi.

16. [IprHIMT CKATBIX OTOOpaKEHHI, TeOpeMa CYIIeCTBOBAHUS U €IUHCTBEHHOCTH PEILICHHSI
3amaun Komm.

17. TeopeMsl 0 I1aIKOM 3aBUCUMOCTH OT HaYaJbHBIX JJAHHBIX U MapamMeTpa.

18. luddepennmanbubie ypaBHeHHs N-TO MOpsAKa. MeToIbl MOHUKEHUS MOPSIKA
YpaBHEHUS, TIPUMED.

19. JIuneiinoe nuddepeHnnanbHoe ypaBHEHHE N-TO MOPSIKa, IPOCTPAHCTBO PELICHUH,
npuMmep.

20. Onpenenurens BpoHckoro, TeopeMsl 00 onpenenurene Bponckoro, mpumMepsl

21. dynnamMeHTanbHas CHCTEMa PEIIeH i, TeopeMa 00 00IIeM peleHIH JTHHEHHOTO
YpaBHEHHUs N-TO MOPsAJKA, IPUMEP.

22. O0miee penieHne JIMHEHHOTO0 HEOTHOPOTHOTO YPaBHEHUS, IPHMED.
23. JIuHeiiHbIe OTHOPOHBIE YPABHEHUS BTOPOTO MOPSAKA C TOCTOSTHHBIMA
K03 uLreHTaMu, 1eHCTBUTENbHBIE Pa3InYHbIE KOPHU, TIPUMEPBHI.
24. JIuneiiHple 0THOPOHBIE YPABHEHUS BTOPOTO MOPAIKA C TOCTOSHHBIMU
K03 puLreHTaMu, 1eHCTBUTENbHbBIE KPATHBIE KOPHU, TIPUMEPHI
25. JIuneiiHple 0THOPOHBIE YPABHEHUS BTOPOTO MOPAAKA C TOCTOSHHBIMU
K03 duLIMeHTaMH, KOMIUIEKCHbIE KOPHH, TPUMEPBL.
26. JIuHeiiHbIe HEOJHOPOJHBIC ypaBHEHHS BTOPOTO TOPSIKA CO CHEIHAIBHON MpaBoit
4acTblo, IPUMED.

27. Pemenne TMHEHHBIX HEOJHOPOAHBIX YPAaBHEHUH BTOPOTO MOPSIKA METOIOM BapHaIliH,
HpuMep.
28. YpaBHeHHe Diiepa, mpuMep.



29.

30.
31.

32.

33.

34.

35.

36.

37.
38.

39.
40.
41.
42.
43.

44,

45.

46.
47.

48.

49.
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Cucremsl nudpepeHnnanbHbIX YpaBHEeHUM, 3a1a4a Komu, TeopemMa cymecTBoBaHUS U
€/IMHCTBEHHOCTH, O0IIIee pelIeHue.

OpHopoHas cucTeMa JIMHEWHBIX ypaBHEHUH, pyHIaMeHTallbHAs MaTpULIa, IPUMEPBHI.
Bponckuan u popmyna Jlnysmiis, npumep.

HeonHopoanast cucreMa JTUHEHHBIX YpaBHEHUH, TEOPEMA O CTPYKTYpE OOILEro pelieHus,
IIpUMep.

Cuctema TMHEHHBIX YPAaBHEHUH C TOCTOSTHHBIMH KOA(Q(PUIIMEHTaAMH,
XapaKTEPUCTUUYECKOE YPAaBHEHHE, IPUMED.

Cuctema IMHEHHBIX YPAaBHEHUH C TOCTOSTHHBIMH KOA(Q(PHUIIMEHTaMHU, CIIydail HEKpaTHBIX
KOpHEHN XapaKTEpPUCTUYECKOIO YPABHEHUS, [IPUMED.

Cucrema JIMHEHHBIX YpPaBHEHUH C MOCTOSHHBIMU KO3 QULIMEeHTaMH, ClTydyall KpaTHBIX
KOpHEH XapaKTEepPUCTHUYECKOrO0 YPaBHEHUs, IPUMED.

Cucrema JIMHEHHBIX YPaBHEHUH C MOCTOSHHBIMU KO3 (QULIUEHTaMU, CITydan
KOMIUIEKCHBIX KOPHEH XapaKkTepUCTUYECKOTO YPAaBHEHMUSI, [IPUMED.

MarpuyuHas 5KCIOHEHTA KaK PEMICHUE CUCTEMBI JIMHEUHBIX YPAaBHEHUM.

Pemenue HCOAHOPOAHBIX JIMHEHUHBIX CUCTCM, MCTO Bapualliuu IMPOU3BOJIbHBIX
IMOCTOAHHBIX, IIPUMEP.

Onpenenenne ycTOMUUBOCTH, ACUMIITOTUYECKON YCTOMUMBOCTH PELLIECHUS, IPUMEPBI.
Y CcTONYMBOCTB JINHEWHBIX CUCTEM C IIOCTOSTHHON MaTpPUIIEH, IIPUMEPHI.
Krnaccudukanys Touek mokost IMHEHHBIX CUCTEM, IPUMEPHI

CocTosiHUS paBHOBECHS HETMHEHHBIX cucTeM, TeopeMa ['poOMana-XapTMaHa, mpumep.
ANTOpUTM HCCIIENOBAHUE TPAEKTOPUI B OKPECTHOCTH TOYKHU IIOKOSI, TPUMEP

KBa3unnHelHble ypaBHEHMS B YaCTHBIX IPOM3BOIHBIX IIEPBOTO MOPSIIKA.
Xapakrepuctuku. 3anada Komwm, npumep.

IToctaHOBKa KpaeBbIX 3a]1a4 AJisl OOBIKHOBEHHBIX AU (epeHnanbHbIX ypaBHEHUH
BTOPOTO MOPSAKA, IPUMEPHI.

ToxnectBo Jlarpanxka u popmyna I'puna g kpaeBoil 3a1aum, nmpumep.
CymectBoBanue GpyHkiuu ['puHa u ee nocTpoeHue, npumep.

[TocTpoenue pemieHus: KpaeBo 3a/1a4l HEOAHOPOJHOTO YPABHEHUS C TOMOIIIbIO
¢byuxun ['puna. [Ipumepsr.

3anayva lltypma-JInyBusis, npumep.
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50. Teopema B. A. CrekiioBa 0 MOJTHOTE CHCTEMBI COOCTBEHHBIX (PyHKIMH 3anayun [ITypma-

JInyBus, HaXOXKIeHHE KO3(PPHUIIUEHTOB Pa3IOKCHHUS.

IIKAJIA 1 KPUTEPUU OIIEHUBAHUWSA pesyanTaToB 00ydenus (PO) no jucnuniimHe (MOayJaio)
Ouenka
POwu
He 3auteno 3aureHo
COOTBETCTBYIOIIN
BUJIBI OIICHOYHBIX CPEJICT
3uanus
8UObL OYECHOUHBIX CPEOCM8. Oo6mue, HO HE CdhopMupoBaHHbIC
(t 4 P OtcyrcTtBre | DparMeHTapHBIE He, (bopmup
YCMHble U NUCbMEHHbLE . CTPYKTYPHUPOBAaHHBIE | CHCTEMAaTHIECKHE
3HaHUI 3HAHUA
ONpOCHL U KOHMPOJILHBIE 3HAHUA 3HaHUSA
pabomul, mecmol, U m.N. )
Ymenust B nenom ycneunoe,
(814061 OYEHOUHBIX CPeOCm8: B teson HO coJiepKariee
npakmuyecKue KOHMpOIbHbLE OTJENBHBIC TIPOOECITBI YcnenmHoe n
OTCyTCTBHE | yCIIEIIHOE, HO HE
3a0anus, Hanucauue u o YMCHHE (IOMyCKaeT | CHUCTEMaTHYECKOe
YMCHHI CHUCTEMaTHUYECKOE
3awuma peghepamos na MCHHE HETOYHOCTH yMCHHUE
3A0aHHYI0 MeMy U M.N.) M HENPUHIIUIHAATIHHOTO
Xapakrepa)
HaBbikn
(B1ageHus, ONBIT Hanuuue B nesom CdopmupoBaHHbIE
NesITeJIbHOCTH) OrtcyTcTBUE OT/EJIbHBIX ’ HaBBIKU
c(hopMHpOBaHHBIE
(814061 OYEHOUHBIX CPeOCm8: HaBBIKOB HaBBIKOB (BmageHus),
N HaBBIKH (BJIAJACHUA),
8bINOIHEHUE U 3auuma (BmameHui, (Hammaue TIpUMEHSICMEIC
. HO UCIIOJIb3yEeMBIE HEe
Kypcogotil pabomsl, omyem no OTIbITA) (hparMeHTapHOTO 2 TIPH PEUICHUN
B aKTUBHOU (opme
npakmuxe, omuem no HUP u OTIBITA) 3a7a4
m.n.)

8. PecypcHoe oGecrieuenmue:

IlepeyeHb OCHOBHOII ¥ /IONOJHUTEJBHOH JHMTepaTypbl (y4eOHMKM U yueOHO-

METOUYECKHE Toco0us),

a) OCHOBHas JIUTEpATypa:

1. TuxonoB A.H., BacunbeBa A.b., CemnukoB A.I'. /ludgdepeHumanbabie ypaBHEHU. —
M.: «Hayxka», 1980. -230 c.

2. Dnwcronsl JI.O. Jluddepennmanbable ypaBHEHUs U BapUallMOHHOE UCUUCIIEHHE. - M.
«Hayxka», 1965. -279 c.

3. Omurtpues B.U. luddepenmansHble ypaBHEHUS U BaprHallnoHHOe / YueOHoe nocobue. -
M.: Uznarensckuii otnen gaxynsrera BMuK MI'Y um. M.B. Jlomonocoga, 2000. - 95 c.

4. ®ununnos A.®. CoopHuk 3a1a4 1o AuddepeHnnanbHbIM ypaBHeHUIM. — M.: UnTerpan-
[pecc, 1998. — 208 c.
0) JONOJIHUTENbHAS JIUTepaTypa:

1. Hontpsarun JI.C. O6bikHOBeHHBIE AU depeHnnanbHble ypaBHeHus. — M.: «Hayxkay,
1974. - 210 c.

2. Tlerposckwmii W.I". JIekiuu 1mo Teopun 0OBIKHOBEHHBIX MU GEpEeHIINATBHBIX YPaBHEHHH.
— M.: «Hayka», 1970. - 190 c.

B) MlHTEpHET-DECYPCHI:

=

Journals of American Mathematical Society — http://www.ams.org/journals/
Journal of the London Mathematical Society — http://www.jIms.oxfordjournals.org/

no
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Onucanue MaTepuaIbHO-TEXHUYECKOT0 o0ecneyeHusl.

- ouonuoreka Gunuana MI'Y B r. CeBacToroJe;

- JIGKIIMOHHBIC AYyAWTOPHH, CHA0XEHHBIC MYJIbTUMEAUUHBIMU CPEICTBAMH IS
JEMOHCTpALIMH MPE3eHTAIUH;

- KOMIIBIOTEpHBIE KJIacChl ¢ goctynoMm k MutepHer-pecypcam (BkiI. pecypcsl MIY) ¢
moboro kommblorepa. KaxaoMmy CTyIZeHTY B KOMIIBIOTEPHOM — KJIacCe  JIOJKEH
OTPEACNAThCA WHAMBUIYAIBHBIH MPOQWIb, NAIOMUKA  BO3MOXKHOCTH  COXPAHSTH
BBIMIOJTHEHHBIE 33/IaHUS  HA TMPAKTUYECKUX (CEeMHUHApCKOe) 3aHATUSAX (B 4achl
CaMOCTOSITENILHOM pabOThI) 10 PK3aMEHA.

9. CooTBeTCTBHE PE3yJabTATOB 00y4yeHHs N0 JaHHOMY JiemenTy OIIOII,
pe3yiabTaTtam ocBoenusi OIIOII yka3ano B o0mieii xapakrepuctuke OITIOII.

10. SI3bIk nMpenogaBaHus- PyCCKMii
11. IIpenoxaBatenu: Ocunenxo I'. C.

12. ABTop nporpammbi: Ocunenko I'. C.



