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PabGouass mporpamma nucuuiuinHbl «JluddepeHnuanbHbie M  HHTErpajbHbIe
ypaBHeHusi» coctapiieHa B 2018 romy B cootBercTBuM ¢ TpeboBanusmu ®I'OC BO
no HamparieHuto 13.03.02 - DaexkTposHEpPreTHKa W JJIEKTPOTEXHHKA (YpOBEHD:
OakanaBpuata) om « 3 » cenmsaops 20152. Ne 955.

PazpaboTtuuk: kadenpa muddepeHIManbHBIX ypaBHEHUH U (PYHKIIMOHAIBHOTO
ananm3a, /[xabpaunmnona Jleitimta MycaeBHa, kKaHAuIaT (PU3UKO-MAaTEeMAaTHIECKUX HAYK,
JIOLICHT.

Pabouyas mporpaMma IUCIUIUIMHBI 0JI00peHa:
Ha 3acenanuu kadeapel JYu @A ot «31» mas 2018 r., mpotokoa Nel(

/ "Lﬁ
3aB. kadeapoit @ 4 CupaxyauaoB M.M.

Ha 3acelaHni MeToIMYecKo KOMUCCHH (PaKyIbTeTa MAaTEMaTUKN U KOMITbIOTEPHBIX

HayK oT «27» utong 2018 1., mpotokoi Neb.

/'fj“ e If'
[Ipencenarens Lif{'t ke beitbonaes B./]..
Pabouas mporpamMma JUCIMIUIMHBI COTJIacCOBaHA C YyYeOHO - METOAMYSCKHUM
ynpasineHuem «29» urons 2018r.
Havaneauk YMY (%ﬂ/ Tacanramkuesa A.T.
“7




Conep:xanue
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AHHOTanUs pado4yei NPOrpaMmMbl JUCHUILIIMHBI.

Huctunnuna ' AnddepeHunanbHbie  HHTErPaJbHble YpPaBHeHMs ' BXOJHUT B 0a30BYIO
4acTh 00pa3oBaTeIbHON MpOrpaMMBbl fakaJaBpHaTa Mo HampasieHuto (cnenuansHoctu) 13.03.02.
""JJIeKTPO3HEPreTHKA 1 3J1eKTPOTeXHUKA"

Hucnunnuua peanu3yercs Ha (¢usnueckoM dakynbrere  Kadeapoit — auddepeHnnanbHbIX
ypaBHEHH U PYHKIIMOHAIBHOTO aHAJIN3A.

ConepkaHue AUCLUILUIMHBI OXBAaThIBAET KPYr BOIIPOCOB, CBSI3aHHBIX C ()OPMHPOBAHHEM U
Pa3BUTHEM Y CTYJIEHTOB NMPO()ECCHOHANBHBIX U CHEIHAIHHBIX KOMITETCHIINH, TTO3BOJISIOMIAX UM Ha
0a3e OCBOEHHBIX TEOPETHMYECKMX U TPAKTUYECKUX OCHOB MAaTeMaTHYECKOro armapara
OCYIIECTBIISATH MPO(PECCHOHATBHYIO 1A TEILHOCTb.

JlucuuiuinHa HauneneHa Ha (OpMUpPOBaHHE CIEAYIOIMX KOMIIETEHIMH BBITYCKHHUKA:
npodeccuonansubix — OIK-1, OIK-2, OK-7.

[IpernonaBanue AMCUUIUIMHBI MPEAyCMATPUBAET NMPOBEACHHUE CIEAYIOIIUX BUIOB YUeOHBIX
3aHATHUH: JIEKIIHH, IPAKTHYECKUE 3aHATH,CAMOCTOsATeIbHAs PadoTa.

Pabouass mporpamMma AMCHUIUIMHBI MpEAyCMaTpUBAaeT IPOBEIEHHE CIEIYIOUMX BHUI0B
KOHTPOJISI yCIIeBaeMOCTH B (hopMe KOHTpPOJibHAs PadoTa, KOJJIOKBHYM M TEeCTHPOBAHUE WU
POMEKYTOUHBIA KOHTPOJIb B (hopMe_IK3aMeHa.

OObeM MUCHMIUIMHBI 3 3a4€THBIX eIWHUI], B TOM uncie B 108 akagemmuyeckmx dacax mo
BUJAM y4€OHBIX 3aHATUH

Cemec | YueOHble 3aHATHUS ®opma

Tp B TOM YHCJIIE MIPOMEKYTOUHOMN
KonTakTHas pabota o0yyaromuxcs ¢ npenogaBaTesieM CPC, B |arTecrauuu
Bce | u3 Hux TOM (3auer,
ro | Jlexn | Jlaboparopn | [Ipaktuyeck | KCP | xoncyn | 4ucie mbdeperumposa

15044 bIC 3aHATHS | U€ 3aHATHUA pTAI[MU | OK3aMeH | HHbIH 3a4CT,
9K3aMEeH
3 108 | 18 18 36 36 IK3aMeH

1. Ilesiu OCBOEHUSA TUCIUININHDI.

Heasimu ocBoenus qucturiuabl "JludpepeHnnanbaple M HHTETpaIbHbIC YpaBHEHUA'" SBIISIOTCS !

- OCBOCHHE TEOpPHHM U TMPWIOKEHHE HUX K pemeHuto auddepeHnanbHbIX U HHTErPaTbHBIX
ypaBHEHH, cucTeM MU epeHINaTbHBIX YPaBHEHUH ¢ WCCIIEIOBAaHHE BOMPOCOB YCTOHYHMBOCTH
pemieHuii AuddepeHnnaIbHbIX ypaBHEHHH.

-OBJIa/ICHHE MeTo/1aMu pelieHus quddepeHIanbHbIX YpaBHEHUN U HHTETPATbHBIX YPaBHEHHH 7151
co3/1aHus1 0a3bl MOCIETYIOIUM KYPCaM.

2.Mecto qucuumiaunbl B cTpykrype OIIOII 6akanaBpuara.

Jucunmmna " Jlnddepennmansaple 1 UHTETpabHbIE  ypaBHEHHS
4acTh MaTEMaTHYECKOTO U €CTECTBEHHO - HAYYHOI'O LIUKJIA.

SIBasieTcst OJHMM M3 HaydaJbHBIX PA3/e/iOB COBPEMEHHOM MaTeMAaTUKH M UTPAET BaXKHYIO
pOJIb B OCO3HAaHHOM OCBOEHHMM JPYTUX MAaTEMAaTHYECKMX M NMPHUKIAIHBIX JUCLUIUIMH, T.K. METOJbI
muQQepeHMaIbHBIX 1 MHTETPATbHBIX YPaBHEHHWH HAXOAAT CaMO€ IMIMPOKOE MPHUMEHEHHE BO
MHOTMX HayKax, B ()M3UKE B IEpBYIO0 Odepeslb. JTa TUCHMIUIMHBI BMECTE C MaTEeMAaTHYECKUM
aHAM30M, Teopuel (YHKIMM KOMIUIEKCHOTO H JCHCTBUTEIHFHOTO TEPEMEHHOTO SIBIISIOTCS
(GbyHIaMEHTOM, Ha KOTOPOM CTPOUTCS BCS MaTeMaTHUeCcKas HayKa.

BXOJUT B 0a30BYIO




3. Komnerenuun oOy4aromierocsi, (popMupyeMble B pe3y/jbTaTe OCBOCHUS] AUCHMILIUHBI
(mepeyeHb NIIAHUPYEMBIX Pe3yJIbTATOB 00y4eHust).

Kon
KOMIIETEH
85051

DopmyIMpPOBKa
komnetreHuu u3z ®I'oC BO

[Tnanupyembie pe3yiabTaThl OOy4YeHHs (ITOKA3aTeIU
IOCTYKEHUSA 3a1aHHOTO YPOBHS OCBOEHUSL
KOMITCTCHITHH )

OK-7

OIIK-1

CrocobHOCTh K
caMOOpraHu3aIuu u
caM000pa30BaHHIO

CrniocoOHOCTB
OCYIIECTBIIATH
MIOVCK,XpaHCHHE
,00paboTky W aHAIM3
WHGOPMAIIUU U3 PA3TUIHBIX
HMCTOYHHKOB u 0a3
JAHHBIX,IPEACTABIATh €€ B
TpeOyemom  ¢dopmare ¢
UCIIOJIb30BaHNEM
MH(GOPMaLIMOHHBIX
,KOMITBIOTEPHBIX M CETEBBIX
TEXHOJIOTHA.

3HaeT: copepKaHHE MPOIECCOB CAaMOOPTaHU3AIUU U
caMo00pa3oBaHMsl , UX OCOOCHHOCTEH M TEXHOJOTUM
peanu3aiym.

YMmeer: IJIaHUPOBATb Ja(SA1051 n YCTaHaBJIMBATh
MPUOPUTETHI  TIPH BbIOOpEe crmocobe MpUHATHUS
peumeHuii ¢ y4eTOM YCIOBUM,CPENCTB ,JIMYHBIX
BO3MOXXKHOCTEH M BpPEMEHHOW  TEPCIEKTHUBBI
JOCTIKEHUS nieneir. CaMoCToSTeTbHO CTPOUTH
mpouecc oBlajeHus uHpopMalued, 0TOOpaHHON u
CTPYKTPYUPOBAHHOU Ui BBITIIOJTHEHUS
npodeccCHuoHaNbHOM e TEIbHOCTH.

Bnaneer: TexHOJNIOTMSIMU OpraHu3aldu  Ipolecca
camMo00pa3oBaHus,IpUEMaMH  LI€JIENoJlaraHus  BO
BPEMEHHOW MEPCHEKTUBE,CIOCO0aMH TIAHUPOBAHUS
U OpPraHu3alii,CaMOKOHTPOJII W CaMOOIEHKH
NEeSATEIbHOCTH.

3HaeT. OCHOBHBIE HCTOYHHUKM M 0a3bl JaHHBIX
HEOOXOMUMBIC JUIsI TOUCKA W XpaHEHUS Hay4dHOU
nHpopmanuu.CoBpeMEeHHBIE TIAKEThl  MPHUKIATHBIX
porpaMM HeoOXoauMbIe s 00pabOTKM M aHamu3a
JAHHBIX AKCTICPUMEHTAIBHOTO  MCCJICIOBAHUS
(bu3MYeCKUX W APYTUX 3a7a4.3HaeT KaK MpeCTaBUTh
pe3yabTaThl UCCIIEIOBAHUN B COBPEMEHHOM dopmMare.
YMmeerT: pemiath GU3NYECKUE 3a7aUd MPUBOISAIINE K
nudpepeHInaTbHBIM YPaBHEHUSIM U MHTETPATbHBIM
ypaBHEHUSIM. Y MEET IPUMEHSTh YHCIICHHbIE U JPYyTUe
METOABl PEHICHUH TpHU TOMOIIM  CIEIHATBHBIX
naketoB  [I[I.Ymeer  odopmisiTh  pe3ynbTaThbl
WCCTIeIOBaHUI B BUJE CTaThH ,JI0KJIaa U pedepara.

Baageer:MeTromaMyu  UCCIEAOBAaHUS W METOJAMU

CTAaTUCTUYECKOM 00paboTku TAHHBIX
HucciacaoBaHusa,MCTOdaMU HpeIICTaBJIeHI/IH JaHHBIX
WCCIICIOBAaHUS C  TOMOINBIO  MH(OPMAIIMOHHBIX

TEXHOJIOTHUH.




CnocoGHoCTh
MIPUMEHSTh
OIIK-2 COOTBECTBYIOIUHI (PU3HKO-
MaTE€MaTHYECKUI
anmapar,MeTo/bl aHaJIu3a U
MO/JICITUPOBAHUS, TEOPETHUEC
KOTO U SKCIPUMEHTAIBHOIO
WCCIICIOBAHHUS TIPH
peleHnu
npodeccuoHanbHBX 3a1a4.

3Haer: OCHOBHBIE TEOPEMBI Teopuun
muddepeHIManbHbIX YPaBHEHUM, a Takoke JIpyTrux
MaTeMaTHYECKUX TUCLUIUINH.3HAET OCHOBHBIE CBS3U
MEXTy JTUCLUUIUIMHAMU €CTECTBEHHOT'O
LIUKJ1a,0CHOBHBIE aJITOPUTMBI u METOBI
MaTeMaTU3al1 HAyYHOI'O 3HaHMUS.

YMmeer: IpUMEHATH [OJYYEHHBIE 3HAHUA U
pemieHuss  3a7ad B paA3IMYHBIX  00JACTIX
MaTeMAaTUYECKUX HAayK, TaKUX KaK YpaBHCHHs B
YAaCTHBIX MPOU3BOJHBIX, METO/IbI MaT()U3UKH. pelIaTh
KJIacCMYeCKHe 3ajaud (U3MKM U TPUKIATHON
MaTeMaTUKd C HOMOLIbI0  Ju(depeHInalIbHbIX
YPaBHEHUW.YMEET  COCTAaBIATbH  MaTEMAaTHYECKHE
MOJCJIM IIpeUlaraeMblX INPUKIAIHBIX 3a7ad,peliarb
mo0ble  TUIBl  AUQYpaBHEHUH U  HHTETpaJbHBIX
ypaBHEHUHU

Bnapeer: MeronamMu MOAEIMPOBAaHUS MPAKTUYECKUX
3a/1a4 ¢ IOMOIIbI0 Au(depeHInaIbHbIX ypaBHEHUN

n HHTCI'paJIbHBIX ypaBHeHI/II\/'I . HaBbBIKaMH
MIPUMCHCHUA Ka4€CTBCHHOI'O aHajJInu3a
pemeHHﬁ.BnaneeT COBpPCMCHHBIMU METOdaMU

aHaJIM3a PEIICHU YPAaBHEHUN U UX CUCTEM.

4. O0beM, CTPYKTYpa U cOoAepKaHue TUCHUIINHBI.

4.1. O0beM TUCHHMILIMHDBI COCTABJASACT 3 3a4eTHBIX equHul, 108 akageMHYeCKHX 4acoOB.
4.2. CTpyKTYypa M coiep:KaHue TUCIUTITHHbI

OO6m1as TpyJ0EMKOCTh AUCIUIUIMHBI COCTABIISIET 3 3aueTHbIX enuuuil 108 gacos.




Tema Tpynoemk | nekiuu MpaxT./ Camocros
OCTh CEeMMHap TeJIbHAs
paborta
Moayas |. JuddepeHunanbubie ypaBHEHUSA
Tema 1. 3agauu, npuBozsIIKE K 5 2 1 2
g depeHInaIbHbIM YPaBHEHUSM.
Tema 2.YpaBHeHus ¢ pazIeisomuMU 6 2 2 2
nepeMeHHbIME. OTHOPOIHBIC U
IPUBOJALINECS K HUM.
Tewma 3. JIuneitnsle ypaBHeHus 1-ro 6 2 2 2
nopsiika. YpaBHeHue bepnyium.
Tema 4. YpaBHeHu€E B OIHBIX 5 2 1 2
muddepennmanax. MaTerpupyromuit
MHOXHTEJTb.
Tema 5. Teopema Komm i ypaBueHus 1- 4 1 1 2
ro MopsiIKa.
Tewma 6. YpaBHeHus1, Hepa3pelIeHHbIe 5 1 2 2
OTHOCHUTENILHO IPOM3BOIHOM
Tema 7. OOmiast Teopust TMHEHHBIX 4 1 1 2
mddepeHIraIbHbIX YpaBHEHUH N-TO
nopsiika
Tema 8. JIuneiinbie ypaBHeHHs N-TO 5 1 2 2
nopsiika ¢ HOCTOSHHBIMU K03 punmeHTamMu
Hroro 3a mopyas 1 40 12 12 16
Monayab |l. AaTerpanbHbie ypaBHeHUs
Tema 9. Beenenue. Ilonsitue 6 1 1 4
MHTETPaIbHOTO ypaBHEHUs. [IprMepsl
(bu3NIeCKHX 3a/1a4, TPUBOISIINX K
MHTETPaJIbHBIM YPABHEHUSIM.
Tema 10. JIunelinble UHTErpaIbHbIE 6 1 1 4

ypaBHeHusa tuna @pearonsma. Meton

onpeaenuteneit @pearoabma




Tema 11. YpaBHEHUS ¢ BBIPOKICHHBIM 6 1 1 4
AIPOM U METOJBI UX pEIICHUI

Tema 12. YpaBuenus tuna Bonbrepa un ux 6 1 1 4
peuieHne MeToI0M UTepanui

Tema 13. JIunelinble IpOCTpaHCTBA U 6 1 1 4
JMHeNHbIEe oneparopsl. [lonsaTue cnexrpa

onepatopa. Crextp OpearoabMOBbIX

OIIEepaToOpOB

Tema 14. HTerpanbHble ypaBHEHUS C 6 1 1 4
CUMMETPUYECKUM onepaTopamu. Teopema

I'unp6epra-1lImuara

Hmozo 3a mooyns 36 6 6 24
Bcezo 108 18 18 36

2.2. Cooepircanue Kypca

Monvas 1. {nddepeHunaILHLIE YPABHEHUS

[ensto wm3yuenuss monynst  «JlubdepeHnnanbHpie ypaBHEHUS » SBISCTCS OBIIAJICHHE
CTyJIEHTaMH 3HAHUI MHTETPUPYEMbIX TUIIOB AU(depeHIInaIbHbIX YPaBHEHUH TIEPBOTrO MOPAIKA U
BBICILIUX MTOPSIKOB.

OCHOBHBIMU ~ 33/lauaMHM  MOJYJIS  SIBJISIOTCS  HM3YyYEHHE METOJIOB HHTETrPUPOBAHUS
nudPepeHINAIbHBIX  ypaBHEHUH TMEPBOTO TMOPSAKA, YCTAHOBJICHHE JOCTATOYHBIX YCIOBHM
CYILIECTBOBAHUS U €JUHCTBEHHOCTH 3a7aun Koy, 1Ba MeT0/1a HaX0XACHHUS OCOOBIX PELICHHI.

B pesynbrare ycBOE€HHMS MOIYJsS CTYAEHT JOJDKEH HMMETH LIEJOCTHOE NPEACTABICHHE O
cocraBnieHUN MU epeHMaIBHBIX YpaBHEHUH 3aJaHHOTO CEMEHCTBA IMHUH.

Tema 1. 3apgaun, npuBoasiue K 11 depeHHAIBHBIM YPABHEHHAM.

Hctopuyeckast crnpaBka. TexHHYecKHe, TIeOMETpUYecKHe M OMOJIOTMYecCKHe 3a/adH,
NPUBOJALINE K MOHATUIO TU(PEpeHINaTILHOr0 ypaBHEHHS TIEPBOTO Mopsaka. YacTHOe pelieHue,
o0muii  wHTErpang, ofmiee pemeHue, ToJie  HampaBieHWH, W30KIuHBL.  COCTaBJICHHE
muddepeHIMaNbHBIX YPaBHEHUN ceMeiicTBa JTMHUA.

Ilnan nexuuu

1. HUcropuueckas cnpaBka.



3amaun (0 HarpeTroM O€TOHE, O HapOJOHACENCHHH, O pA3JI0KECHUU OaKTEepHH),
npuBosIKe K 1uddepeHnalbHbIM YpaBHEHHUSIM IIEPBOT0 MOPSAKa.

YactHoe u o011iee perieHue.

['eomeTpuueckas uHTEpnperanus audQepeHnanbHOro ypaBHeHs 1-T0 mopsika: moie

HaHpaBHeHHﬁ, HU30KJIUHEI.

Tema 2. YpaBHeHus ¢ pa3ae/silOIIMMUCS NepeMeHHbIMUA. OTHOPOIHbIE M NIPUBOASIIINE

K HUM.

[Tonstne nuddepeHnuanTbHOr0  ypaBHEHHS C  pa3fefMIONIMMUCA  NEPEMEHHBIMH.

[IpuBeneHne ero K ypaBHEHHIO C pa3/ieICHHBIMU IEPEMEHHBIMM.

[Tonsitue omHopoaHoW ¢yHKIMU JroOoro mopsaka. Dopmyna Dinepa. [lonsarue

OIHOPOJAHOTO I[I/I(I)(I)epeHI_[I/IaJ'IBHOFO YpaBHCHUA W MCECTOL MNPHUBCACHHA C€ro K YPaBHCHUIO C

Ppa3ieIOIMUMKCS IEPEMEHHBIMU. THUIIBI YpaBHEHHM, IPUBOISAIINECS K OAHOPOIHBIM YPaBHEHUSM.

1.
2.
3.

IInan nexkuuu
VYpaBHeHUs ¢ pa3AeaOMUMUCS TIEPEMEHHBIMU.
OnHOpoaHBIE YPaBHEHUS.
YpaBHeHuUs1, NpUBOASAIIME K OJTHOPOJAHBIM.

Tewma 3. JIuneiinoe ypaBHeHue 1-ro nopsiaika. YpapHeHue bepuyJiu.

OpHoponuble  nuHeiHble — AuddepeHlnraIbHble  ypaBHEHHS  [EPBOrO  MOpPsAKa.

HCOI[HOpO,Z[HLIC JIMHEMHbBIE YpPaBHCHUA TIEPBOTO IMMOPAIKA. CBoOMCTBa ATUX ypaBHeHHﬁ. BzanMocssa3b

OTUX YyPAaBHEHUH. YpaBHEHHE DbepHyuIM M €ro npuBeACHUE K JIMHEWHOMY HEOJHOPOJHOMY

ypaBHEeHHI0. BO3MOXXHOCTH 0000ITIEHUS TTOCIIETHETO.

1
2
3.
4

IInan nexkuuu
JIuneiinble ypaBHEHUS 1-TO IOpsAaKa U UX CBOMCTBA.
JIuHeliHbIe OJJTHOPOAHBIE ypaBHEHHS 1-To mopsijiKa U ero odliee CBOMCTBO.
JInneliHOE HEOTHOPOJHOE YPAaBHEHHUE U METOJ BapHAallMi IPOU3BOJIBHOIO TOCTOSIHHOTO.

VYpaBHeHue bepHyuM 1 €ro cBeACHUE K TMHEHHOMY YPABHEHUIO.

Tema 4. YpaBHeHnue B moJiHbIX AU Pepenunanax. UHTerpupyommi MHOKHUTENb.

Omnpenenenue monHoro auddepeHnrana (QyHKIUM JABYX IEPEMEHHBIX M €ro CBs3b C

ypaBHeHHeM B TonHBIX auddepenimanax. CymiecTBoBaHHEe OCCKOHEUHOTO  MHOXKECTBA

UHTETPUPYIONINX MHOXHUTENEH y Jo0oro auddepeHnnaIbHOoro ypaBHEHUS! MEPBOTO IMOpSIKa C

HemnpepbIBHO AU GepeHInpyeMbIMU KO3 P HUITHEHTAMH.

Ilnan Jekuun

1. Omnpenenenue noxHoro quddepeHpana IByX MePeMEeHHBIX B €0 CBsI3b ¢ nuddepeHmaIbHbIM

ypaBHEHHEM B MOITHBIX Au(depeHIuaiax.

2. OO6wwuii uaTerpan nugdepeHanIbHOr0 ypaBHeHUs B OIHBIX AuddepeHnuanax.



3. Tlonstne 00 WHTETPHPYIOMEM MHOXHTENE. TeopemMa CyIIeCTBOBAHUS WHTETPHUPYIOLINX
MHOYKUTEIIEHN.

4. VIHTerpupyromuii MHOXKUTENIN B YACTHBIX CIIydasix.

Tema 5. Teopema Komm AJ1s1 ypaBHeHU#i IePBOro NOPsiAKA.

Teopema  CyllecTBOBaHMSI W €QUHCTBEHHOCTh  pemieHus 3agaun  Komwm — and
T QepeHInaIbHOTO ypaBHEHHS TEPBOro MOpsaka. MeToa MOCIeqoBaTeNbHBIX MPUOIMKEHUN
[Tukapa. Ycnosue Jlunmuna. AHanu3 ciiyyaeB HEOOXOAUMBIX U JJOCTaTOYHBIX YCIOBHIMA.

Bomnpoch! poaoKeHus peleHuu.

[TpunoskeHus: K MPUOIMKEHHBIM perieHusM quddepeHInanbHbIX YPaBHEHUH.

ILnan Jekuuu

[TocranoBka HavasbHOM 3a1aun Komm.
®opmynupoBka TeopeMbl Koiu 1 ee pacundpoBka.
Nnntoctpanus Ha npuMepax.

Jloka3zaTenbcTBO CyliecTBOBaHMs MeTooM Ilukapa.

o B w D

EI[I/IHCTBGHHOCTI) pelIcHuA.

Tema 6. YpaBHeHuUs1, Hepa3pelIeHHbIEe OTHOCHTEIbHO NTPOU3BOIHOM.
HaxoxaeHnne penieHnii METOAO0M BBEICHUS NapaMeTpa. Y paBHeHue Jlarpanxka. YpaBHEeHUE

Krnepo. Orubaromas cemeiictBa pemeHni (psiMbIx) ypaBHeHHs Kiepo.

Ilinan gekuun

1. TlonsTHe 00 ypaBHEHMSIX HEPa3pELICHHBIX OTHOCUTEIBHO NMPOU3BOAHOM. [Ipumepsl.

2. Ypasuenwue Jlarpamxka. [Tpumep.

3. VYpasuenue Kiepo. [Ipumep.

Tema 7. JInddepenuuanbHbie ypaBHeHHsI BbICHIMX MNOpPsaAKoB. OO0masi Teopus
JIMHEeHHBIX JU(PepeHINATBLHBbIX YPABHEHHI N - 10 MOPSAKA.

Juddepennnanbable ypaBHEHHs BBICIIUXIIOPSIIKOB. Y paBHEHUS ,/I0ITyCalONIUe MOHMKEHUE
nopsinka. Juddepennuansupie ypaBHeHHUs, paspemmmble B KBaapaTypax. @Dynkuusa Komm.
OnHoponHble W 000OIIEHHO — OAHOpPOJHBIE AUpQepeHInanbHble ypaBHEHHS OTHOCHUTEIBHO
pa3IMYHBIX IEPEMEHHBIX U METObI MOHMKEHUS MOPAIKA.

IInan aekuuu

1. uddepenunansnoe ypasHerue - ro mopsiika npuBeISHHOTO BUA U 3a7ada Komim.
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2. Tlpusenenue nugpepenuuansHoro ypaBHeHus N-ro nopsaaka k N-cucreme ypaBHEHUH
NepBOro nopsaka u GopMysnpoBka Teopemsl Komu.

3. Twunsl ypaBHeHu#t N ro nopsijika, pa3pemmmbie B KBaApaTypax.

4. VYpaBHEHHUs, HE CcOJAEp)Kallue SBHO MCKOMOW (YHKIMM HWIM HE3aBHUCHUMOTO
IIEPEMEHHOTO.

5. TloHmxeHue Nopsiika B OMHOPOJHBIX YPAaBHEHUSAX PA3IMYHBIX TUIIOB.

6. VYpaBHeHUs, JeBas YaCTh KOTOPBIX SBJISAETCS TOYHOU MTPOU3BOIHOM.

OO0mas Teopusi JMHEHHBIX M (PepeHIHAIBHBIX YPABHEHHH N-T0 MOpAAKa.

Omnpenenenue, o0mue CBOWCTBA, (yHIaMEHTalIbHAs CHCTEMa, ONpeAenuTeab BpoHckoro.
[octpoenue obmero pemeHust oqHOPOAHOrO ypaBHeHus. @opmyna Octporpaackoro — JInyBUILIs.
[Toctpoenue oaHOpogHOTO AU(PEepeHInanbHOIO ypaBHEHHMsSI MO 3aJaHHON (yHAaMeHTalbHON
cucreme.

IL1an Jekuuu

Jekyus 1.

1. Ompenenenus u od1IME CBONCTBA.

2. OO6uas Teopus JIMHEHHOTO OAHOPOIHOIO YPAaBHEHMSL:

a) Onpenenutens BpoHCKOro U ero cBOWCTBA;

0) Teopema o cymiecTBoBaHUU (HyHIAMEHTAIBHOU CUCTEMBI;

B) [locTpoenune obmiero pernieHus: OTHOPOTHOTO YPaBHEHUS;

r) [ToHnxeHne nopsika 0JHOro ypaBHEHUS.

Jlekyus 2.

1. OGmwue cBOMCTBa HEOAHOPOIHOTO JUHEHHOIO YpPaBHEHNUS;

2. Metox BapHanuy MOCTOSTHHBIX;

3. ConpsbKeHHOE ypaBHEHHE.

Tema 8. JInHeiiHbIe ypaBHEeHHUsI N-T0 MOPSIAKA C NOCTOSIHHBIMH K03 puunenramu.

OpHopoaHble JMHENHHBbIE AuQdepeHInaibHble YpaBHEHUsI N-T0 MOpsAIKa M WX CBOMCTBA.
Xapakrepuctuyeckoe — ypaBHeHue.  Ciydall  pa3siIMuYHBIX — XapaKTEPUCTUYECKUX  KOpHEH
(meiicTBUTENBHBIX W MHHUMBIX).  Omnpepenutens  Ban-nep-monma.  Cnyuyail  KpaTHBIX
XapaKTepUCTHUECKUX KopHell. Mcrmonmp3zoBanue ¢Gopmynsl JleOHMIIA TIpU  TOCTPOCHUHU
dbyHIaMeHTanbHON cucTemMbl. HaxoxaeHue 4acTHOro penieHHsi HEOJHOPOJIHOTO ypaBHEHHS IO
BUJYy NpaBOil yacTH. YpaBHEHHE rapMOHMYEeCKMX KosieOaHuil. Pe3onanc. YpaBHenus beccens,
UYeOkbImieBa u ap.

ILnan Jekuuu

1. TlonsTHe o KpaeBol 3amaye.
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2. Oynkuws ['puna.
3. 3amaua llltypma — JlnyBumis.
Mopnyas |l. UHTerpanbHble ypaBHeHHUS
B 1anHOM pasgene paccMOTpEHbl  OCHOBHBIE IOHSTHS HMHTEIPAJbHBIX YpaBHEHH,
JVMHEHHbIE MHTErpasibHbIe ypaBHeHMs Thna ®Ppearonsma, Meroxa omnpenenuteneil dpearonsma,
YPaBHEHHs C BBIPOKACHHBIM  SIPOM M METOIbl MX PEIICHUN, METPUYECKHE IPOCTPAHCTBA,
OIEpaToOpbl CXKATUA B METPUYECKUX IPOCTPAHCTBAX, METOJ UTEPALM M €ro IPUMEHEHUE K
WHTEIPAJIbHBIM YPaBHEHHsM, YPaBHEHHs Tulla BosbTepa M MX OCHOBHBIE  METOJbl PEIICHMH,
JIMHEHHBIE MPOCTPAHCTBA W JIMHEWHBIE OIEpaTOpPbl, OCHOBHBIE IOHATHS CIIEKTpa OmIeparopa H
@pearonbMOBBIX OIIEPATOPOB.
Tema 9. Beenenue. [lousitue MHTErpaibHOro ypapHenusi. [lpumeps! pusnyeckux 3aaady,
NPHUBOAAIIMX K HHTErPAJIbHBIM YPABHEHUSIM.
1. [lonsiTHE UHTErPaJIBLHOIO YPABHEHUS
2. dwusnueckue 3a1a4u, IPUBOIALIME K MHTEIPAJIbHBIM YPaBHEHUAM
Tema 10. /InHeliHbIe HHTErPaJbHbIe YPaBHeHUs TUIIA @Ppearosbma. Metoa onpeaeauTesien
®pearojbma
1. ypaBuenus tuna ®pexaronpma
2. Meton onpenenuTencit
Tema 11. YpaBHeHHs € BBIPOKICHHBIM S/IPOM M METOAbI UX pelIeHU I
1. VYpaBHeHUE ¢ BBIPOXKIEHHBIM IPOM
2. OCHOBHBIC METO/BI PEIICHUS
Tema 12. YpaBHenusi Tuna BosibTepa u ux pemieHue MeT00M HTepalHii
1. VYpaBuenue tTuna BonpTepa
2. Meron utepanuit
Tema 13. J/IuHeiinble NPOCTPAHCTBA U JIMHEIHbIE onepaTopbl. [IoHsAiTHE cieKTpa
oneparopa. Crnektp ®@pearojbMoBbIX OIIEPATOPOB
1. JIuneitnbie mpocTpaHCTBA
2. JIuneliHbIe onepaTopsl
3. CrexTp JIMHEMHOTOo orepaTopa
4. Criektp @pearonbMOBBIX ONEPATOPOB
Tema 14. UnTerpajibHble ypaBHeHUsI ¢ CHMMeTpHYeCKUM onepatopamu. Teopema
I'mnboepra-llImuara
1. Cummerpuyeckue onepaTopbl
2. HuTerpanbHble ypaBHEHHs ¢ CAMMETPUUECKUMHU OllepaTopaMu

3. Teopema I'mnb6epra-IlIMuara
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2.3. TeMbl NPaKTU4YECKUX 3aHATUMN.
Tema 1. YpaBHeHust ¢ pa3aeJsioIuMy nepeMeHHbIMA. OJHOPOHBIEC H NPUBOASIIIUECS
K HUM
3ansaTue 1.
1. VpaBHeHUSs C pa3AeisIIONIIMU IEPEMEHHBIMHU.
2. 3anaya, IpUBOJAIIAS K YPABHEHUIO TIEPBOTO MOPSIKA.
3. OnHOpOAHbIE ypaBHEHMUS.
(Ne 51, 52, 84, 85,101, 102)
4. YpaBHeHUs, NPUBOASILNECS K OTHOPOJAHBIM.

(Ne 113, 114, 132, 133).

Tema. 2. J/Iuneiinbie ypaBHenusi 1-ro nopsiika. Ypapuenue bepnysimn.
3ansaTue 1.

1. OpHOpOIHOE JIMHEHHOE ypaBHEHNE

2. HeomnopoaHoe ypaBHEHUE.

3. VYpaBHeHue bepHyIM U €ro NpuUBEACHNUE K TUHEHHOMY .

(Ne 140, 167, 173, 174, 175)

Tema 3. YpaBHenue B noiHbix 1uddepenunanax. UHTerpupyommii MHOKHTEb.
3ansarTue 1.

1. VYpaBHeHHe B MOJHBIX qU(depeHIInaIax.

2. WuTerpupyroniuii MHOXHUTEIb.

(Ne 190, 191, 195, 196, 218, 219)

Tema 4. Teopema Kouu 17151 ypaBHeHUs IePBOro MOPSAIAKA.

3ausaTue 1.

1. Mertona nocnenoBaTenbHbIX TpubIMxenuit [lukapa.

2. YCIIOBUS €MHCTBEHHOCTH PEICHHS.

(Ne 221(a), 223(a), 225(6), 226(6), 227(a,r), 229(a,6), 230(a,0)).

Tema 5. [IuddepennuanbHbie ypaBHeHHMsI BBICIIMX MOPSAKOB YpaBHEHHUSs,
JA0MYyCKAaIOIINe MOHUKEHNe OPSIIKA.

3ausrue 1.

1. VYpaBHeHwus, pa3pemvMble B KBaApaTypax.

2. YPaBHCHI/Iﬂ, OAHOPOJHBIC OTHOCUTCIIBHO YaCTHU IICPEMCHHBIX.

3. VYpaBHeHwus, JeBas 4aCTh KOTOPHIX €CTh MOMHBINA qudepeHmar.

(Ne 422, 448, 463, 464, 501, 502).

Tema 6. JIuneiinbie ypaBHeHus [1-ro nopsiika ¢ moCTOSSHHLIMHM KO3 PUIIUEHTAMM.
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3ansaTue 1.
1. OpHOpOIHBIE YpaBHECHHS.
2. Cny4aif pa3nHuHBIX XapaKTePUCTUYECKUX KOPHEH.
(Ne 511, 512,513,514, 517, 518).
3. Ciyuaii KpaTHBIX XapaKTEepPUCTHYECKIX KOPHEH.
4. CocrtaBiieHUE OJJHOPOJIHBIX YPAaBHEHUH.
(Ne 522, 523, 524, 527, 613, 615).
3aunsartue 2.
1. HeomHopoaHble CUCTEMBI.
2. Meron Bapuaiyy nocTOSHHBIX
3. Meroa HeonpeaeneHHbIX KOO PUITUSHTOB.
(Ne 537, 538, 575, 577, 601, 602).
Tema 7. YpaBHenue Jiiiepa.
3ausrue 1.
1. VYpaBHeHus, NpUBOISALIMECS K YPABHEHUSM C TOCTOSIHHBIMU KO3 PHUIIHEHTAMHU.
2. TIpeobpa3oBanue ypaBHEHUII.
(Ne 593, 594, 599, 600).
Tema 8. Kpaesble 3agauu. 3agaua llItypma — JInyBuiis.
3ausaTue 1.
1. TlonsTue o KpaeBoi 3amaue.
2. Oynknwms ['puna.
3. 3amaua llltypma — JInyBumis.
(Ne 751, 753, 755, 764, 766, 767, 770, 771, 782, 784, 785)
Mopayas |lI. NUHTerpajibHble ypaBHeHHsA
Tema 9. BBenenne. [lonsiTue unTerpasnbHoro ypasienus. lipumeps! pusnueckux 3agay,
NPUBOASIINX K MHTEIPAJIBbHBIM YPABHEHUSIM.
1. TlonsTHE HUHTErPaIbLHOTO ypaBHEHUS
2. Owusnyueckue 3a/1a4M, IPUBOIAIINE K MHTEIPAIIbHBIM ypaBHEHUAM
Tema 10. J/Iuneiinble HHTerpajibHble ypaBHeHus: Tuna @pearoansma. Mertoa onpeaennresiei
®pearobma
1. ypaBuenus tuna ®pearonbpma
2. Meron onpenenureneit
Tema 11. YpaBHeHHS ¢ BBIPOKICHHBIM SIAPOM M METOJbI HX pelIeHHit
1. VYpaBHeHUE ¢ BBIPOXKIEHHBIM SIPOM

2. OcHOBHEBIE METOJbI pCHICHUA
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Tema 12. YpaBHenus Tuna BosbTepa u UX pemieHue MeT00M HTEPalHii
1. VYpasuenue tuna Bonbrepa

2. Meron utepauuit

Tema 13. J/InHeiiHbIe IPOCTPAHCTBA U JIMHelHbIe onepaTopsbl. I[lonsitue cnekTpa
oneparopa. Crnektp ®pearojbLMoBbIX 0IIEPATOPOB

1. JIunelinple IpocTpaHCTBa

2. JIuneiiHble onepaTopbl

3. CrexTp JIMHEHHOTO orepaTopa

4. Cnektp @pearoibMOBBIX OIEPATOPOB

Tema 14. UnTerpajibHble ypaBHeHUs] ¢ CHMMeTpUYeCKUM onepatopamu. Teopema
I'mas6epra-llIMmuara

1. Cummerpuyeckue onepaTopbl

2. VuTerpasnbHble ypaBHEHHs ¢ CAMMETPUUYECKUMHU OllepaTopaMu

3. Teopema I'mianOepra-IlImuara

5. O0pa3oBaTesibHbIE TEXHOJOTHHU

B ocHoBe npenoaaBaHrsa AUCHUILIMHEBI JIC)KHUT JICKIHUMOHHO-CEMHUHApPCKad CUCTEMaA O6y‘-ICHI/I$[,
YTO CBSI3aHO C HEOOXOIMMOCTHIO AKTUBHOTO MPOTyMBIBAHUS TEOPETUUECKOTO MaTepuaa,

CoJIep KaIero riryookue u abcTpakTHbIe TOHATHS. THauBH Ty aibHBIE 0COOCHHOCTH 00YJarONUXCs
YYUTHIBAIOTCS TTOJOOPOM 3aJJaHUI pa3HOTO YPOBHSI CIIOKHOCTH ISl CAMOCTOSITEIHHON pabOThHI
CTYJI€HTOB.

[To maHHOI TUCIUIUTMHE YYEOHBIM IIIAHOM MPEAYCMOTPEHO TAKXKe MPOBEACHHUE 3aHITUI B
MHTEPaKTUBHBIX (popmax. Jlekuuu npoBoAsSITCS B ayAUTOPUSAX, OCHAIIEHHBIX BUIEONPOEKTOPAMH.
B ynuBepcurere ¢pyHkimonupyet LIeHTp coBpeMeHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHH, B KOTOPOM
IpelyCMaTPUBAIOTCS MacTeP-KIIACChl IKCIIEPTOB U CIIELIUATIICTOB.

B xozne ocBOeHUs TUCHHUIIIIMHEI IPEyCMATPUBAETCS IPUMEHEHUE CIEAYIOINUX aKTUBHBIX
METO0B 00y4eHUs
1. BreinonHeHHe NPaKTUYECKUX 3aJJaHUM C AJIEMEHTaMU MCCIIEJOBAHHUS.
2. OTyeTHbIE 3aHATH 110 pa3eaMm.
3. BeInonHeHue CTyJeHTaMU UHIMBH Ty aJIbHON HCCIIEI0BATEIBCKON paObOTHI IO aHATIN3Y
3aJlaHUi C TOMCKOM M BEIOOPOM METOJ[a MX PELICHHUS.
4. JlaGopatopHbie 3aHATHSI.

6. YueOHO-MeTOHYeCKOE 0O0ecieueHHe CaMOCTOATEeIbHOI padoThl CTY/IEHTOB.

1. luddepennnanbapie ypaBHEHUS : METO. TocoOue sl cTyaeHToB ¢us. u mat. dak. Y.1 / [cocr.:
I".A.Ajirynos, JI.M./[)xabpaunosa, 1.C.Omuposa]; @enepain. areHTcTBO 110 00pa3oBanuto, Jlarecr.
roc. yH-T . - Maxaukana : U3g-so JII'Y, 2009. - 41 c. - 26-00

2. D¢pennueB, Axmaa Pamazanosuu. Juddepennmansabie ypaBHeHus : yued. nocodue / Dpennues,
Axman PamazanoBuy ; M-Bo o6pazoBanusi P®. [larect. roc. yH-T. - Maxaukana : UIIL[ AT'Y, 2002.
- 43 c. - 05-00.

3. Ilpaktukym mo nuddepeHnanbHpIM ypaBHeHUsIM / cocT. DdenaneB A.P. - Maxaukana : II'Y,
2000. - 32 c. - 5-00.
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Pa3gennl " TE€MbI
CaAMOCTOSITEJILHOTO U3Y4YeHM S

OIS

Tema 1. [luddepennmanbupie ypaBHEHUS
NIEPBOTO MOPSIKA.

Buabl 4 cogep:xkaHMe CaMOCTOSITEJIbHOMH
padoThbI

Jloknaael Ha TEMY:

l.®usnyeckne  3agadM, NPUBOJAIIME K
mudhepeHIaTbHBIM yYpaBHEHUSIM.

Krnaccuaeckue 3amadym JUHAMHUKU, CTATHKU U
MCXaHUKH.

Tema 2. BBenenue: peieHue

OOBIKHOBEHHOTO /T (hepeHIInaILHOTO
ypaBHeHUs. ['eomeTpuueckas HHTepIIpeTaLys
Y KaU4eCTBEHHAsl YKBUBAJIICHTHOCTD.
ABTOHOMHBIE ypaBHEHMUSI.

Jloknazipl Ha TeMy:

1. 3anaya Komm nans ypaBHeHuil 1 mopsiika
U CUCTEM JU(ypaBHEHUH.

2.Da30Bblil NOPTPET U JUHAMUKA.

Tema3. DKBUBaJIECHTHOCTb
Qg depeHInaIbHbIX U HHTETPATbHBIX
ypaBHEHUH

Joxnansl HA TEMY:
1.MeTon UWTEpUPOBAHHBIX SJEP PELICHUS
MHTErPAJIbHBIX YPaBHEHUI

Tema 4.MCTO)1 H30KJIMH U €10 UCII0JIb30BAHUC
JUIA HpI/I6J'II/I)KCHHOFO IMOCTPOCHUA
HHTCTPAJIBHBIX KPUBLIX.

Joknagsl  Ha  TeMy: 1.HemnpepriBHas

3aBUCUMOCTh  PEIICHUS
YCJIOBUH U MapameTpa.

oT Ha4daJIbHbIX

Tema 5 .Knaccuduxanus npoctbix
JUHENHHBIX (Pa30BbIX MOPTPETOB HA IJIOCKOCTH

Hoxnan Ha Temy: @a30BbIM OPTPET CUCTEMBI

JuQypaBHEHU.

Tema 6. CamoconpsiKeHHbIE ONEPaTOphI THIIA
Itypma JInyBumis

Jlokiiapl HA TEMY:
1.Pe3onbBeHTa
omeparopa.

muddepeHInaIbLHOro

Tema 7 .KpaeBblie 3agaun

Hoxnansl Ha Temy:1.3agauda lTypma -

JInyBus .

2.®ynkuus 'puHa 1 ee mocTpoeHue. .

Tema 8. MHTerpanbHble ypaBHEHUS

I[OKJ'IEIZ[BI Ha TCMY!

1. Ypauenust @penroasma u Boasreppa

7. ®OHA OIEHOYHBIX CPEeACTB,

AJsl TPOBeJAEHUS] TeKYyLIero KOHTPOJIsI

NMPOMEKYTOYHOM ATTEeCTAIUM MO UTOTaM OCBOECHUS TUCIUIJIMHBI.
7.1. TlepeyeHb KOMIETEHUWI ¢ YKa3aHHMeM 3TanoB UX (opMUpPOBaHMS B Mpolecce 0CBOEHUS

o0pa3oBaTeIbHOIl MPOrPaMMBI.

yCIeBaeMoCTH,

Ilepeyenb koMmeTeHI Uil ¢ yKa3aHueM J3TanoB uX (GOpMHUPOBAHUS NPHBEIEH B ONMCAHUM

o0pa3oBaTeIbHOI MPOrPaMMBI.

Kon HanmenoBanue IInanupyemsle pesynbrathl | [Iponieaypa ocBoeHus
komreTeHu | komrereHu u3 ®I'OC | oOyueHus
n n3 OIrocC | BO
BO
OK-7 CrocoOHOCTH K Yerras OpraHu3aIus
caMOOpraHu3aIuu u | 3HaerT: coJiep>kaHue | yueOHOro
caM000pa30BaHHIO MIPOIIECCOB MpoIIecca,caMoCTOSATEIbH
caMOOpraHu3aluu U | 06 YCBOGHHE H TOWCK
caMoo0Opa3oBaHusl , WX | HHPOPMAIMH, TUCITATIIIAH
ocobeHHOCTeH U | a ¥ pexHuM padoThI.
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TEXHOJIOTHI peaIn3aliyu.
Ymeer: muiaHupoBath LEIU

u yCTaHABIIMBATH
MPUOPUTETHI TIPU  BHIOOpE
crocobe IPUHSTHS
pereHuit c Y4ETOM
YCIIOBUI,CPEICTB ,JIMYHBIX
BO3MOXHOCTEH 51

BPEMEHHOM  NEPCIIEKTUBBI
JOCTHXKEHUS
nenei. CaMocToaTeabHO

CTPOUTH mporece
oBiaJieHus1 uH(popMalueH,
0TOOpaHHOI u

CTPYKTPYUPOBaHHOM U1
BBITIOJTHEHUS
npodecCuoHaIbHON
JEATEIBHOCTH.

Baageer:  TexHOJOTUSIMHU
OpraHu3aIu nporecca
camo00pa3oBaHus, IpreMa
MU  [eJeNojlaraHus  BO
BPEMEHHOU

MEePCIEKTUBE,CTIOCO0aMuU
TUTAHUPOBAHHUS u
OpraHu3aI11,caMOKOHTPOJI
A u CaMOOIICHKHU
JIeSATeTLHOCTH.

OIIK-1

Crnioco6HOCTH
MPEACTaBIATh
a7ICKBaTHYIO
COBPEMEHHOMY YPOBHIO
3HAHUU HAy4HYIO
KapTUHY MUpa Ha OCHOBE
3HAHUS OCHOBHBIX

HOJ'IO)KGHI/II‘/’I,3E[KOHOB u
METOJOB €CTCCTBCHHBIX
HAayK U MaTCMaTUuKA

3Haet: hyHIaMEHTAIBHBIC
MOHSATUS, ONPEEICHUS 1
TEOpEMbI MAaTEMaTHYECKOTO
aHaJIn3a,TeoOpUn
nudypaBHEHUH .

YMmeer: caMOCTOSTENIBHO U
B COCTaBE KOJUIEKTHBA
pelaTh TUIIMYHbIE 33]1a41
U3 Kypca
TuQdepeHIaIbHbIX
ypaBHeHUM. BricTpanBath
MOCJIEI0BATEIBLHOCTD
(anroput™) 06pabOTKH
pe3yIbTaTOB
WCCIIEA0BAaHUIN; TPUMEHSATh
M3BECTHBIE METOIbI
pelleHus 3a1a4 B
KaueCTBEHHOM aHaJIn3e
nudypaBHEHU Ha
MpPaKTUKE; UCTIOJIb30BATh
MPUIIOKEHUS U1 PeIlieHus
pa3HOO00pa3HBIX 3a/1a4
MaTEMaTHKH.

Biaaerb. OCHOBHBIMU

Komnoksuym,
KOHTPOJIbHAA
9K3aMEH

pabora,

17




OIIK-2

CriocobHOCTh
BbIIBJIATHE C€CTCCTBCHHO-
HAYYHYIO CYLIHOCTb
po0J1eM,BOZHUKAIOIIIAX
B xoze
npo¢ecCuoHAIBHON
JeSITeIbHOCTH, ITPUBIICKA
Tb M4 HX PCIICHUA
COOTBETCTBYOIIUMI
¢buzuko-
MaTeMaTHYeCKH
ammapar

METOJIaMH
mubhepeHIaTBEHOTO U
UHTETPATBHOTO
WCUUCIICHUS UIS
KOHKPETHOTO TPUMEHEHUS
IPY KOJUIEKTHBHOM
peleHnn
€CTECTBEHHOHAYYHbIX U
NPUKJIAIHBIX 3a/1a4.

3Haer: OCHOBHBIC
TEOPEMBI Teopuu
nuddepeHIranIbHbIX
YpaBHEHMH, a  TaKke
JIPYTHX  MaTeMaTHYECKHUX
JTUCIUILIAH. 3HAeT
OCHOBHBIC CBSI3H  MEXKIY
JTUCIUTLIMHAMU
€CTECTBCHHOTO

OWKJIa,0CHOBHBIC
AJITOPUTMBI u METO/bI
MaTeéMaru3zalnuu HAy4YHOI'O
3HaHMH.

Ymeer: IIPUMEHSATH
MOJIyYCHHBIC 3HAHHS IS
peleHus 3a1a4 B
Pa3IMYHBIX obmacTsax
MaTeMaTUYECKUX HayK,
TaKMX KaK ypaBHEHHUSA B
YaCTHBIX  IMPOU3BOJHBIX,
METO/IbI MaT()HU3UKH.
pemarb KJIACCUYECKHE
3aga4u (07637091 u

IIPUKJIAJHON MaTEMaTHKH C
MTOMOIIIBIO
TuQdepeHIaIbHbIX
ypaBHEHUU. Y MeeT
COCTaBIISATh
MaTeMaTH4eCKHe
IpeIaraeMalx
MPUKIIATHBIX 3a7a4.
Baajgeert: METOJaMu
MOJEIIMPOBAHUSA
IIPAKTUYECKHUX
MTOMOIIIBIO

QG depeHIaIbHbIX
YpaBHEHHU "
MHTETPAJIbHBIX YpaBHEHUM
, HaBBIKAMH IPUMCHECHHUS
KaueCTBEHHOI'O0  aHaJIN3a
pewmennii. Bnageer
COBPEMEHHBIMH METOAAMMU
aHainusa penieHuin
YPAaBHEHHUH U MX CUCTEM.

MOEINA

3agad = C

KonnokBuym,KOHTpOJIbHA
a pabora ,J1abopaTOpHBIN
NPaKTUKYM,3K3aMEH.
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7.2.. TunoBbie KOHTPOJbHbIE 32 JaHUSA
Bonpocwl ona camocmoamenvnoii padomut

1. Yto Ha3bIBaETCA UHTETPAIBHON KPUBOM.
2. HazoBute unTerprpyembie TUIbI AU PEpEeHINATBHBIX YPABHEHHI IEPBOTO MOPSIKA.

3. Kakyto 3amauy HazbiBatot 3ajaueii Komu.

4. Jlokaxxute, 94TO ypaBHEHUE (Xy + 1)dX — (X2 + l) dy = 0 e umeer peltIeHui OTIMYHBIX OT

y =X+ CV1+x2.

5. Cxonbko pemenuit Y = (p(X) ypasuenus XY' + Y = y2 IN X onpenensier coorromenue
y(x+Inx)=1-y.
dx |xy

6. IlocTpouTh UHTErpaIbHbIE KPUBBIEC YPABHEHUS —— = —— .

Xy

7. CoctaBuTh quddepeHIraIbHoe YpaBHEHUE ceMEICTBA AIIUIICOB, UMEIOIIUX TOCTOSIHHYO
GOJBIIYIO OCh, paBHYO 2.

8. Kakumu cBolicTBaMu 00J1a/1al0T HHTETPAIBHBIC KPUBBIC OJTHOPOIHOTO JU(PEpeHITHATBHOTO
YPaBHEHHS IIEPBOTO MOPSAIKA.

9. Haiite onpezesieHne OJHOPOIHOTO YpaBHEHHUS.

10. Kakue nuddepeHnmanbabie ypaBHEHHS IPUBOASITCS K OJTHOPOIHBIM U Kak?

11. Kak ypaBHeHye bepHyiIn nNpuBOINTCA K IMHEWHOMY HEOJHOPOJHOMY YPAaBHEHUIO.

12. KakoBbI HEOOXOJMMbIE U JOCTATOYHBIE YCIOBUS TOTO, YTO OBl ypaBHEHHE
M (X, y)dX + N (X, y) dy = 0 6su0 Qg QepeHIaIbHBIM YPaBHEHHEM B TTOJTHBIX

muddepeHnmanax.
13. Yro Takoe MHTErpUPYIOMINIA MHOKHTEb.
14. Kakue ¢yHKIUH yAOBJIECTBOPSIOT YCIOBHUIO Jlummiuiia.

15. VnosnerBopseT im ycnoBuro Jlummmuia GyHKIus

ylnly, y=0,
)=
O’ y:01

16. MeTtoiom mocenoBaTeNbHBIX TPUOIKEHUH HaiiTu pemienue 3aaaun Kormm

dy
—_— y 0 :1.
i X+Yy y( )

Ha OTpe3Ke [— b, b]

17. Kakoe pemenue nuddepeHImanb-HOr0 YpaBHEHHs HA3bIBAETCS OCOOBIM PEIICHUEM.
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2
18. Haiitu ocoboe pemienue ypaBaenus Yy = X + Zy' + (y') .

19. Tlpu KakuX HEOTPHUIIATEIBLHBIX A HAPYIIACTCS CAMHCTBEHHOCTD PEIICHHUH YpaBHEHHS

a
y' = ‘y‘ U B KAKUX TOYKAX.

20. 3anumure ob1iee pelieHne ypaBHEHHs y(n) =f (X) B ¢opme Komm.

21. Kakoe nuddepeHnnanbHoe ypaBHEeHUE Ha3bIBaeTCs IMHEWHBIM 1 - ro mopsiaka.
22. laiite onpeneneHue (GyHIaMEHTAIbHON CUCTEMbI PEIICHHH 0THOPOTHOTO JIMHEHHOTO
muddepentmanpaoro ypaBaenus - ro nmopsjka.

23. 3anumure popmyiny Octporpaackoro-JInyBUsIia U Kakoe ycaoBHe U3 (POPMYJIIbl BHITEKAET.

24. Haiitu onpenenurens BpoHCKOro cucteMsl GpyHKITHI e ,xex ,X2ex , X € (— o0, OO) .
25. TlocTpouTh JIMHEHHOE OJJHOPOIAHOE YPAaBHEHHE, ISl KOTOPOTro (hyHKIHH
Y1 = SinxX, Y, = COSX o6pasyior ¢pyHIaMeHTAIbHYIO CUCTEMY PELIECHHIA.

26. B yem uzaes meToza Bapualuy MPOU3BOJIbHBIX OCTOSHHBIX.

27. Hanumure XapakTepucTHYECKOE YPaBHEHHUE COOTBETCTBYIOIIEE OJTHOPOTHOMY JTMHEHHOMY
muddepeHIaTbHOMY YPAaBHEHUIO € TIOCTOSIHHBIMU KO3 UIIUECHTAMH.

28. Kakum o0pa3oM ypaBHeHue Jiliepa CBOIUTCS K YPAaBHEHUSIM € IIOCTOSHHBIMU
K03 puLreHTaMu.

29. Kakue penieHns Ha3bIBatOTCS KOJIEOIIOMIMMUCS.

30. Kak orieHHBaeTCs pacCTOSIHAE MEXY ABYMS TIOCIIE0BATEIIEHBIMU HYJISIMHA PEIICHHUS
YpaBHEHHUS y" + Q(X)y =0.

31. Haiitu oO1iee pemienne ypaBHEHHUS y" +Yy= 0.

32. B kakux ciryyasix 4acTHOE pelIeHrne HEOJHOPOIHOTO JIHHEHHOTO i depeHnnanbHoro
yYpaBHEHHS C TIOCTOSTHHBIMHU KOA((HUITHEHTaMU MO>KHO HAWTH IO BUIY TIPAaBOH 4acTH.

33. B Buje creneHHoro psijia HalTH pelieHne YpaBHEeHUs], yI0BIETBOPSIOUIETO YCIOBHIM
xy"+y=0, y(0)=0, y'(0)=1.

34. Chopmymnupyiite 3anauy Kommwm uis cucreMsl qudQepeHnnaibHbIX ypaBHEHAN.

35. 3anmumuTe QyHAAMEHTATBHYIO CHCTEMY PEIICHUH U ONpeIeINTeIh BpoHCKOTO ISt
JIMHEWHOUN OTHOPOIHOMN CUCTEMBI X = Y, y =0.

36. Kak cTtpoutcs ob1iiee pereHne oJHOPOTHON JIMHEHHON cucTeMbl (G epeHITnaTbHBIX
YPaBHEHHUHU.

37. Kak HaxoauTcsl 9acTHOE pelIeHre HeOTHOPOJHON crcTeMbl uddepeHnanbHbIX YpaBHEHUH,

€CJIM U3BECTHO O0IIIee PEIICHUE OTHOPOTHON CHCTEMBI.
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38. B xakoM Bujie UIETCs 001IIee pereHne 0THOPOTHON JIMHEHHOM CHCTEMBI
nudepeHIHATBHBIX YPABHEHHUM C TIOCTOSTHHBIMH KO3 (GUIIMEHTaMH B CIIydae KpaTHBIX

XapaKTePUCTHUECKUX KOPHEH.

X 1 X (=1
39. O6pasyoT 1 BEeKTOP-(GyHKIUH ( J = e_COSt( J’ ( J — e—smt( J
y 1 - y 2 2

(byHIaMEHTAIbHYIO CUCTEMY pEIIeHUI ypaBHEHHHA
dx : :
e (2sint — cost)x + (sint — cost)y,

% = 2(cost —sint)x + (2 cost —sint)y ?

dx dy
40. Pemute cuctemy ypauennit — = Y+ 272, —=X+1Z;, — =X+Y.
dt dt dt

41. JlaiiTe onpeneneHusl yCTOMYUBOCTH 110 JIAIIyHOBY M aCHMIITOTUYECKON YCTOMYMBOCTH.

42. B yeM cMBICT IByX METOJIOB HCCIIEIOBAHUS CHCTEMBI TH(pepeHInanbHbIX YPaBHEHNH Ha
YCTOMYUBOCTb.

43. Chopmynupyiite Teopemy I'ypBuna.

44. ViccnenoBath Ha yCTOMYMBOCTD PELIEHUS CUCTEMBI

dx dy
BHeHni— = QX + DYy, — = —X+2V.
TP y dt y

45, HazoBute THUIIBI OCOOBIX TOUYEK CUCTEMBI

dx dy
—, = apX+apy, qt =anX+ayy.

dt

46. Tlpn Kakux aeiicTBuTenbHEIX @, 0, C KOPHE MHOTOUIICHA HMEIOT OTPUIIATEIbHBIC
JeCTBUTENIbHBIE YaCTH.

47. Haiitu BCe TOJIOXKEHHSI PABHOBECHS CHCTEMBI yPAaBHEHHI

dx dy

— =Xy + 4, — = X2 + y2 — 17 . ViccnenoBars uX yCTORYHBOCTD M ONIPEIEIATS

dt dt

THUIIBI OCOOBIX TOYEK.
48. Jaiite onpeieeHus NEPBOrO MHTETPaa CUCTEMBI U (epeHIIMATbHBIX yPaBHEHHIA.

49. Kakue ypaBHEHHS Ha3bIBAIOTCS TMHEHHBIMU M KBAa3UIMHEHHBIMU IH(PepeHIMaTbHBIME

YPaBHEHUSMH [1IEPBOIO MOPSAKA C YACTHBIMU IIPOU3BOJHBIMHU.

a a o, 1
50. Haiitu pemenne 3agaun Kommu yg —X—=Yy" —X", U(O, y) =

¥ y
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a b w0 N oE

o

10.
11.
12.

13.
14.
15.
16.
17.
18.

19.
20.
21.

22.
23.
24.

25.
26.

27.
28.
29.

KounTpoJbHbIe Bonpochl
Teopema Komu myist nud. ypaBuenus 1-ro nopsaka. @opmyaupoBKa.
OpnHopoaHbIC THHEHHbIE MU(). ypaBHEHUS B YaCTHBIX MPOU3BOAHBIX 1-T0 MopsiiKa.
YpaBHEHUs ¢ pa3feNaOIUMUCS IEPEMEHHBIMU
HccnenoBanue ycTOWYMBOCTH MO EPBOMY IPUOIHIKEHUIO.
Teopema Komu ans nuddepenuunanbHoro ypaBHeHus 1-ro nopsaka. JlokazarenbcTBo
CYILLIECTBOBAHUS PELICHMUS.
[TonsiTe 00 ypaBHEHUSAX B YaCTHBIX IPOU3BOAHbIX.
OpnHOpoHbIE ypaBHEHUSI.
3anava Komm 15 iuHeHOTr0 OAHOPOIHOTO MUd. YpaBHEHUS B YaCTHBIX MPOU3BOAHBIX 1-T0
HOpsIJKA.
Teopema Komu. J[oka3arenbCTBO €MUHCTBEHHOCTH ist aud. ypaBaenus Y = f(X,y)
[TonsiTHEe 0 KOJIEOTIONTUXCS M HE KOJICOTIONIUXCS PEIICHUSX.
3aaun, NpUBOIALINE K MOHATUIO AU(depeHIINaTbHbIX YPaBHEHHI.
Cucrtema nuHEeHHbIX 1U(p(EepeHIHATBHBIX YPABHEHUH C MOCTOSHHBIMU KO3 (UIIEHTaMH.
Crnyuali KpaTHBIX XapaKTEpUCTUUECKUX KOPHEH.
JIunelinple ypaBHeHUs 1-T0O nopsiika.
®opmynupoBka TeopeMbl Komu ams cucrems! auddepeHinanbHbIX ypaBHEHUH.
YpasHenue bepnysum.
OO0mrme cBoiicTBa CHCTEM JTMHEHHBIX T ()EepeHIINABHBIX YPaBHEHHH.
VpaBHenue Jlarpanxa.
Onpenenurens Bponckoro m ¢opmymna Octporpajackoro - JIMyBWUIS IS OJHOPOIHOM
JIMHEWHON CUCTEMBI [1.y.
Ypasuenue Knepo.
Merton Bapuaruu yisi JTMHEHHOW HEOJTHOPOIHOM CUCTEMBI.

JIBa MeTO1a HAXOXKEHUS OCOOBIX PelIeHU YpaBHEHUS F(x, Y, y’) =0.

[TocTpoenwre o01Iero peneHus JINHEHHOM OTHOPOIHON CUCTEMBI.

HnuTerpupyemsbie TUIb AU(GepeHInaIbHbIX YPaBHEHUH BHICIINX HOPSAIKOB.

JluneliHas opHOpOJIHAs cucTeMa JU(. YpaBHEHHH C MOCTOSHHBIMH KO3((UIMEHTaMHU.
Cryuaii KpaTHBIX KOpPHEH.

YpaBHeHUS B MOJNHBIX U depeHuanax.

Jluneitnast ogHOponHas cuctema ud. YpaBHEHUH C IMOCTOSHHBIMH KO3(PPHUIMEHTaMHU.
Ciyuail pa3nn4HbIX JEHCTBUTEIBHBIX XapaKTEPUCTUUECKUX KOPHEH.

VYpaBHEHMs, IPUBOIALIUECS K OJHOPOIHBIM.

Teopema o HEKOIEOIEMOCTH.

NHTerpupyrommii MHOKUTEb.
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30.
31.
32.
33.
34.
35.

36.
37.

38.
39.

40.
41.

42.
43.
44,
45.
46.
47.

48.
49.

50.

51.

52.
53.
54.
55.
56.

Teopema 006 ycToitunBocTH 110 JIAITyHOBY.

OO0m1re CBOMCTBA JIMHEHHBIX YpaBHEHUH N-TO MOPSAKA.

Teopema 00 aCUMNTOTHYECKON YCTOMYHUBOCTH.

[TocTpoenue o01Iero pelIeHus JIMHEHHOTO OAHOPOAHOTO JU}. ypaBHEHHS N-TO MOPsAKA.
Ocobast Touka. Y3er.

OyHIaMeHTallbHAsl CHCTEMa pEeUIeHWH Jii OJHOPOJHOTO JMHEHHOro YypaBHEHHUS N-TO
nopsinka. Teopema cyiiecTBoBaHus.

Teopema llTypma.

®opmyna Octporpaackoro-JInyBuuist ist OZHOPOJHOTO JMHEHHOro Aud. ypaBHEHUs N-TO
HOpsIKA.

[TepBbie nHTErpasbl cucTeMbl AU hepeHInanbHbIX YPaBHEHUI.

HaxoxzaeHne yacTHOro pelleHUs JUHEHHOro HEOJHOPOAHOIO ypaBHEHHs N-TO MOpsAKa
METOJIOM Bapualuy MPOU3BOJIbHBIX TOCTOSHHBIX.

Ocobas Touka. Cemio.

JluHeliHble OJHOPOJHBIE YPAaBHEHUS N-TO TOpPsAKA C MOCTOSHHBIMU Ko3(duImeHTaMu.
Cryuaii KpaTHBIX KOpHE.

Teopema cpaBHEHUA.

[TocTpoeHue 0IHOPOAHOTO JIMHEWHOTO 1U(. ypaBHEHUS IO U3BECTHBIM PEIICHUSIM.

Teopema 00 yCTOHYMBOCTH MO IEPBOMY HPUOIMKEHUIO.

VYpaBHenue Ditnepa.

Teopema 00 acUMOTOTUYECKOM yCTOHYMBOCTH.

JluneitHoe ogHOpOaHOE AK(]. ypaBHEHHE N-TO MOPsAKA ¢ TOCTOSHHBIMU KO3 PUIIEHTaAMHU.
Criyuail pa3nu4HbIX JEHCTBUTENIBHBIX XapaKTEPUCTUYECKUX KOPHEM.

KBasunuHeliHble ypaBHEHMSI B YACTHBIX IPOU3BOIHBIX.

JluneitHOE OHOpOHOE AWM. ypaBHEHHE N-TO MOPSAKA ¢ TIOCTOSHHBIMU KO3 PUITMCHTAMH.
City4ail MHUMBIX KOPHEH.

[TocTpoeHre JNTWHEHWHONW OTHOPOIHOW CHUCTEMBI IO 3aJlaHHON (PyHIaMEHTaJbHON CcHCTEeMe
peLIeHU.

HaxoxaeHne 4acTHBIX peleHUl HEOJAHOPOIHOIO JIMHEWHOTO YpaBHEHUS C MOCTOSHHBIMU
K03 uUIIMeHTaMH 110 BUAY IPABON YaCTH.

Oco0as Touka. Ciyyan okyca U LIeHTpa.

HemnpeppiBHas 3aBUCUMOCTD PEIIEHUI OT HAYaJIbHBIX JIAHHBIX.

JIBa MeTO1a HAXOKAEHUS 0COOBIX pemieHnii ypasaenus F(X,y,y') =0.

Teopema Jlunneneda.

Cuctema Tpex ypaBHeHHH Diiiepa, ONMMCHIBAIOIUX ABMKEHHE TBEPOTO Tea.
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IIpumeps! AJ1s1 CAMOCTOATEILHON PadOThI

ITo pa3neny «luddepeHunanbHble yPAaBHEHUD)

1.

10.
11.

12.

13.

14.

15.

16.
17.

18.

19.
20.

21.

' 1 12
Pemuth YpaBHCHHE Y =Xy ——Y .

2
Pemmts cuctemy X =2X—y+2,y =X+2y—2,2 =x-y+22,(4 =11, =2,1; =3)
Pemmre ypaBHeHHE (X -y +1)dX + (— X+ 2y)dy =0.
Peumte cuctemy X' =3X+2y +4e™,y' = x+2y.
Pemnts ypaBHeHne Xy' + Yy = y'2.
Pemmts cuctemy X' = X+2Y,Y = Xx+5cost.
Pemnth ypaBHeHHe Xy — Yy = X°.
[Ipy KaKUX 3HAYCHUSX 8 ACHMIITOTHYECKH YCTOHYMBO HYJIEBOE PCIICHUE CHCTEMBI
X =ax—2y+ X%,y =X+ y+Xy.
Pewnts ypaBHeHne Xy’ —y = X°y2.
VccrenoBats cucreMy X' = —X+ Y+ XY,y = X— 7Yy + X* Ha yCTONYHBOCTS.
Pemuts ypaBHeHue (2X +y+ 5)dx + (X - 2y)dy =0.
VcclenoBath Ha YCTORIHBOCTE X' = X — Y + XY, Y = X+ 2y + Y.
Haiiti ocoGere pemrenns ypasuenns 8(y') —12(y'f = 27(y —x).

Pemuts 3amauy Komm 15t cuctemMbl % =4x -5y, % =X, X(O) =0, X(O) =1.

dt

4
Kaxnas u3 pynkuuii cemeiictBa y = Ce” + — ABISETCA PEIIEHHEM YPABHEHHUS
c

(y')2 —yy' +4€e* = 0. Haiitu 0cobble PENIEHHs 5TOr0 YPaBHEHHS.

Pemmts 3amauy Komu X' = X+ Y,y =4y —2X, X(O) =0, y(O) =1.

Pemmuts ypaBHEeHHE (X — y)dx + (— X+5y+ 4)dy =0.

C nomompio V = x? + y? uccrenosars cucremy X = y—X°,y' = —x—3y° Ha
YCTOMYUBOCTb.

m

PemuTs ypaBuenue y” +y' =X.
C nomomsio Gpyrkmun V = X* + 2y® Hccae10BaTh Ha YCTOWUMBOCTH TPUBHAIBHOE PEILICHHE
x=0,y =0 cucrems X' =—-2y+x°y? y = x—0,5y—05x%y.

y dy x-y
Onpenenuth TUIT 0COO0H TOUYKH YPaBHEHHS] — = ——— .
dx 2x+vy
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22.

23.
24.

25.

26.

27.

28.
29.

30.

31.

32.

33.
34.
35.
36.
37.
38.
39.

40.
41.

42.

43.
44,

45

HcenenoBaTth Ha yCTOMYMBOCTB HYJIEBOE PELICHHE CHCTEMBI
' 2 2 2

X' =-=2X+X"+Yy°,y =—X+3y+5Xx

Haiit ocobble pemieHus ypaBHeHHUs (y’)2 —2xy?+y=0.

Haiitn 0651aCTh aCHMIITOTHYECKON YCTOWYMBOCTH CUCTEMBI

X =/n(e+ax)—e’,y =bx+tgy.

Pewnts ypasHerne Y = 2xy' —y'2.

Haiiti 0671acTh aCHMIITOTHYECKON YCTOMYMBOCTH CHCTEMBbI X' = aX— Y,y =—X+hby + X2

SBnstorcs i GyHKIUU X, |X|,2X +/4x® THHEHHO 3aBHCHMBIMH.
Pemuth cucremy X' =y+2,yY =X+2,2' =X+Y.
Haiitn oOmiee perieHre ypaBHEHHS (2X2 )y" +2y'—6Xy =4—12x?, 3Has 1Ba YACTHBIX

peweHust Y, = 2X,Y, = (X +1)2 .

Pemuts ypaBHeHue X8—u + 3ya—u + 526_u =0.
X oy

0z

m

Pemuts ypaBaenue y" —2y" -3y ' =x+e ",

o oz 0z
Haiitu pemenne ypaBHEHHUS ZXa— —3y5 =0, yIoBIeTBOpSIOIIEE YCIOBUIO Z = 2X TpH
X
y=1.
Haiiti Yy, Yy, Y,, ecmm y' = x? —y?,y(0)=0.

Pemnth cucremy X =—X+Yy+2Z,Y =X—-y+2,2/=X+y—-2.

Haiit ocoboe perieHne ypaBHeHus Y = X+ 2y — (y')z.

Pemmmts 3amauy Komu X' =4x-5y,y' =X, X(O) =1 y(O) =0

TTocTponTs aud. ypaBHEHHE CeMeiiCTBA KPHBBIX X + C (X — 3y)+ c?=0.
Pemmts 3anauy Komn X' = X+2y,Y =4y +2x,x(0)=0,y(0) =1.

Haiit 1uHUM, OPTOrOHAIBHBIE JIMHUAM CEMENCTBA OKPYKHOCTEN X2 + y2 = 2CX.
Pemmmth cuctemy X =X—V,y =y—X.

Onpenenuts TUI 0CO00M TOYKH cUCTEMBI X = 2X—V,Y = X—3y.
p

0z oz 2 9 1
Pe 3agauy Ko ——Xx—=Yy"-x5,2(0,y)=—.
wuTh 3anady Komu y x o y 0.y) ¥
Permnts 3anauy Kommn y" —4y'—5y = x, y(0)=1,y'(0)=0.

YCTaHOBUTH THIT 0C000# ToukH cucteMbl X' = 2X—3Y,y =4X+Y.

. Pemuts 3amauy Komm y” + 4y = COS X, y(O) =0, y’(O) =1.
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46.

47.
48.
49.

50.

51.

52.
53.

54,
55.
56.
S7.

Pemmts cucremy X' =X—Yy—2, Y'=X+Yy, 2'=3Xx+2, 4 =1 4,5 =1=i.

Haiitu paccTosiHre MEXIy HYJISIMU perieHuii ypasuerus Y +6xy =0 na [6;15].
Pemmts cuctemy X' =y —5cost,y’ =2x+Yy.
OtLeHHUTh KOTMYECTBO HYJIeH Tr000ro pemieHus ypaBuenus: Y +5xy =0 Ha [5;125].
_ 12 2 422 .

SBnstorea @ =t +2Xy, ¢, = Y° —t°X° nepBBIMH MHTErpajlaMH CHCTEMbI ypaBHEHUII

2

—t

X! — _y’ y! — y

X
Haiitu peienune ypaBaenust Y" 4+ 2Xy =0 B BUJie CTEIICHHOTO psia.

HccnenoBaTh Ha yCTOWYMBOCTh TPUBHAJIBHOE PEIICHNUE CUCTEMBI

X'=—X+oy+p, Y=—X-y+az, '=—X—ay—1Z.

m

Pemmts ypaBaenue Y —y" = X+2.

Haiiti 0671acTh aCHMIITOTHYECKON YCTOMYMBOCTH CHCTEMBbI X' =ax—Y, Y =2x+hy.

L4

Pemuts ypaBaenue Y" + Yy’ = COS X.

HCCJ’IGI[OB&TB Ha YCTOﬁqHBOCTB TPUBHAJIBHOC PEIICHUE CUCTEMBI

X'=—X+2xy%, Yy =—y—2x°y.

ITo pas3aeiay «I/IHTeI‘paJ’IbHLIe YPaBHCHUSD»

X
1. Pemuth ypaBuenue @(X) — J(t — X)p(t)dt = x
0

X
2. Pemuts ypasnenue @(X) =1+ Igo(t)d'[ :
0

X
3. Pemnts ypasuenue @(X) = J(t — X)p(t)dt + x
0

X
4. Pemmrs ypasuenne @(X) =1+ Igo(t)dt
0

X
5. Pernnts ypasrenue @(X) — j (t—x)p(t)dt = x
0

1

2
6. Perunts ypasuenne @(X) — I(D(t)dt =X
0

X
7. Pernts ypasrenne @(X) — _[ (t—Xx)e(t)dt=x

0
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X 1 5
8. Pemmtsb ypaBHeHue J.(X —t)2 p(t)dt = x2
0

9. Penuts ypasnenne  @(X) — J o(t)dt =1x
0
X
10. Petmuts ypasrenne @(X) — j (t—x)e(t)dt=0
0
X
11. . Pemmurs ypasuenne @(X) = I(’[ —X)p(t)dt— x
0

X
12. . Pemmrs ypasuenne @(X) = I(’[ + X)p(t)dt + x
0

1
13. Pemnts ypasuenue @(X) — J(D(t)dt = 2X
0
X
14. Peumuts ypasrenne @(X) =1— I o(t)dt
0

X
15. Pemute ypaBHEeHUE (D(X) =3+ j(D(t)dt
0

. HpHMepr AJIA CaMOCTOATECJIbHOI'O peICHUA

: — Cx?
1. CocraButs quddepeHnmaibHOe ypaBHEHHE CEMECTBAa KPUBBIX y =X —X
; =x*+C
2. CocraBuTh quddepeHIraIbHoe ypaBHEHHE ceMeiicTBa KPUBBIX y =X +CX

3.CocraButs mudepeHnnanbHoe ypaBHEHHE CEMENCTBA KPUBBIX y = A COS(X + @)

X

4. CoctaButs nuddepeHnnanbHoe ypaBHEHHE CEMENCTBA KPUBBIX y = (Cl + CZX)e

5.. [loctpouts mpUOIMKEHHO HHTETPAIbHBIE KPUBBIE YPAaBHEHUM:

X+1
1-y

7. IlocTpouTh NPUOIMKEHHO MHTETPalbHbIE KpUBbIC ypaBHeHnd: Yy’ = X(y + 1)

o 4
6. IlocTpouts NpUOIMIKEHHO MHTErpaJIbHbIE KPUBBIC YpaBHEHUI: Y =

8. [TocTponuTth NMPUONMIKEHHO WHTETPAJIbHBIE KPUBBIC YPABHCHHUIA: y' =2X—-2 y+ 1
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o ! 1- y
9. IlocTpouth TPUOTMIKEHHO UHTETPATbHBIC KPUBBIC YPABHCHUM: y =——
X

10. Tloxa3atp, 4TO IpU BCEX 3HAYEHUSIX MIPOM3BOIBHON MOCTOSIHHOM C bynkuus Yy = y(x, C)

ABISETCS PELIEHHEM JaHHOTO JU((PepeHIIMaTBHOTO YPABHEHHUS:
(X2 +X)Y' —y(2x+1) =0, y=C(x>+X)

11. IToka3are, 4TO IpHU BCEX 3HAYEHUAX IPOU3BOJIBHOM MOCTOSHHOM C bynkus Y = y(x, C)
SIBJISICTCSI pelICHUEM JaHHOTO JU(PepeHIINaIbHOI0 YPaBHEHUS y' ——Y= 0, y= Cx

12. Tloka3zaTh, YTO HpHU BCEX 3HAYEHUSX MPOU3BOJIBHONW TMOCTOSHHON C byHKIMSA

y = y(X, C) ABIIETCS PEIlICHUEM JaHHOTO AU(depeHIInaIbHOrO YpaBHEHHUS y’ -—y=0,
X

2
y =CX
13 .IlokazaTe, 4YTO TpPHU BCEX 3HAYCHUAX NPOU3BOJIBHON IOCTOSHHOMN C byHKUIMSA

y = y(X, C) SBIIICTCS ~ peUIeHHWeM  JaHHOro  JudepeHInanbHOr0  ypaBHEHHS

Y-t y=0, y=C(x+])
X+1

14. Pemiuth muddepeHanbHoe ypaBHEHHUE: y’ =sin 2X + X2

15. Pemmuth muddepeHnmansHoe ypaBHEHNE y’ =C0S3X — 3\/ X2

16. Pemmuth nuddepeHmaibHoe ypaBHEHHE y' =XIhx+1

17. Pemuth nuddepeHmanbHOe ypaBHEHNE y’ = xe* +3x

18 . Pemuth nuddepeHmanbHoe ypaBHEHHE, TPUBOAS €ro K JauddhepeHIInaIbHOMY YPaBHEHUIO C
pa3JieieHHBIMH NTePEMEHHBIMU

19.Pemmnte nuddepenHnmanbHoe ypaBHEHNE, TPUBOS €ro K auddepeHnnanbHOMy ypaBHEHHIO C
pa3eNeHHBIMH IEPEMEHHBIMU (X2 + 1)dy - 2xydx =0
21.Pemmnts muddepeHnranbHoe ypaBHEHHE, TPUBOAL €ro K AuddepeHnnanbHOMy YpaBHEHHIO C

pa3IeJICHHBIMU [IEPEMEHHBIMU 3y’ — 2\/; y= 0

22. Pemuts nuddepeHnmanbHoe ypaBHeHHE, PUBOS ero K auddepeHnnanbHoOMy YpaBHEHUIO C

dx+(x+2)dy=0

Pa3saCIICHHBIMU IICPEMCHHBIMU

X—2
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23. PemnTh ypaBHEHHUS: X2 (X2 +4) y' = COS2 Yy

24. Peurnts ypasuerns Xy COS 'Y +Sin y = sin 2 y
25. Pemuth ypaBHEHHUS 2xde = (1 — X2 )dy
26. Pemuts ypasuenns Y'() 2y — ctgy=0

27. C 1noMompl0 JIMHEHHON 3aMeHbl IEPEMEHHBIX NPUBECTH YPAaBHEHUS K YPaBHEHHUIO C
pa3ielIeHHbIMU [IEPEMEHHBIMU U PELIUTD (2X +Yy+ 2)dX — (4X + 2y + 9)dy =0

28. C IIOMOILIbI0 JIMHEHHON 3aMEHBI NEPCMCHHBIX HPHUBCCTU YPABHCHUSA K YPABHCHHIO C

pa3ieleHHbIMU IEPEMEHHBIMU U PELIUTH
(2—x-2y)dx—-2(1+x+2y)dy=0

29. C mnoMoIbpl0 JHMHEHHOW 3aMeHBbl NEPEMEHHBIX IPUBECTH YPAaBHEHUS K YpPaBHEHUIO C
pa3aeICHHBIMU IIEPEMEHHBIMU U PELIUTD (2 y—X+ 1)dX + (4y +2X+ 6)dy =0

30. C mnomompl0 JIMHEHHOM 3aMEHBl IEPEMEHHBIX IPHBECTH YPAaBHEHHS K YpPAaBHEHUIO C

pasnenennbMu iepeMennsvu 1 pemuth (Y —3X+2)dX+ (3X—y—-1)dy =0

31. Pemmts 3amauy Komu (Y +2)y' =sin 2x, y(0)=1

32. Pewnts 3axauy Koum (€ +1)2 y + (82X -1)y=0, y(0)= %

33. Pemuts 3amauy Komm y' + 3y2 =3y, y(()) — %

34. Pemnts 3anauy Komm 3X(X +1) y’ = (X + 2) Y, y(l) =-1

’ X
35. Pemmnth nuHeiHBIE ypaBHEHUS IEPBOTO MOPSIIKA y + y = Ze
. r 2 2
36. Pemuth nuHeiHbIE ypaBHEHUS NIEPBOTO MOPSIIKA Xy = y —£ZX

4 2
37. PemnTs NuHENHbIE ypaBHEHUS [IEPBOTO MOPSIIKA Xy =X + y

' 2
38. PemuTh nuHEHBIC YpaBHEHUS IIEPBOTO MOPSIIKA Xy +—=X + y

X
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39. Pemute ypaBHeHuss bepHyuM ¢ MOMOIIBIO CHENMATBHON TMOJCTAHOBKH, TPHUBOMAS €Tr0 K

y

/ 2
JIMHEHHOMY YPaBHEHHIO y = Xy + —
X

40. Pemmmtp ypaBHEHMs bepHYIIM C TOMOIIBIO CHEIUATBHOM IMOJCTAHOBKH, TMPHUBOIS €ro K

nuHeitHoMy ypasHenuio 2XYy' + 2 = X2 y2

41. Pemmmth ypaBHeHMs bepHyinu C MOMOIIBIO CHENUAIBHON MOJACTAHOBKH, IMPHUBOJS €ro K

y

JMHEHHOMY YPABHCHHIO y' = y2 + =
X

42. Pemuth ypaBHEHHS DBepHyJIM ¢ MOMOIIBIO CHEIUATIbHON IOJCTAHOBKH, MPHUBOAS €ro K

JMHEHHOMY YPaBHEHUIO y' —-Vy+ 2xy3 =0

43. Tlokazath, 4TO JaHHOe JU(QepeHIraTbHOe ypaBHEHHE sBiIseTcs IuddepeHInanIbHbIM

ypaBHEHHUEM B MOJIHBIX AU (epeHIranax 1 pelmTh ero:

(1-3x2 - y)dx = (x —3y?)dy

44. Tloka3aTh, u4TO HaHHOe AuQQEepeHInaIbHOe YypaBHEHUE sBisieTcs U GdepeHIMATEHBIM
yYpPaBHEHUEM B NOJHBIX AU depeHanax U pelmTh ero (y2 - 2X)dX + (2 Xy — sin y)dy =0
45. Tlokazath, 4TO JaHHOEe JU(QepeHIraIbHOe ypaBHEHHE SBisieTcs U depeHInanTbHbIM
ypaBHEHUEM B MOJHBIX AU depeHIanax U pelmTh ero (y2 +In x)dx+ (2xy—In y)dy =0

46. Tlokazath, 4TO JaHHOEe JU(QepeHIHnaTIbHOe ypaBHEHHE SBiIsieTcs U depeHInaTbHbIM

YPaBHEHHUEM B MOJHBIX AU (DepeHnranax 1 pelumTh ero (ex + y)dx + (X + 2y CO0S y2)dy =0

47. Haiiist MHTETpUPYIOLINI MHOXKHUTEb WM CAEaB MOAXO/AIIYI0 3aMEHY MepPEeMEHHBIX, PELIUTh

ypaBHEHHUE:
2xydx+ (y% —x?)dy =0

48. Haiinst MHTETpUPYIOLINI MHOXHUTEh WK CAETaB MOAXO/AIIYI0 3aMEHY MEePEeMEHHBIX, PEIIUTh

ypaBHEHHUE (3«/ X—=Y— 2X)dX = (34/ X—=Y— 2y)dy

49. Haiifss MHTETPUPYIONUN MHOXKHUTEIh WK CIENIaB TOIXOSAIIYI0 3aMEHY IePEMEHHBIX, PEIIUTh
ypaBHeHue (2xy2 + y)dx— (xzy +2xy)dy =0

50. Haiins uHTErpupyIONHi MHOKHUTEIb WIH CIETaB MOIXOASIIYI0 3aMEHY NEePEMEHHBIX, PEIIUTh

ypasnerme (Y —3X2Y3)dx — (X + X3y?)dy =0
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TecTsl A5 caMonIpoBepKHu 6aKkajdaBpoB 1o pasaeny «AHTerpajabHbie ypaBHEHH»

Kaxkoe u3 JaHHBIX ypaBHCHI/Iﬁ SABJICTCA (DpeI[l"OJ'IBMOBBIM BTOpPOTI'O IMOpsAAKa

L o(X) + %jcos(x “t)p(t)dt =0
0
1 1
2. ¢(X) —§jcos(x—t)go(t)dt =1
0
1 b
3. o(X) —5 [K(x.Do(t)dt =e*

4. p(X )——det go(x)——jsmtdt 1

Kakoe u3 JaHHBIX ypaBHeHI/Iﬁ HEC SABJIACTCA che)lFOJ'ILMOBBIM BTOpPOTI'O MOpsaKa

2
1. p(X)—4[sin(x—1)g(t)dt = cos x
2
2 gp(x)—zj%(t)dtzcosx
1
3. () -] e(t)dt=1
0

2
4. p(x)—2[Ko(t)dt =2
1

Kaxoe u3 n1aHHBIX ypaBHEHUH SABIsETCA ypaBHeHMEM BoneTeppa BTOpOro poaa

b
1. p(X) - [sin xe(t)dt=1
2. go(x)—fsin tdt=1

X
3. o(X) —%jcos Xg(t)dt =sin x
2
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X
4. [p(x)dx=e*
a

Kakoe 13 1aHHbBIX ypaBHEHUH siBiseTCs ypaBHeHUueM Ppearoibma nepBoro poja

2
1. [sin(x—t)p(t)dt = cosx
1
2
2. [sin(x—t)dt = p(t)
1
3.0(x) —lfex—t(p(t)dt _ ¥
25

X
4. p(x) - [to(t)dt = x*
a
Kakoe U3 gaHHbIX ypaBHEHUH sIBJIsieTCS] ypaBHEeHUEM BoabTeppa nepBoro poja

1. o(x) = TX + o(t)dt +e”

1
2 Iex‘tdt — g
0

3. o(X) —% [e'p(ydt =3

1
4. [ p(t)dt =1
0

1

Haiitu HenyneBoe peuenne ypaaenns @(X) = J o(t)dt
0

1.o(X)=cC

2 p(X) =X

3. ¢(X) =sin X
4. p(x) = x°

17 .
Kakas u3 3agaHHbIX QYHKUUH SIBJISETCS peIIEHUEM YpaBHEHUS (p(X) = EJSIH X(D(X)d'[
0

1. o(x) = x*
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2. @(X) =C0sX

3. p(Xx) =sin X

4.9(X) =x* — X

T
Kakas u3 3ajanHbIX (YHKUIUH SBISETCS pEIIEHUEM YpaBHEHUS (p(X) =COSX + I sin ng)('[)d'[ ?

1. ¢(X) =Cc0osX
2. p(X) =sin X

3. p(X) =X
4. p(X) =C0SX +sin X

Kaxoe 13 3a1aHHBIX ypaBHEHUN UMEET BBIPOXKIECHHOE S1pO?

1. o(x) = Zjl'e“dt
0
2. o(x) = j'sin(xt)go(t)dt
0
3. p(X) = Jl‘e(x‘t)zgo(t)dt
2
4. p(X) = j sin(x — t)e(t)dt

X
Haiitn pemenue ypasnenust @(X) — j p(t)dt =12
0

1. X

—X

2. €

3. e*+1

X

2. €

1
Haiftn xapakrepuctuueckoe peruenue ypapuenus @(X) — lj.q)(x)dt =0?
0

1. A=2
2. 4-1
3.4+1
4, 1=1

0
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Kaxkoit u3 onepatopos A: R — R ssnsercs muneitnbim
1. Ax=2x+1
2. AX=3X

3. Ax=x+1

4. AX = X2

X
Haiftn TpeThe npubmmskeHnble peenne ypapuenus @(X) — J (t—X)p(t)dt =X, ecnm ¢, (X) =X
0

1.¢5(X) =3X
2.05(X) =X
3 5
X X
B.Q(X):X—§+§

4.0(X) = X+ X + X

Kaxkoe u3 nannbix onepatopon?

1. Ap =[cos(t - X)g(t)dt

2. Ax = Jl.(t — X)op(t)dt
0

3.Ap= jex_tgo(t)dt
0

4 Ap= Jl’sin(t ~ X)e(t)dt
0

ABJIACTCA CI/IMMeTpI/I‘IHBIM‘.7

Permuts ypasuenne @(X) — l.fsin Xp(t)dt =0
T
0

1..p(x)=¢"

2. p(X) =csin X
3.¢(X) =CosXx
4. p(X) =X

17 .
Kakast u3 1aHHbIX QYHKUUH SIBISETCS pPELICHUEM YpaBHEHUS (p(X) =COSX + EJSIH X(D('[)d'[
0

1.COSX + CSIN X
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2. @(X) =C0osX
3. p(x)=csinx

4.SIn X — COSX

1
3anucaTh ypaBHeHue Ditnepa-Jlarpamxka qis pynkiuonana T () = j yde
0

1.y=0

2. Fy, =0
3.y (x)=0
4.y-y' =0

X
Haittn skctpemanu ais gynkiuonana f(y) = I (y2 + y)dx

X0

1.2y =0
2. y=-1
s y—-t
' 2
4.y =CX

X
Kakoe u3 1aHHBIX ypaBHEHHI ABIIsETCS ypaBHEeHHEM Bonbrepa BToporo pona'[etgo(t)dt =X
a

1. ]('(x—t)dt =1

2.¢0(X) — ijl'sin(t — X)p(t)dt = x
0

3. o(X) - ]Sex_tgo(t)dt =e”

4.p(X) — '2[cos(t —Xx)dt=0

7.3. Meroau4eckue MaTepuabl, ONpeAe/sOINe NPOUeAYPY ONCHUBAHUS 3HAHUH, YMCHMH,
HABBIKOB M (MJIM) ONbBITa [1eSiTeJIbHOCTH, XapaKTepHU3yKIIMX I3Tanbl (OPMHPOBAHUSA
KOMIIETEeHIMIi.

OOt pe3ynbTaT BEIBOAUTCS KaK MHTETPAJIbHAS OIIEHKA, CKIIAIBIBAIONIAS U3 TEKYIEro KOHTPOJIA -
50% 1 mpomMeKyTOYHOro KOHTpoJs - 50%.
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Texkymui KOHTPOJIb IO TUCLHUILINHE BKIKOYAECT:

- TIoceleHye 3aHaTuii - 10 0aos,

- y4acTue Ha MPaKTUYECKUX 3aHIATUsIX - 20 6aos,

- KOJUTOKBHUYM - 30 Ganos,

- BBIIIOJIHEHUE ayAUTOPHBIX KOHTPOJIBHBIX padoT - 40 6asos.
[IpomexxyTOUHBIM KOHTPOJIb 10 AUCLUIIIMHE BKIIIOYAET:

- YCTHBIH orpoc (3k3ameH) - 100 Gamios.

8. IlepedyeHb OCHOBHOW M [ONOJHHUTEJbHOH Y4YeOHOH JMTEPATypbl, HEOOXOAUMON s
OCBOEHMSA THCHUIIHHBI

a) OcnogHas rumepamypa

1.TuxonoB, Anekcanap Huxonaesuu. [luddepenumanbuple ypaBHeHHs : [y4ueO. mias  us.
crienuanbHoCcTe u  cnenuanbHocTH "[lpuknagHas wmartematuka'] / TuxoHOB, AJekcaHap
Huxonaesuu ; A.b.BacunbeBa, A.I'.CBemrnukos; noj pea. A.H.Tuxonosa u np.; [Mock. roc. yH-T
uM. M.B.Jlomonocoga]. - 4-e uzn., crep. - M. : ®usmatnur, 2005, 2002. - 253 c. : uin. ; 22 cm. -
(Kypc Boicmieit matematuku u 147 ¢usuka (2-6ak.) 33 4.45 maremaTuueckod (PU3UKU. BBHIM.O)
(Knmaccuueckuit yHuBepcuTeTCKHA y4eOHHK). - bubmmorp.: ¢. 249-250. - IIpenm. ykas.: c. 251-253.
- ISBN 5-9221-0134-X:

2. CoopnuK 3amad mo nudepeHInaTbHbIM ypaBHEHHSAM W BapHalMOHHOMY ucumcienuto / B. K.
Pomanko ; moa pex. B.K.Pomanmko. - M. : Jla6. ba3. 3nanmii: IOHUMEJIMACTAMII:
OU3SMATIIAT, 2002. - 255,[1] c. - (Texuuueckuit yausepcuter). - ISBN 5-93208-120-1 : 127-00
3. Ounmunmnos, Anekceit d¢nopoBuu . Breaenune B Teopuro nuddepeHIMaNbHbIX ypaBHEHUN :
[yueb. ans By30B IO rpymnme (u3.-mMar. HarpaBjiIeHUd U cnenuanbHoctel| / dununnos, Alekceit
®¢noposud . - M. : Enquropuan YPCC, 2004. - 238,[1] c. : un. ; 22 cM. - bubnuorp.: c. 234-236. -
[pemm. ykas.: c. 237-239. - Honymieno MO P®. - ISBN 5-354-00416-0 : 120-70.

4. luddepennmanbable ypaBHeHHS | Y4eOHUK / . - 4-e u3f. - Mocksa :@usmariur, 2002. - 252 c. -
(Kypc Bbiciielt MmareMaTuku U MareMatudeckoil pusuku. Beim. 6). - ISBN 978-5-9221-0277-3 ; To
xKe [DNEeKTpOHHBII pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=145012 (17.06.2018).

0) lonomuurensHas TuTeparypa

5.EropoB, Amnekcannp VBanoBuu. OObIKHOBEHHbIE U depeHalbHble ypaBHEHUS C
npwioxenusmu / Eropos, Anekcanap MBanosud. - M. : ®usmartiut, 2005. - 384 ¢. : un. ; 24 cwm. -
bubnmorp.: ¢.375-376.- [Ipenm. yka3s.: ¢.377-380. - ISBN 5-9221-0385-7 : 350

6. beiibanaeB, Bernyrun [[xaOpawnoBud. J[MHAMUYECKUE  CHUCTEMBI,  OMUCHIBAEMEBIE
nudepeHIMATBHBIMA YPaBHEHUSIMUA C TPOU3BOIHBIMU JIPOOHOTO Topsnka : [yueb. mocoowue] /
Beitbanaes, Bemyrun [[xabpawnosud, M. A. Hazapanues ; MunoOpuayku Poccuu, Jlarect. roc.
yH-T. - Maxaukana : U3a-so JII'Y, 2012. - 82 ¢. - 52-50.

7.Marsees,IlaBenHukonaeBuu.Jlekiuu 1Mo aHaAIUTHYECKOM  Teopuu  AuddepeHIInaTbHbIX
ypaBHeHHIi : yueO. mocodue / Marsees, [1aBen Hukonaesuu. - CI10. [u ap.] : Jlans, 2008. - 330,[6]
c. - (YueOnuku s By3oB. CnernumanbHas juteparypa). - ISBN 978-5-8114-0571-8 : 278-52.
8. Tpenorun, B.A. OObikHOBeHHBIE qU(epeHraibable ypaBHeHus : yueOHuk / B.A. TpeHorus. -
Mocksa :®@usmatiur, 2009. - 312 c¢. - ISBN 978-5-9221-1063-1 ; To xe [DneKkTpoHHBIH pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=82614 (17.10.2018).

9. Ilepeyens pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHUKANMOHHOI ceTH «HTEepHET»,
He00XO0AMMBIX /151 OCBOCHHS TUCHUTINHBI

1. http://elibrary.ru — eLIBRARY — Hayunas s5ekTpoHHas OHOIHOTEKA
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2. http://window.edu.ru/window/catalog?p_rubr=2.2.74.12 — EnuHoe OKHO I0CTyTa K

AJIEKTPOHHBIM pecypcam

3. http://springerlink.com/mathematics-and-statistics/ - mnardopma pecypcoB u3aaTenbCcTBa

Springer
4. http://edu.dgu.ru/ - O6pa3oBarenbHsiii cepsep AI'Y

5. Moodle [DnekTpoHHBIH pecype]: cucTeMa BUPTyalbHOro o0ydueHueM: [0a3a manubix] / Jlar. roc.
yH-T. — Maxaukana, r. — Jloctyn u3 cetu JAI'Y unm, mociie perucTpaliyy U3 CETH YH-Ta, U3 0001
TOYKH, HMeroniei goctyn B maTepHeT. — URL: http://moodle.dgu.ru/(zaraoopareHus:).

10. MeToaunuecKue YKazaHnus 1Jist Oﬁy‘lalOIIIHXCﬂ 0 OCBOCHHUIO JUCHHUILIIMHBI

YueOHast mporpamma no audQepeHnuanbHbIM YpaBHEHUSIM  pacipe/iesieHa o TeMaM U 10
yacaM Ha JICKIIMM M TPAKTUYECKUE 3aHATHUS; MPEIYyCMOTpPEHA TaKXKE CaMOCTOsATENbHas ydeOHas
pabora cryaentoB. Ilo kaxmol Teme mpenojaaBareib YKa3blBaeT CTyJIEHTaM HEOOXOAUMYIO
auteparypy (yueOHHKH, y4yeOHbIEe MMOCOOMs, COOPHHKHM 3aJad M YHOPAKHEHUH), a TaKkKe
COOTBETCTBYIOIIIME TeMaM maparpadbl 1 HoMepa YIpakKHEHUH U 3a7ad.

CamocTrosTenpHas paboTa CTYACHTOB CKIAIbIBaCTCA W3 pPAOOTHl HAA JICKIHSIMH, C
yueOHUKaMH, pelIeHHUs] PEKOMEHIYEMbIX 3aj/lad, MOJATOTOBKM K 3alluTe JTabopaTopHbIX paboT, a
TaKXe U3 MOJArOTOBKH K KOHTPOJIBHBIM paboTaM, KOJUIOKBUYMaM U clladye 3a4€TOB U IK3aMEHOB.

[Tpu pabote c ynekuusIMH U y4eOHMKaMHU 0CO0O€ BHMMAHHUE CJEIyeT YACIUTh U3yUYEHHUIO
OCHOBHBIX MOHATUH U ONpPENeNCHUH 10 TaHHOMY pa3zieily, a TakkKe OCOOCHHOCTSM MPUMEHEHHBIX
METOJIOB M TEXHOJIOTUH J0Ka3aTelbCTBA TeOopeM. PeleHue T0CTaTOYHOro KOJIMYECTBa 3ajad I10o
JAHHOM TeMe IOMOKET TBOPYECKOMY OBJIQJICHHIO METOJAaMH JI0OKA3aTebCTBA MaTEMaTHYECKHX
YTBEPKJICHUIA.

[Toce u3ydeHus: Kaxa0i TeMbl pEKOMEHAYETCS CaMOCTOSITEIbHO BOCIIPOU3BECTH OCHOBHBIE
onpezaeneHus, GopMyIMpOBKH M JOKa3aTelbCcTBa TeopeM. /[ caMOmpoBEepKH pEeKOMEHAYeTCs
TaKXe UCIO0JIh30BATh KOHTPOJIbHBIE BONPOCHI, TPUBOANMEBIC B yUEOHHUKAX MOCIIE KaXKJOU TEMBI.

OcHoBHasl 1eNb NPAKTHUECKUX 3aHSITHH — TOJArOTOBKA CTYJAEHTOB K CaMOCTOSITENbHOM
paboTe Ha/l TEOPETUIECKUM MAaTEPHAJIOM U K PEIICHUIO 3a/1a4 U YTIPasKHEHHIA.

11. IlepeyeHb WHMPOPMANMOHHBIX TEXHOJOIMH, WCHOJb3YeMbIX TMPH OCYIIECTBJIECHUMN
o0pa3oBaTeIbHOTO0 MpoLecca MO0 [JAWCHMIUVIMHE, BKJIKYas IepeYeHb NPOrPaMMHOIO
ob0ecneyeHus u l/lH(l)OpMalll/IOHHI)IX CIIpaBOYHBIX CUCTEM.

[Ipu ocymiecTBieHnU 00pa30BaTENBLHOIO MpoIlecca MO0 MaTEMATUYECKOMY aHAJIN3Y PEKOMEHIYIOTCS
KOMIIBIOTEpPHBIE TEXHOJIOTUU, OCHOBAaHHbIE Ha omnepalunoHHbIX cuctemMax Windows, Ubuntu, Linux,
npukiaaaeie nporpammbl Mathcad, Matlab, Mathematica, a Ttaxke caiiTel 00pa3oBaTeNbHBIX
YUPEKACHUHN U KYPHAJIOB, HHPOPMAIIMOHHO-CIIPABOYHBIE CUCTEMBI, DJIEKTPOHHBIC YICOHHUKH.

[Ipu mnpoBeneHMH 3aHATHI PEKOMEHIYETCS UCIOJIb30BaTh KOMIBIOTEPHI, MYJIbTUMEAUNUHBIE
POEKTOPHI, HHTEPAKTUBHBIC IKPAHBI.

12. Onucanue MaTepHAJbHO-TEXHHYECKOH 0a3bl, He00XOAUMON IS OCYLIeCTBJIECHHUS
00pa3oBaTe/ILHOIO NMpoIecca Mo JMCUUILIHHE,

YHuuBepcurer 001a1aeT J0CTATOYHON 0a30ii ayIUTOPUI AJIsi IPOBECHUS BCEX BUIOB 3aHATHIH,
MIPEeTyCMOTPEHHBIX 00pa30BaTEIbHON IPOrPaMMON TUCIUILTMHEI MaTeMaTHYeCKuid aHanu3. Kpome
TOTO, Ha (paKynbTeTe 2 KOMIBIOTEPHBIX KJIacca U 2 yueOHBIX KJ1acca, OCHAICHHBIX KOMITBIOTEPAMU
C COOTBETCTBYIOIIUM IIPOrPaMMHBIM 00€CTI€YeHHEM U MYJIbTUMEINA-TIPOCKTOPaMH.
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