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Pabouas mporpamma aucummiauHsl «JAuddepeHuuaibHble M HHTErpajbHble
ypaBHeHus1» cocrtasiieHa B 2018 roay B coorBeTcTBUU ¢ TpeboBanusimu GPI'OC BO
o HarnpasiieHuto (ypoBeHb: OakanaBp 1/.03.04. Daexmponuxa u nanosnekmponuxa"

ot « 7 » aBrycta 2018r. Ne 937.

Pazpabotuuk: kadenpa nuddepeHUHATBHBIX YpaBHEHUH U (YyHKIIMOHAIBHOTO
ananu3a, [>xadpannosa Jlelina MycaeBHa, KaHIUAAT PU3NKO-MATEMAaTUICCKUX HAYK,
JIOLICHT.

PaGouas nporpamMmma JUCHHUTUINHBI oJ100peHa:
Ha 3acenanuu kKadenpsr [[Yu @A ot «31» mas 2018 r., mpotokoa Nel(

3aB. kadeapoii @“‘ﬁ Cupaxynnaos M.M.

/

Ha 3acemannu MeTonnueckoi KoMuCcCHH (DaKyJIbTeTa MATEMATHKNA U KOMIBIOTEPHBIX
HayK OT «2/» utons 2018 r., mpotokos Neb.

/-"31 A f;’
KA1 o
[Ipencenarens Lij ks Beii6onaes B.JI..
PaGouas mnporpamma JUCHMIUIMHBI COTJlaCOBaHA C Y4Y€0HO - METOJUYECKUM
ynpasiienueM «29» utons 2018r.
Hauvanpank YMY .4 F I'acanramknesa A1
77



Conep:xanne

AHHOTAaIUs pabodeit mporpaMmbl JUCITUTUTHHBI
1. Ilean ocBOEHMS TUCIUATLINHBI
2.Mecto nuctumiuael B ctpyktype OITOII 6akanaBpuara

3. Kowmmerenuuu oOydvaromerocs, ¢QopMupyeMble B pe3ysbTaTe€ OCBOCHMS
JUCUUIUINHBI (IEPEYEHb IIJIAHUPYEMBIX PE3YJIbTAaTOB O0yUEHHS

4. O06beM, CTPYKTypa U COJIepKaHUE JUCITUTIIINHBI
5. ObpazoBaTeabHbIE TEXHOJIOTUH
6. YueOHO-MeTOoIMuecKoe 00ecTieueHrne CaMOCTOSITEIbHON PabOThI CTYZCHTOB

7. CDOHI[ OOCHOYHBIX CPCACTB I IMPOBCACHUA TCKYIICTO KOHTPOJIA YCIICBACMOCTH,
HpOMe)KYTOqHOﬁ aTTeCTaluu I10 u”TOraM OCBOCHMA NJHCHUIIIINHBI

8. IlepeyeHb OCHOBHOW U JOMOJHUTEIBHOU y4eOHOU JUTEpaTyphbl, HEOOXOAMMOM
JUIS1 OCBOCHUS TUCIUILIAHBI

9. Ilepeuenb pecypcoB  HH(POPMAIMOHHO-TEIEKOMMYHUKAIIMOHHON  CETH
«HTepHeT», HEOOXOIUMBIX ISl OCBOCHHMSI TUCIIUILITMHBI

10. Meroauyeckue ykazaHus Jyisi 0Oy4aromuxcs 0 OCBOCHHIO JUCIUTUIUHBI

11. Tlepeuenp  WHGOPMAIIMOHHBIX  TEXHOJIOTHH,  HCIOJB3YEMBIX  TIPH
OCYIIECTBJIECHUU 00pa30BaTEIbHOIO MPOIECcca MO TUCHUILITNHE, BKIIOYAs MepeUYCHb
IpOrpaMMHOro ooecrnedeHus: 1 THGOPMAIIMOHHBIX CTIPABOYHBIX CUCTEM

12. Omnucanue  MarepuaJbHO-TEXHUYECKOW  0a3pl, HEOOXOAMMOW I
OCYIIIECTBJICHUSI 00pa30BaTEILHOIO Mpoliecca Mo JUCIUILUIMHE



AHHOTanusi padoyel MporpaMmMbl JMCIHHILIHHBI.

Hucturnnuna ' AnddepeHunanbHble H MHTErpajbHble YPaBHEHUS ' BXOJUT B 0a30BYIO
4acTh 00pa3oBaTeIbHON MpOrpaMMBbl fakaJaBpHaTa Mo HampasieHuto (cnenuansaoctu) 11.03.04.
""JIeKTPOHUKA U HAHOIJIEKTPOHUKA'"

Hucuunnuua peanu3yercs Ha ¢usnueckoM dakynbrere  Kadeapoit  nuddepeHnanbHbIX
ypaBHEHHH U QYHKIIMOHAIHHOTO aHAIH3A.

ConepkaHue AUCLUILUIMHBI OXBAThIBAET KPYT BOIIPOCOB, CBSI3aHHBIX C (DOPMHUPOBAHHUEM HU
Pa3BUTHEM Y CTYJIEHTOB NMPO()ECCHOHANBHBIX U CHEIHATBHBIX KOMIIETCHIINH, TO3BOJISIOMINX UM Ha
0a3e OCBOEHHBIX TEOPETHMYECKMX U TPAKTUYECKUX OCHOB MAaTeMAaTHYECKOro ammapara
OCYIIECTBIIATH MPO(PECCHOHATBHYIO IEATEIEHOCTb.

JlucuuiuinHa HaueneHa Ha (OpMUpOBaHHME CIEAYIOIMX KOMIIETEHIIMH BBITYCKHUKA!
npodeccnonansubix — OIK-1, OMK-2, OK-7.

[IpernonaBanne AMCUUIUIMHBI MpeAyCMaTpUBAET MPOBEICHHUE CIEAYIOUIMX BUJOB yUEOHBIX
3aHATHUH: JIEKIIUH, IPAKTHYECKUe 3aHATH,CAMOCTOsATeIbHAs pPadoTa.

Pabouass mporpamMma AMCUMIUIMHBI MpeAycMaTpUBAaeT IPOBEIEHHUE CIEAYIOUMX BHUA0B
KOHTPOJISI yCIIEBaeMOCTH B (popMe KOHTpoJibHAas padoTa, KOJJIOKBHYM M TeCTHPOBAHUE U
IPOMEKYTOUHBIA KOHTPOJIb B (hOpMe IK3aMeHa.

O0beM nuCHMITIMHBL 3 3aYeTHBIX €AWHUI], B ToM umcie B 108 akagemuyecknx dacax mo
BUJIaM yU€OHBIX 3aHATUH

Cemec | YueOHble 3aHATHUS dopma

Tp B TOM YHCIIE MPOMEKYTOUHOMN
KonTtakTHas pabota 00y4arouuxcs ¢ mpernoiaBaTesieM CPC, B |arTecrauuu
Bce | u3 Hux TOM (3auer,
ro | Jlexn | Jlaboparopn | [Ipaktnueck | KCP | koncyn | 4ucie nubepermposa

15071 BIC 3aHATHS | M€ 3aHATHUSI bTAI[MM | OK3aMCH | HHBIH 3a4CT,
9K3aMEH
3 108 | 18 18 36 36 .OK3aMEH

1. lesiu OCBOEHUSA TMCIHUNINHDI.

Heasimu ocBoenus qucuuriuabl "udepeHnnanbapie ¥ HHTETpaTbHBIC YpaBHEHUA'" SBIISIOTCS |

- OCBOCHHE TEOpPUM U TMPWIOKEHHE HUX K pemeHuto audQepeHnnanbHbIX U HHTErpagbHBIX
ypaBHEHHH, cucTteM Tu(PEpeHNaTbHbBIX YPAaBHEHUNH M UCCIEA0BAaHHE BOIPOCOB YCTOHYHMBOCTHU
pemeHunit udpepeHraIbHbIX ypaBHEHHHN.

-OBJIa/ICHHE MeTo/laMu pelieHus quddepeHINaTbHbIX YPaBHEHUN U HHTETPAbHBIX YPaBHEHUM [
co3aHus 0a3bl MOCIEAYIOIMIUM KypcaM.

2.Mecto qucuumiiuHbl B cTpykrype OIIOII 6akanaBpuara.

Hucuurmumna " Jluddepennuanbuble 1 UHTETpajbHbIE ypaBHEHHUS "' BXOAWUT B 0a30BYIO
4acTh MaTEMaTUYECKOr0 U €CTECTBEHHO - HAYYHOI'O LIUKJIA.

SIBasieTcs ONHUM M3 HAyajbHBIX PA3e/iOB COBPEMEHHOM MaTeMAaTHKH M UIPAET BaXHYIO
pOJIb B OCO3HAHHOM OCBOECHHMH APYIMX MATEMaTHYECKUX U MPUKIAAHBIX JUCUUIUINH, T.K. METO/bI
T QepeHMaIbHbBIX 1 MHTETPATbHBIX YPAaBHEHHH HAXOAAT CaMoO€ IIMPOKOE MPUMEHEHHE BO
MHOTUX HayKax, B ()U3MKE B IEPBYIO0 ouepelnb. JTa AUCHMUILUIUHBI BMECTE C MaTeMaTHYeCKUM

aHamu30M, Teopued (YHKIUUM KOMIUIGKCHOTO M JCHCTBUTENBHOTO MEPEMEHHOIO SBIISIOTCS
(GyHIAMEHTOM, Ha KOTOPOM CTPOUTCS BCS MaTeMaTHUECKas HayKa.




3. Komnerenuun oOyudaromierocsi, (popmMupyeMble B pe3yJbTaTe OCBOCHHUS] IHCHMILIMHBI
(mepeyeHb NIIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHUs).

Kon
KOMIIETEH
85051

DopmyIMpPOBKa
komnetreHuu u3z ®I'oC BO

[TnaHupyembie pe3yiabTaThl OOy4YCHHs (ITOKA3aTeIn
JIOCTYDKEHUS 3aJIaHHOTO YPOBHS OCBOEHUSI
KOMITCTCHITH )

OK-7

OIIK-1

Crioco6HOCTh K
CaMOOpraHU3aIH u
€caM000pPa30BaAHUIO

CrnocoOHOCTh TpeACTaBIATh
a/IeKBaTHYI0 COBPEMEHHOMY
YPOBHIO 3HaHUHM Hay4HYIO
KapTUHY MHUpa Ha OCHOBE

3HAHUS OCHOBHBIX
MMOJI0KEHHU,3aKOHOB u
METOJIOB €CTECTBEHHBIX

HAayK U MAaTCMAaTUKH

CrnocoOHOCTh  BBIABIATD
€CTECTBEHHO-HAYUHYIO
CYLIHOCTb

3HaeT: cojepKaHUE MPOLECCOB CaMOOPTaHU3aLUU U
caMo00pa3oBaHus , ©X OCOOCHHOCTEH W TEXHOJOTHI
peanu3almm.

YMmeer: IJIaHUPOBATHb neian u YCTaHaBJIMBATb
MPUOPUTETHI  NIPU BbIOOpE crocobe MpUHATHUS
peuieHuii € y4eTOM YCIIOBUM,CPEACTB ,JIMYHBIX
BO3MOKHOCTEd UM BpPEMEHHOW  IEpPCIEKTUBBI
JNOCTHKCHUS nesneit. CaMocTosITeIbHO CTPOUTH
mpouecc oBlaaeHus uHopMaluel, 0TOOpaHHOH u
CTPYKTPYUPOBAHHOU JUIA BBITTOJTHEHUS
npodeccuoHaNbHOM NesSTEIbHOCTH.

Bnaneer: TEXHOJOTHSMHU OpraHM3allH Mpolecca
caMo00pa3oBaHus,IpUeMaMH  LI€JI€NoJaraius  BO
BPEMEHHOW MEPCHEeKTUBE,CIOCO0aMU TIIAHUPOBAHUS
U OpPraHu3alli,CaMOKOHTPOJII U CAMOOIEHKH
NeSITEIbHOCTH.

3HaeT:0CHOBHBIC TEOPEMBI Kypca
muddepeHMaIbHbBIX U MHTErpaJIbHbIXYpPaBHEHUH
,OCHOBHBIE ~ METOIBI  Teopun  auypaBHEHHH,
MOCTAaHOBKHM OCHOBHBIX KJIACCHUYECKHUX 3ajad.

YMmeer:  pemarb  33Jayd  OPUBOMAIIME K
muddepeHIMaIbHbBIM YPAaBHEHUSIM U HWHTETPAJIbHBIM
YpaBHEHHSIM

Buaaneer:MeTogaMu  UCCIEIOBaHMS W METOJAMHU
COCTABJICHUSI MaTeMaTHYECKUX MoJeNeld B BHUJC
nuddepeHInaIbHbIX

YPaBHEHU U UX CHUCTEM.

3Haer: OCHOBHBIE TEOPEMBI Teopuun
audQepeHManbHbIX YPaBHEHUM, a TaKkKe JPYTrHux

5




OIIK-2

mpo0JIeM,BOZHUKAIONINX B
Xone  mpodeccHoHANBHOM
I[eHTeJ'II)HOCTI/I,HpI/IBJ'IGKaTI)
ISt Hux penieHus
COOTBETCTBYIOIINH (HU3HUKO-
MaTeMaTUYECKUH armapar.

MaTEMaTUYCCKUX I[I/ICI_II/IHJ'H/IH.3HaeT OCHOBHBIC CBA3HU
MCKAY AUCHHUITIMHAMH CCTCCTBCHHOI'O
OHUKJI1a,0CHOBHBIC AJITOPUTMBI n MCETO/bI
MaTeéMaTu3alu HAy4YHOI'O 3HAHUA.

YMeer: MNpUMEHSATH TOJYYCHHBIE 3HAHUA  JJIS
pemieHust  3a1a4y B pasNUYHBIX  00JacTax
MAaTEMaTUYECKUX HAyK, TaKUX KaK YpaBHEHHS B
YAaCTHBIX MPOU3BOAHBIX, METOAbI MAaT(HU3UKHU. pelIaTh
KJIacCMUeCKHe 3aaunl  (PU3UKU ¢  MPUKIATHON
MaTeMaTHUKH C moMomblo  auddepeHnantbHbIX
YPaBHEHUN.YMEET  COCTaBIATbH  MaTEMATHYECKHE
MOJEJIH MPEJIaraéMbIX MPUKIIAIHBIX 3a/1a4.

Baapeer: MeronamMu MOIEIMPOBAHUS ITPAKTUYECKUX
3a/1a4 ¢ IOMOIIBI0 AU GEPCHINATBHBIX ypaBHCHUN

n HHTCI'PpAJIbHBIX ypaBHeHI/Iﬁ . HaBBIKaMH
MMPUMCHCHUA Ka4€CTBCHHOI'O aHaJInu3a
pemeHI/Iﬁ.BnaneeT COBPCMCHHBIMU METOAaMH

aHaJIM3a PEIICHU YPAaBHEHNUN U UX CUCTEM.

4. O0beM, CTPYKTYpa U COAepPKaHNe TUCHHUILINHBI.

4.1. O0beM TUCHHMILIMHBI COCTABJsACT 3 3aUeTHLIX eanHul, 108 akageMHYeCKHX 4acoB.
4.2. CTpyKTYypa U coiepKaHue T CHUILTHHBI

OO01mas TpyJ0eMKOCTh JUCHIUTUINHBI COCTABISAET 3 3a4eTHBIX equHul] 108 yacos.




Tema Tpynoemk | nekiuu MpaKT./ CamocTtos
OCTh CeMMHap TeJbHas
paborta
Monayas |. JuddepeHunanbHbie ypaBHEHUSA
Tema 1. 3agauu, npuBoasue K 5 2 1 2
i epeHIaTbHBIM YPaBHEHHUSM.
Tema 2.YpaBHeHus ¢ pa3IeisonuMU 6 2 2 2
nepeMeHHbIME. OTHOPOIHBIC U
IPUBOAALINECS K HUM.
Tewma 3. JIunelinele ypaBHeHus 1-r0 6 2 2 2
nopsiika. YpaBHeHue bepHyim.
Tewma 4. YpaBHeHuUE B OIHBIX 5 2 1 2
muddepennmanax. MaTerpupyromuit
MHOXHTEJTb.
Tema 5. Teopema Kommwm aiist ypaBHeHus 1- 4 1 1 2
ro MopsiIKa.
Tema 6. YpaBHeHUs1, HEpa3pellICHHbIE 5 1 2 2
OTHOCHUTEIHHO MTPOU3BOTHOM
Tewma 7. O0mras Teopust TUHEHHBIX 4 1 1 2
mdQepeHIMaIbHbIX YpaBHEHUN N-TO
nopsiika
Tewma 8. JIunennsle ypaBHEeHUs N-T0 5 1 2 2
NOpsi/IKa C IOCTOSHHBIMU KO3 (hUIIeHTaMU
Hroro 3a mopyas 1 40 12 12 16
Mopnyas |l. UaTerpajibHbie ypaBHEeHHSA
Tema 9. Beenenue. [Torsarue 6 1 1 4
MHTETPaJIbHOTO ypaBHeHUs. [Ipumepsl
(bU3NIECKNX 3a/1a4, TPUBOIAIINX K
UHTErpajIbHbIM YPaBHEHHSIM.
Tewma 10. JluneitHble HHTETPATBLHBIC 6 1 1 4

ypaBHeHus tuna @pearoasma. Meton

onpenenurened @pearonbma




Tema 11. YpaBHEHHUS ¢ BBIPOKICHHBIM 6 1 1 4

SIIPOM Ml METOJIbI UX PEIICHHMA

Tema 12. YpaBuenus tuna Bonbrepa un ux 6 1 1 4

penieHue MeToI0M nTepanui

Tema 13. JIuneiinbie mpocTpaHCTBA U 6 1 1 4
JIUHelHbIe oneparopsl. [lonsatue cnexrpa
onepatopa. Criextp @pearoabMOBbIX

OIIepaTopoOB

Tema 14. UnTerpanbHble ypaBHEHUS C 6 1 1 4
CUMMETPHUYECKHM oreparopamu. Teopema

I'unp6epra-1lImuara

Hmozo 3a mooynw 36 6 6 24

Bcezo 108 18 18 36

2.2. Cooepircanue Kypca

Moayasb 1. Iluddepenunaibubie YpaBHEHUS

Henpto m3yuenns moxaynsa  «JuddepeHunanbabie ypaBHEHUS » SIBISCTCS OBJaJICHUE
CTYJECHTaMH 3HAHUN MHTErpUPYEMBIX TUIOB JU(PHEpEeHINATBHBIX YPaBHEHUH NEPBOro MOpsAKa U
BBICILIUX ITOPSIIKOB.

OCHOBHBIMU  3aJjayaMHM  MOJYJISL  ABJSAIOTCA  H3Y4YEHME METOJOB  HMHTETPUPOBAHUS
T QepeHnaIbHbPIX ypAaBHEHUH TEPBOTO TIOPSAIKA, YCTAHOBJICHHE JIOCTATOYHBIX YCIIOBHMA
CYLIECTBOBaHMS U €IMHCTBEHHOCTH 3a1aun Ko, 1Ba METOAa HaX0XKJECHHUS 0COOBIX PELICHUH.

B pesynbrare ycBOGHMs MOZYJs CTYIEHT JOJDKEH MMETh ILIEJIOCTHOE IPEICTaBICHHUE O
cocTtaBiieHuH TudGepeHInaTbHbIX YPaBHEHHH 3aJaHHOTO CEMEHCTBA JIMHUH.

Tema 1. 3agauu, npuBoasimye K 1P pepeHIHAIBLHBIM YPABHEHUM.

Ucropuyeckass cmpaBka. TexHHWYecKHe, TeOMETpHUUECKHEe U OWOJOrMuYecKue 3ajadu,
NPUBOJAIINE K MOHATHIO N PepeHITnaNIbHOTO YpaBHEHHS TIEPBOTO Mmopsiika. YacTHOE pelieHue,
o0mui  wHTErpan, olmiee pemeHue, ToJie  HampaBieHWH, W30KiIuHBL.  CocTaBlieHHE
nudepeHIATBHBIX YPABHCHHUM CEMEHCTBA JTMHUI.

IInan nexkuyuu

1. Hcropuueckas cnpaBka.



3amaun (0 HarpeToM O€TOHE, O HAapOJOHACENCHHH, O PA3JIOKCHUU OaKTepHH),
npUBOSNIHE K AU (HepeHINATEHBIM YPAaBHEHUSM IIEPBOTO MOPSIIKA.

YactHoe 1 o0111ee peneHue.

I'eomerpuueckas unTepnperanus AudQepeHInaIbHOT0 ypaBHEHHs 1-To mopsaka: mosie

HaHpaBHGHHﬁ, HU30KJIUHHEI.

Tema 2. YpaBHeHus ¢ pa3ae/silOIIMMUCS NepeMeHHbIMUA. OTHOPOIHbIE U IPUBOASLINE

K HUM.

[lonatne muddepeHnnanbHOrO  ypaBHEHUS € Pa3JENAIOIIUMUCA — [I€PEMEHHBIMHU.

[IpuBeneHue ero Kk ypaBHEHHIO C Pa3ACICHHBIMU IIEPEMEHHBIMU.

[Tonsitue omHopoaHoW ¢yHKIMKU JoOoro mopsaka. Dopmyna Ditnepa. [lonsarue

OJTHOpPOJHOro AuddepeHnnanbHOro ypaBHEHUS] M METOJl NPUBEACHUS €ro K YpPaBHEHUIO C

Ppa3aeIoIKUMUCS IIEPEMEHHBIMU. THUIIBI YpPaBHEHUM, IPUBOIALIUECS K OAHOPOIHBIM YPABHEHUSM.

1.
2.
3.

IInan nexuyuu
YpaBHEHUS C pa3aeIAIONIMMUCS IEPEMEHHBIMM.
OnHOpoaHbIE ypaBHEHUS.
YpaBHeHuUs1, NpUBOASAIIME K OJTHOPOJIHBIM.

Tema 3. JIuneiinoe ypapHeHnue 1-ro nopsinka. YpasHenue bepny.iu.

OpHoponHble  JuHeHHble — AuddepeHuraIbHble  ypaBHEHHS  IEPBOrO  MOpsAKa.

HeonHopoaHble nuHeliHbIe ypaBHEHHS MepBoro nopsiaka. CBoiicTBa 3TUX ypaBHeHui. B3anMocBss3b

JTUX YyPAaBHEHUH. YpaBHEHUE DbepHyUIM M €ro npuBEACHUE K JIMHEMHOMY HEOIHOPOJHOMY

ypaBHeHHI0. BO3MOXXHOCTH 0000IIIEHUS TTOCIIETHETO.

1
2
3.
4

IInan nexkuuu
Jlunelinple ypaBHeHHs 1-TO MOpsiiKa U UX CBOWCTBA.
JIuHeliHbIe OJJTHOPOAHBIE ypaBHEHUs 1-ro mopsijika U ero odliee CBOMCTBO.
JInneliHOE HEOTHOPOJHOE YPAaBHEHHUE U METOJ BapUAaLlMU IIPOU3BOJIBHOIO ITOCTOSIHHOTO.

VYpaBHeHue bepHyuM 1 €ro cBeACHUE K TMHEHHOMY YPaBHEHUIO.

Tema 4. YpaBHeHue B moJHBIX TP Pepenunanax. UHTerpupyommi MHOKHATENb.

Omnpenenenue mnonHoro auddepeHnrana (QyHKIUU ABYX IEPEMEHHBIX M €ro CBs3b C

ypaBHEHHEM B monHBIX Auddepennuanax. CymiecTBOBaHHE OECKOHEYHOTO MHOXKECTBA

UHTETPUPYIONINX MHOXHUTEIEH y IIt000oro muddepeHIHaTILHOr0 ypaBHEHUS TIEPBOTO IMOPSIKA C

HernpepbIBHO AU GepeHnnpyeMbIMu K03 HUITHEHTaMH.

Ilnan Jexkuun

1. Onpenenenue nomaHoro auddepeHnnana IByx NepeMeHHbIX U €ro CBI3b ¢ AuddepeHnnatbHbIM

ypaBHEHHEM B TIOJIHBIX AuddepeHnnanax.

2. OO6mmii uaTerpan nuddepeHnaIbHOr0 YpaBHEHUS B MOJTHBIX Aud epeHnmnanax.



3. Tlonstne 00 WHTETPHPYIOMEM MHOXHTENE. TeopemMa CyIIeCTBOBAHUS WHTETPHPYIOIINX
MHOKUTEIIEHN.

4. VHTerpupyromuil MHOXXUTENN B YACTHBIX CITydasX.

Tema 5. Teopema Koium aj1s1 ypaBHeHU#i IepBOro NopsiAKa.

Teopema cCyllecTBOBaHMSI W €OUHCTBEHHOCTh  pemieHus 3agaun  Komm g
muddepeHIaTBFHOTO ypaBHEHUS TEPBOTO MoOpsiaka. MeToJ MOCiieIoBaTeNbHBIX MPUOIHKCHHMA
[Mukapa. Ycnosue Jlunmmuna. AHanu3 ciyyaeB HEOOXOJUMBIX U JOCTaTOUHBIX YCIOBHIA.

Bonpock! mpoaomkKeHus peleHun.

[TpunosxeHus: K MpUOIMKEHHBIM perieHusM TuddepeHInanTbHbIX YPaBHEHUH.

Ilnan Jekunu
ITocranoBka HayanpHOM 3agaun Komm.
®dopmynupoBka TeopeMbl Kot u ee pacimmdpoBka.
Wnnroctpanus Ha npuMepax.

JlokazarenbCcTBO CyliecTBOBaHUs MeToioM [Iukapa.

a W DN e

E[[I/IHCTBGHHOCTB pelIcHu.

Tema 6. YpaBHeHus1, Hepa3pelIeHHbIe OTHOCHTEIbHO NTPOU3BOJHOM.
HaxoxneHnue pemeHuil METOOM BBEJEHUs napamerpa. Y paBHeHue Jlarpanxka. YpaBHEHHE

Knepo. Orubatomias cemeiicTBa pemeHuid (mpsiMbix) ypaBHeHus: Kiepo.

IL1an Jekunu

1. TlonsTHe 00 ypaBHEHHAX HEPA3PELICHHBIX OTHOCUTEIHHO MPOU3BOAHOM. [IprmMepsl.

2. Ypasuenue Jlarpamxa. [Tpumep.

3. VYpasuenue Kiepo. [Ipumep.

Tema 7. JAuddepennuanbHble ypaBHeHHSsI BbICHIMX MNoOpsaakoB. OOmasi Teopus
JIMHEeHHBIX Ju(PepeHINATBLHBIX YPABHEHHI N - T0 MOPSAKA.

JuddepeHnmransabie YpaBHEHHS BBICIIUXIIOPSIKOB. Y paBHEHUS IOy CAOIINE TOHKCHUE
nopsinka. Juddepennuanbupie ypaBHeHHUs, paspemmmble B KBaapaTypax. Dyukuusa Komm.
OpHopongHble U 0000IIEHHO — OAHOPOAHBIE Au(depeHlnaTbHble yPaBHEHHUS OTHOCUTEIHHO
Pa3JIMYHBIX IEPEMEHHBIX U METObI TIOHUKEHUS TTOPSIJIKA.

ITnan Jexknuu

1. uddepenunansnoe ypasaerue N - ro mopsizka npuBeJSHHOTO BUIA U 3a1ada Komu.
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2. Ilpusenenue nugdepeHuuansHoro ypaBHeHus N-ro nopsaka k N-cucreme ypaBHEHUH
NepBOro nopsaaka u GopMysupoBka Teopemsl Komu.

3. Twumnsl ypaBHeHu#t N ro nopsiika, pa3pemumbie B KBaApaTypax.

4. VYpaBHeHus, HE COAEp)KallM€ SBHO MCKOMOW (yHKIMM MIM HE3aBHCHUMOIO
IIEPEMEHHOTO.

5. TloHmkeHue NOpsIKAa B OTHOPOJHBIX YPABHEHUSAX Pa3IMUHBIX TUIIOB.

6. VYpaBHeHUs, JeBas YaCTh KOTOPBIX SIBJISETCS TOYHOM MTPOU3BOIHOM.

OO0mas Teopust JMHEHHBIX M (PepeHIHATBHBIX YPABHEHHH N-T0 MOpsaKa.

Omnpenenenue, o0mue CBOWCTBA, (yHIaMEHTalIbHas CHCTEMa, ONpeIenuTenb BpoHckoro.
[Toctpoenue obiero pemeHust oHOpoAHOrO ypaBHeHus. @opmyna Octporpanckoro — JInyBHILIA.
[Moctpoenne omnopomHOro nu(GEepeHINATFHOTO ypaBHEHHS IO 3aJaHHON (yHIaMEHTAIbHOU
cucTeme.

IL1an Jekunu

Jekyun 1.

1. Omnpenenenust u o01ME CBOWCTBA.

2. OO0mast Teopust TMHEHHOTO OJTHOPOIHOTO YPABHECHHS:

a) Onpenenutens BpoHCKOro u ero cBOWCTBa;

6) Teopema o cymiecTBOBaHUU (PYHIAMEHTAIbHOW CHCTEMBI;

B) [locTpoenue o01iero peneHus OTHOPOIHOTO YPABHEHUS,

r) [ToHnxeHne nopska 0JHOro ypaBHEHUS.

Jexkyus 2.

1. OO6ume cBoiicTBa HEOAHOPOIHOTO JIMHEHHOTO YPaBHEHHUS;

2. Metox BapHaluy MOCTOSTHHBIX;

3. CormpsikeHHOE YpaBHCHHE.

Tewma 8. JInHeliHbIe ypaBHeHHsI N-T0 MOPSAAKA ¢ NOCTOSIHHBIMU KO3 duueHTamMmu.

OpHopoHbIe JIMHEHHBIC AuQQEepeHIInaIbHBIC YpaBHEHUS N-TO TOPSIKa M WX CBOMCTBA.
Xapakrepuctuueckoe  ypaBHeHue. Ciydaid  pa3jM4HBIX  XapaKTEPUCTUUYECKUX  KOpHEH
(medicTBUTENBHBIX WM MHUMBIX).  Ompenenutens  Ban-mep-monma.  Ciywail  KpaTHBIX
XapaKTepUCTHYECKUX KopHed. HMcmomp3zoBanue ¢Gopmynsl  JleliOHMIIa TpU  HOCTPOCHHUU
(dyHIaMeHTaIbHON cucTembl. HaxoXaeHHe 4acTHOrO pelieHHs HEOJHOPOJIHOTO YpaBHEHHUS IO
BUJly TIPaBOM YacTU. YpaBHEHHWE TapMOHHYECKUX KojeOaHuii. Pe3onanc. Ypasnenust beccens,
YeOniiena u Jip.

ILnan Jekunu

1. TlonsTue o KpaeBoi 3amaye.
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2. Oynkuws ['puna.
3. 3amaua llltypma — JlnyBumis.
Mopnyas |l. UHTerpanbHble ypaBHeHHUs
B nanHOM pasgene paccCMOTpEHbl  OCHOBHBIE IIOHSTHS HMHTETPAJIBHBIX YpaBHEHU,
JVMHEHHbIE MHTETpasibHbIe ypaBHeHUs Thna ®pearonsma, Meroxa onpenenureneit dpearonsma,
YPaBHEHHs C BBIPOKACHHBIM  SIPOM M METOABl UX PELICHHWH, METPUYECKHE IPOCTPAHCTBA,
OlepaTopsl CXaTWsl B METPUYECKUX IPOCTPAHCTBAX, METOJ WMTEpalUil U €ro NpUMEHEHHE K
UHTETPAJIbHBIM ypaBHEHUSAM, YpaBHEHUs Tulla BonbTepa M MX OCHOBHBIE  METOJbl PELICHHH,
JIMHEHHBIE MPOCTPAHCTBA W JIMHEWHBIE OIEPAaTOpPbl, OCHOBHBIE IOHATHS CIIEKTpAa oleparopa
®pearobMOBBIX OMEPATOPOB.
Tema 9. BBenenne. [lonsiTne nuTerpanbHoro ypasHenusi. [Ipumeps! ¢pusuveckux 3agau,
NPHUBOAALIMX K HHTErPAJIbHBIM YPABHEHUSIM.
1. TlonsTHE UHTErPaIbLHOIO YPaBHEHUS
2. Dusnueckue 3a1a4u, NIPUBOIALINE K MHTErPaJIbHbIM YPaBHEHUAM
Tema 10. /IuHelinble HHTErpajbHbIe ypaBHeHus: THNAa @pearonbma. Merton onpeaeauTesie
®pearobma
1. ypaBuenus tuna ®pearonbpma
2. Meton onpenenureneit
Tema 11. YpaBHeHHs ¢ BBIPOKICHHBIM SIPOM H METOAbI UX pellIeHU I
1. VYpaBHeHUE ¢ BBIPOXKIEHHBIM IPOM
2. OCHOBHBIC METO/BI PEIICHUS
Tema 12. YpaBHeHnus Tuna BosbTepa u uxX pelieHue MeT00M HTepPalHii
1. VYpaBuenue tuna BonsTepa
2. Meron utepauuit
Tema 13. J/IuHeiiHble MPOCTPAHCTBA U JIUHEHbIE oniepaTopbl. [loHsATHE cieKTpa
oneparopa. Crniektp ®@pearojbMoBbIX 0IIEPATOPOB
1. JIuneiiHpie mpoCTpaHCTBA
2. JIunelinple onepaTopbl
3. CriekTp JIMHENHHOTr0 oneparopa
4. Cnextp @penroabMoBBIX OIEPATOPOB
Tema 14. UnTerpajbHbie ypaBHeHUs] ¢ CHMMeTPHYeCKUM onepatopamu. Teopema
I'maboepra-llImMuara
1. Cummerpuueckue onepaTropbl
2. WuterpanbHble ypaBHEHHS ¢ CAMMETPHYECKUMHE OTIEPaTOpaMu

3. Teopema I'mnpbepra-IlImMuara
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2.3. TeMbl NPaKTU4YECKNX 3aHATUMN.
Tema 1. YpaBHeHust ¢ pa3e oMy nepeMeHHbIMA. OJHOPOJHBIE H IPUBOASIIIHAECS
K HUM
3ansaTue 1.
1. VpaBHeHUSs C pa3AeisitONIMIMU IEPEMEHHBIMHU.
2. 3amava, IpUBOJAIIAS K YPAaBHEHUIO TIEPBOTO MOPSIKA.
3. OnHOpOAHBbIE ypaBHEHMUS.
(Ne 51,52, 84, 85,101, 102)
4. VYpaBHEHUS, NPUBOJAIIMECS K OTHOPOJHBIM.

(Ne 113,114, 132, 133).

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

1. OnpHOpOIHOE JIMHEHHOE ypaBHEHNE

2. HeomHopoaHoe ypaBHEHHE.

3. VYpaBuenue bepHysuu 1 €ro npuBeiCHUE K TUHEHHOMY .

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

Tema 3. YpaBHenue B nosinbix 1uddepennnanax. UHTerpupyromuii MHOKHTEb.
3ansaTue 1.

1. VpaBuenwue B noiHbIX Auddepernnanax.

2. HWuTerpupyroniuii MHOXHUTEb.

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

Tema 4. Teopema Kouu /151 ypaBHeHuUsI IePBOro MOPSIKA.

3ansaTue 1.

1. Meron nocnenoBaTeNnbHBIX pubIMmkeHuii [Tukapa.

2. YCIIOBHS €JUHCTBEHHOCTH PEIICHHS.

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

Tema S. /IuddepennuanbHbie YypaBHeHHMsI BBICIIMX MOPSAKOB YpaBHEHHUS,
JA0MyCKaIolNe NOHUKEeHNe OPsIIKAa.

3aunsrue 1.

1. VYpaBHeHus, pa3pemiuMble B KBaApaTypax.

2. YPaBHeHHH, OOHOPOJAHBIC OTHOCUTCIIBHO YaCTHU IICPCMCHHBIX.

3. VYpaBHeHwUs, JieBas 4aCTh KOTOPBIX €CTh MOJTHBIN AudQepeHna.

(No 422,448, 463, 464, 501, 502).

Tema 6. JIuneiinble ypaBHeHus [1-ro nopsijika ¢ NOCTOSAHHBIMU KO3 (ppunueHTamm.
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3ansarue 1.
1. OpHOpOIHBIE YpaBHEHHUS.
2. Cny4aif pa3nHUHBIX XapaKTePUCTUYECKUX KOPHEH.
(Ne 511, 512,513,514, 517, 518).
3. Crmyuail KpaTHBIX XapaKTepUCTHIECCKIX KOPHEH.
4. CocraBlicHHE OJHOPOIHBIX YPABHCHHM.
(Ne 522,523,524, 527, 613, 615).
3aunsarue 2.
1. HeonHopoaHble CUCTEMBI.
2. Meron BapHuaIiyu MoCTOSHHBIX
3. Merox HeonpeaeneHHbIX KO3 HUITUEHTOB.
(Ne 537, 538, 575, 577, 601, 602).
Tema 7. YpaBHenue Jiiaepa.
3aunsrue 1.
1. VYpaBHeHUs, IPUBOIAILIUECS K YPABHEHUSIM C IIOCTOSHHBIMU KO3 PHUIIECHTaMU.
2. TIpeobpa3oBaHue ypaBHEHUI.
(Ne 593, 594, 599, 600).
Tema 8. Kpaesbie 3agauu. 3agaya llItypma — JInyBuiis.
3ausrue 1.
1. TlonsaTue o kpaeBoii 3a1aye.
2. Oynkuus ['puna.
3. 3amaua llltypma — JlnyBumis.
(Ne 751, 753,755, 764, 766, 767, 770, 771, 782, 784, 785)
Mopnyas |1. NUHTerpajbHbie ypaBHeHHSA
Tema 9. Beenenne. [lonsiTue uHTerpasibHoro ypasuenus. lipumeps! pusnueckux 3ajaay,
NPUBOASAIINX K HHTErPAJIbHBIM YPABHECHUSIM.
1. TlonsiTHE UHTErPaJIHLHOTO YPABHEHUS
2. dusnueckue 3aJauu, TPUBOSIIINE K WHTETPAIBbHBIM YPaBHEHUSIM
Tema 10. J/Iuneiinble HHTerpajibHbIe ypaBHeHus Tuna @pearoabma. Metoa onpeaeanresiei
®pearoabma
1. ypaBuenus tuna ®pearonbpma
2. Meron onpenenureneit
Tema 11. YpaBHeHUS ¢ BHIPOKIEHHBIM SIIPOM M METOAbI UX pPellIeHU I
1. VYpaBHeHUE ¢ BBIPOXKIEHHBIM IPOM

2. OCHOBHBIC METOJIbI PEIICHUS
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Tema 12. YpaBHenus tuna BosbTepa u UX pelieHue MeT00M HTEpPaLHii
1. VpaBuenue tuna Bonbrepa

2. Meron utepauuit

Tema 13. /IuHeliHbIC IPOCTPAHCTBA U JIMHelHbIe onepaTopsbl. [lonsiTHe cnekTpa
oneparopa. Crniextp ®@pearojbMoBbIX OIIEPATOPOB

1. JIuneliHbIe NPOCTpPAHCTBA

2. JIu"eWHbIe OnepaTopbl

3. CrexTp JIMHEWHOTOo ornepaTopa

4. Cnexktp @pearoibMOBBIX ONEPATOPOB

Tema 14. UnTerpajibHbie ypaBHeHUs] ¢ CHMMeTpHYeCKUM onepatopamu. Teopema
I'mas6epra-lIMuara

1. Cummerpuueckue onepaTropbl

2. HHTerpanbHble ypaBHEHHs ¢ CAMMETPUUECKUMHU OllepaTopaMu

3. Teopema I'mnb6epra-IlImuara

5. O0pa3oBaTebHbIE TEXHOJOTHU

B ocHOBe npenogaBaHysa AUCHUILIMHBI JICKHUT JICKIUMOHHO-CEMHUHAPCKad CUCTEMaA 06y‘IeHI/IH,
YTO CBS3aHO C HEOOXOAMMOCTHIO aKTUBHOTO MPOAYMBIBAHHS TEOPETUUECKOTO MaTepHara,
COJIepIKaIIero riryOoKue i aOCTpaKTHBIC MOHATHS. MIHINBHyalTbHBIE OCOOCHHOCTH 00YYaONTUXCS
YUUTBHIBAIOTCS TTOJOOPOM 3aJJaHUI pa3HOTO YPOBHS CIIOKHOCTH ISl CAMOCTOSATEIHHON pabOThI
CTYJICHTOB.

[To maHHOI UCHUIUTMHE YYEOHBIM IIIAHOM MPEAYCMOTPEHO TaKXKe MPOBEACHHUE 3aHITUI B
MHTEPAaKTUBHBIX (popmax. Jlekuuu npoBoAsTCS B ayAUTOPUSAX, OCHAIIEHHBIX BUIEOMPOECKTOPAMH.
B ynuBepcurere ¢pynkimonupyet LleHTp coBpeMeHHBIX 00pa30BaTeNbHBIX TEXHOIOTUH, B KOTOPOM
IpelyCMaTPUBAIOTCS MAaCTEP-KIIACChl IKCIIEPTOB U CIIELIUATIUCTOB.

B xo1e ocBoeHUS TUCHUTUIHHBI TIPEyCMaTPUBACTCS IPUMEHEHHE CIIEAYIONINX aKTUBHBIX
METO/ZIOB 00yUYeHUs
1. BrimonHEeHHE MPAKTUYECKHUX 3aJaHUI C AJIEMEHTAMU UCCIICIOBAHHUS.
2. OT4eTHBIC 3aHATHS IO Pa3JICIaM.
3. BrImonmHeHUe cTyICHTaMU WHAUBHIyJIbHON HCCIIEI0BATENBCKOM PAbOTHI IO aHATH3Y
3aJJaHUH C IOMCKOM M BEIOOPOM METOJIa HMX PEIICHHS.
4. JlaGopaTopHBbIE 3aHATHS.

6. YueOHO-MeTOoAuYeCcKoe o0ecneyeHne cCaMOCTOSATEeIbHOM padoThI CTY/IEHTOB.

1.lnddepennnanbupie ypaBHEHUS : METOA. TocoOue Al cTyAeHToB (us. u mat. dak. Y.1 / [cocr.:
I'.A.Aiirynos, JI.M./[>xa6pamnosa, 1.C.Omuposa]; @eaepain. areHTCTBO Mo oOpa3oBaHuio, Jlarecr.
roc. yH-T . - Maxaukana : U3a-so JAI'Y, 2009. - 41 c. - 26-00

2. Dbennuen, Axman Pamazanosuu. Jluddepennmansabie ypaBHeHHS : yue0. mocodue / IdeHnues,
Axwman Pamazanosuu ; M-Bo oOpazoBanust P®. [larect. roc. yH-T. - Maxaukana : WUIIL AI'Y, 2002.
- 43 c. - 05-00.

3. Ilpaktukym no nuddepeHnanbHbM ypaBHeHUsIM / cocT. DpenaueB A.P. - Maxaukana : AI'Y,
2000. - 32 c. - 5-00.
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Pa3gensnl )/ TeMbI
CaAaMOCTOSITEJILHOTO U3Y4YeHM S

AJIA

Tema 1. [luddepennmanbubie ypaBHEHUs
NIEPBOTO MOPSIKA.

Buabl 4 coaep:kaHMe CaMOCTOSITEJIbHOM
padoThI

Jlokmazpl Ha TEMY:

|.Ousnueckue 3amavyd, TNPUBOIAMIHAE K
mudhepeHIaTbHBIM ypaBHEHUSIM.

Knaccumueckne 3amaun JWHAMUKH, CTaTHKA H
MEXaHHUKH.

Tema 2. BBeneHue: penieHue

OOBIKHOBEHHOTO /11 (hepeHIInaIbHOTO
ypaBHeHus. [ 'eomMeTprueckast MHTEpIIpeTanus
U KaueCTBEHHAsl ’KBUBAJIIEHTHOCTbD.
ABTOHOMHBIEC ypaBHEHHUS.

Jloksapl HA TEMY:

1. 3agaua Komm nns ypaBHeHu#t 1 mopsinka
U cucteM audypaBHEHUH.

2.Da30BbIil NOPTPET U JUHAMUKA.

Tema3. DKBUBaNIEHTHOCTD
Qg QepeHIMaIbHbIX U HHTETPATbHBIX
ypaBHEHUU

Jlokanpl HA TEMY:
1.MeTor WTEpUPOBAHHBIX AJEP PELICHUS
WHTETPAJIbHBIX YpaBHEHUH

Tema 4.MeTo M30KJIMH U €T0 UCIIOJIB30BAHNE
JUTS pUOIMKEHHOTO IIOCTPOEHUS
UHTErPAJIbHBIX KPUBBIX.

Hoxmaner  Ha  TeMy: 1. HenpepriBHas

3aBUCHUMOCTH peicHUA
YCJIOBUM M MapameTpa.

oT Ha4daJIbHbIX

Tema 5 .Knaccuduxanus npoctbix
JUHENHBIX (Pa30BbIX MOPTPETOB HA INIOCKOCTH

Joxnan Ha temy: @a30BbIM MOPTPET CUCTEMBI

nudypaBHEHUM.

Tema 6. CamoconpsiKeHHbIE OIEpPaTOphbl THIIA
Itypma JInyBumis

Jlokxnansl HA TEMY:
1.Pe3onbpBenTa
omneparopa.

nuddepeHInaTbLHOTO

Tema 7 .KpaeBsie 3agaun

Joxunane! Ha Temy:1.3agaua [ltypma -

JInyBus .

2.®ynkuus I'puHa 1 ee mocTpoeHue. .

Tema 8. MHTerpanbHble ypaBHEHUS

Jlokanpl HA TEMY:

1. YpaBuenust @penroaprma u Boasreppa

7. ®OHA OLEHOYHbIX CPEACTB,

AJIsl TIPOBeJdeHHMsl TeKYIIero KOHTPOJIs

NMPOMEKYTOYHOH ATTEeCTAIIMM MO UTOTaM OCBOCHUS JUCIUIJIMHBI.
7.1. IlepeyeHb KOMIETEHIUI ¢ YKa3aHHeM 3TanoB UX GopMUPOBaHMS B IMpolecce 0CBOEHUS

o0pa3oBaTeIbHON NPOrpaMMBbl.

yCleBaeMOCTH,

IlepeyeHb KOMIeTeHI U ¢ yKa3aHWeM J3TanoB UX (POPMHPOBAHUA TPHUBEJEH B ONMUCAHUU

o0pa3oBaTeIbHON NPOrPaMMBbl.

Kon HanmenoBanue [Inanupyemsie pesynbratsl | [Iponenypa ocBoeHus
komnereH | komnereHMu u3 GPI'OC | oOyueHus
u u3 ®roc | BO
BO
OK-7 Crioco6HOCTh K Yerkas OpraHu3arus
caMOOpraHu3aIUH u | 3HaeTt: cojiepkaHue | ydeOHOro
camMo00pa30BaHHIO IPOLIECCOB IIpOoIECCa,CAMOCTOSTENIbH
CaMOOpraHu3aIu U | 06 YCBOGHHME M IIOUCK
camoo0Opa3oBaHus , UX | MHQOPMAIUH,TUCIUILINH
0COOCHHOCTEM U | @ ¥ p&KUM paboThL.

16




TEXHOJIOTHI peain3alivu.
Ymeer: mu1aHupoBaTh LU

u yCTaHABIIMBAThH
MPUOPUTETHI TIPU  BHIOOpE
crocobe IPUHSTUS
perieHuit c Y4ETOM
YCIIOBUI,CPENICTB ,JIMYHBIX
BO3MOXHOCTEH u

BPEMEHHON  NEPCIIEKTUBBI
JNOCTHXKECHUS
nenein. CaMocToaTeabHO

CTPOUTH nporiecc
OBIIAJICHUST WH(OpManuei,
0TOOpaHHOM u

CTPYKTPYHUPOBaHHOW  JUIs
BBITIOJTHEHUS
pohecCHOHATLHOM
JEATEIBHOCTH.

Bianeer:  TEXHOJOTHSIMHU
OpTaHu3aINH nporiecca
camoo0Opa3oBaHus, IpUeMa
MU IeNenojaraHus — BO
BPEMEHHOU

MIEPCIIEKTHBE,CITOCO0aMH
TUTAHUPOBAHHUSI u
OpraHu3aIul,CaMOKOHTPOIT
s u CaMOOIICHKH
JeSITETTHHOCTH.

OIIK-1

CrnocoOHOCTB
IIPEICTaBIIATh
aJIeKBaTHYIO
COBPEMEHHOMY YPOBHIO
3HAHUN Hay4YHYIO
KapTUHY MHpa Ha OCHOBE
3HAHUS OCHOBHBIX

HOJ'IO)KCHI/II\/‘I,SEIKOHOB u
METOJOB €CTCCTBCHHBIX
HAayK U MaTECMAaTUuKA

3HaeT: (hyHIaMEHTATbHBIE
HOHSATHS, OTIpEeIeTICHUs U
TEOPEMbl MAaTEMaTH4YECKOTIO
aHaJn3a,TeOpuu
JuypaBHEHUH .

YMeeT: caMOCTOSITEIBHO U
B COCTaBE KOJUIEKTHBA
pelaTh TUIMYHBIE 331a4H
U3 Kypca

b hepeHIHaTbHBIX
ypaBHeHUU. BricTpanBath
H0CJIEI0BATEIBHOCTD
(anmroput™) 006paboTKH
pe3yIbTaToB
UCCIIEA0BAHUMN; IPUMEHATh
U3BECTHBIE METOIbI
pelieHus 3a1a4 B
KayeCTBEHHOM aHallu3e
nuypaBHEHUHN Ha
HPaKTUKE; UCTIOIb30BATh
IPUIIOKEHUS JJIs PEeILICHUs
pa3sHOOOpa3HbIX 3a7a4
MaTEMaTHKH.

BaaieTh: OCHOBHBIMHU

Komnoksuym,
KOHTPOJIbHAS
9K3aMEH

pabora,
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OIIK-2

CnocoOHOCTH
BBISIBJISITH  €CTECTBEHHO-
HAYYHYIO CYUIHOCTb
po0JIeM,BOZHUKAIOIIINX
B Xoj1e
npoQecCuoHAITBHON
JeSITeIbHOCTH, IIPUBJICKA
Thb JUIAI WX PEIICHUS
COOTBETCTBYIOIIHIA
¢buznko-
MaTeMaTUYCeCKUN
amnmapar

METOJIaMH
mudhepeHIanTbEHOTO U
HUHTETPATBHOTO
VCUYUCIICHUS IS
KOHKPETHOTO TPUMEHEHUS
IPU KOJJIEKTUBHOM
pereHnn
€CTECTBEHHOHAYYHBIX |
NPUKJIAIHBIX 3a/1a4.

3Haer: OCHOBHBIC
TEOPEMBI TEOPUH
G hepeHIHATEHBIX
ypaBHEHH#, a  TaKKe
IPYyTUX — MaTeMaTHYECKUX
JUCIIATUTAH. 3HAET
OCHOBHBIC CBSI3U  MEXKIY
JTMCITUTTHHAMH
€CTECTBEHHOTO

OUKJIa,0CHOBHBIC
AJITOPUTMBI )51 MCTO/bI
MaTeéMaTu3aluu HAy4YHOTI'O
3HaHUA.

Ymeer: IIPUMEHSATH
MIOJlyYE€HHbIE 3HAHUS JUIS
peleHus 3a1a4y B
pa3IUYHBIX obnacTsax
MaTEMaTHYECKHUX HayK,
TaKUX KaK ypaBHEHUS B
YaCTHBIX  IPOU3BOJHBIX,
METO/IbI MaT(HU3UKH.
pears KJIACCUYECKHE
3a/1a4u buznkn u

IIPUKJIAJHON MaTEMaTHKH C
IIOMOILBIO

b hepeHIaTbHBIX
ypaBHEHUU. Y MeET
COCTaBJIATh
MaTeMaTHYECKHe
npeiaraéMblx
INPUKIIAJHBIX 3a7a4.
Baaneer: METOJaMU
MOJEIIMPOBAHUS
IIPAKTUYECKUX
IIOMOILBIO

b hepeHIanTbHBIX
YpaBHEHUH "
VUHTETPAJIBHBIX YpPaBHEHUU
, HaBbIKAMHU TPUMEHEHUS
KaueCTBEHHOI'O0  aHaJIN3a
peuwennii.Bianeer
COBPEMEHHBIMH METOAAMMU
aHanusa peuieHuin
YpPaBHEHUH U UX CHUCTEM.

MOACIHN

3aga4 = C

KomnnokBuym,KOHTpOIbHA
s pabora ,J1abopaTOpHBIN
MPaKTHKYM,3K3aMeH.
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7.2.. TunoBbie KOHTPOJIbHbIE 32 JaHUSA
Bonpocwl ona camocmoamenvnoii padomut

1. Yto Ha3bIBaETCA MHTErPATIBHON KPUBOM.
2. HazoBute unTerpripyembie THIbI AU(PEepeHInaTbHBIX YPABHEHU IEPBOTO MOPSAIKA.

3. Kakyto 3aauy Ha3bIBaroT 3agauei Komm.

4. Jlokaxxute, 4TO ypaBHEHHUE (Xy + l)dX — (X2 + 1)dy = 0 ne umeer pelIeHu OTIUYHBIX OT

y =X+ CV1+x2.

5. Ckonbko pemenuit Y = (D(X) YPaBHEHHUS Xy' +Yy= y2 In x oTpezieNiieT COOTHOLICHHE
y(x+Inx)=1-y.
dx |y

6. IlocTpouTh UHTErpaIbHBIE KPUBBIEC YPABHEHUS —— = —— .

dy xy

7. CoctaBuTh quddepeHIaIbHoe YpaBHEHHE CEMENCTBA AIIIUIICOB, UMEIOIINUX TOCTOSHHYIO
GOBIIYIO OCh, paBHy0 28 .

8. Kakumu cBoiicTBaMu 00J1a1at0T MHTETPATBHBIE KPUBBIE OJJHOPOAHOTO U (HEpEeHITNATEHOTO
YPaBHEHHs IIEPBOTO MOPAIKA.

9. Haiite onpeesieHne OJHOPOIHOTO YpaBHEHHUS.

10. Kakue nquddepeHnmanbabie ypaBHEHHs IPUBOAATCSA K OJHOPOJHBIM U Kak?

11. Kak ypaBHeHue bepHysum npuBOIUTCS K JIMHEHHOMY HEOJHOPOJHOMY YPaBHEHHUIO.

12. KakoBbI HEOOXOIUMBIE M IOCTATOYHBIE YCIOBUS TOTO, YTO OBl ypaBHEHHUE
M (X, y)dX + N (X, y)dy = 0 6pu0 mudQepeHIraIbHbIM YPaBHEHHEM B TOJTHBIX

muddepeHnmanax.
13. Yro Takoe MHTErpUPYIOMIUI MHOKHTEND.
14. Kakue ¢pyHKIUH yAOBICTBOPSIOT YCIOBHIO Jlummwuiia.

15. VnosnerBopsieT i ycnoBuro Jlummmuia QyHKIus

ylnly|, y =0,
O’ y:0,

16. MeToom nocne1oBaTeNbHBIX TPUOIMKEHUN HAWTH pemenne 3aaaun Komm

dy
h A Cy(0)=1.
ax Y ¥(0)

Ha OTpe3Ke [— b, b]

17. Kakoe pemenne qudQepeHInaIb-Horo YpaBHEHUS Ha3bIBACTCS 0COOBIM PEIICHHEM.
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2
18. Haiitu ocoboe perienue ypaBHeHus Y = X + 2y' + (y') .

19. Tlpu KakuX HEOTPUIIATSIBHBIX A HAPYIIAETCS AMHCTBEHHOCTD PEIICHHI YpaBHEHHS

a
Y' = M U B KAKUX TOYKAX.

20. 3anumure ob1ee pelieHne ypaBHEHHs y(n) =f (X) B (hopme Korm.

21. Kakoe nuddepeHnnanbHoe ypaBHEeHUE Ha3bIBaeTCs TIMHEHHBIM 1 - ro mopsiaka.
22. laiite onpeneneHue (GyHIaMEHTAIbHON CUCTEMBI PEIIEHUH 0THOPOTHOTO JIMHEHHOTO
muddepennmampaoro ypaBaeHus - ro mopsaka.

23. 3amumute hopmyiry Octporpaackoro-JInyBUIUIsS U KaKoe yCJIoBHUE U3 (OPMYJIbI BHITEKACT.

24. Haiitu onpenenurens BpoHckoro cucteMsl GpyHKITHI e ,xex ) X2 e , X € (— 00, OO) .
25. TlocTpouTh THHEIHOE OAHOPOAHOE YPaBHEHUE, IJIsI KOTOPOTO (PYHKITUH
Y1 = sinx, Y, = COSX o6pasyior pyHIaMEHTAIIbHYIO CUCTEMY PELIECHHIA.

26. B yem uzest MeToia Bapraluu MPOU3BOJIBHBIX TTOCTOSIHHBIX.

27. Hanummre XapakTepuCcTHYECKOE YPaBHEHNE COOTBETCTBYIOIIEE OJTHOPOTHOMY JTUHEHHOMY
Qg depeHInaIbHOMY YPaBHEHHIO C TIOCTOSTHHBIMU KO3 QUITECHTaMH.

28. Kakum oOpazoM ypaBHeHHUE Diiiepa CBOJIUTCS K YPABHEHHSM C TIOCTOSIHHBIMU
KO3 UITUECHTAMH.

29. Kakue penieHus Ha3bIBalOTCS KOJIEOIIOMMUMUCS.

30. Kak ornieHnBaeTCsl pacCTOSIHAE MEXIY ABYMS TOCIIEOBATEIbHBIMA HYJISIMH PEIICHHS
ypaBHEHUS y" + Q(X)y =0.

31. Haiitu oO1miee penienne ypaBHEHUS y" +Yy= 0.

32. B kakux ciryyasix 4acTHOE pelIeHne HEOHOPOIHOTO JIMHEHHOTro i pepeHnnanbHoro
YpaBHEHHS C TIOCTOSHHBIMHU KO3()(HUITEHTaMU MO>KHO HAaWTH IO BUIY NPABOH 4acTH.

33. B BuJe cTENEHHOTO psijia HAWTH pElICHHEe YPaBHEHUS, YAOBICTBOPSIONIETO YCIOBHSIM
xy”+y=0, y(0)=0, y(0)=1.

34. Chopmynupyiite 3anauy Komm uis cucremsl qudQepeHnnanbHbIX ypaBHEHUN.

35. 3anummTe GyHIAMEHTAIBHYIO CUCTEMY PEIICHUI U ONpeneuTeb BpoHCKOTo muis
nuHeitHoi onHopoanoii cuctemsr X =Y, Y = 0.

36. Kak ctpoutcs ob1iee pereHne oJHOpOIHON JTMHEHHON cucTeMbl T depeHITnaTIbHbIX
YPaBHEHUU.

37. Kak HaxoauTcsl 4acTHOE pelIeHue HeOJTHOPOTHON crcTeMbl uddepeHInanbHbIX YpaBHEHUH,

€CJIM M3BECTHO O0IIee PeIIeHNEe OJHOPOIHON CUCTEMBI.
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38. B xakoM Bujie UIETCs 0011ee pereHne 0THOPOTHON JIMHEHHOMN CHCTEMBI
nudepeHIATBHBIX YPABHEHHH C MOCTOSTHHBIMHU KO3 (OUIIMEHTaMH B CITy4dae KpaTHBIX

XapaKTePUCTHUECKUX KOPHEH.

X 1 X (=1
39. OGpasy1oT 11 BEKTOp-()YHKIUH ( j = e_COSt( J’ ( j — e—smt( j
y 1 - y 2 2

(byHIaMEHTAJIbHYIO CUCTEMY pPEIICHUI ypaBHEHHH
dx : :
i (2sint — cost)x +(sint — cost)y,

% = 2(cost —sint)x +(2cost —sint)y ?

dx dy
40. Pemure cuctemy ypaBHenuit — = Y+ 2, —=X+1Z;, —=X+Y.
dt dt dt

41. JlaiiTe onpeneneHusl yCTOMUMBOCTH 110 JIANyHOBY M aCUMIITOTUYECKON YCTOMUNBOCTH.

42. B uem cMBICTT IByX METOAOB UCCIIEIOBAaHHUS CUCTEMBI TU(PEepeHIINATBHBIX YPaBHEHUI HA
YCTOHYUBOCTb.

43. Chopmynupyiite Teopemy I'ypBuna.

44. VccnenoBaTh Ha yCTOMYMBOCTD PEILIEHUS] CUCTEMBI

dx d
ypaBHeHHﬁa =oX+ 5y, d—i/ =—X+ 2y

45, HazoBuTe TUIIBI 0COOBIX TOYEK CHCTEMBI

dx dy
.= apX+apy, at =ay X+ayy.

dt

46. IIpn Kakux AEWCTBUTEIHHBIX d, b,c KOPHU MHOTOYJIEHA UMEIOT OTPULIATEIbHbIE
JICVICTBUTEIILHBIC YaCTH.

47. Haiitu BCe TOJIOXKEHHS PABHOBECHS CHCTEMBI yPAaBHEHHI

dx dy

— =Xy + 4, — = X2 + y2 -17. HccnenoBaTh X yCTOMUYUBOCTD U ONIPEAEIUTH

dt dt

THIIBI 0COOBIX TOYEK.
48. aiite OTIpPEICIICHUS TIEPBOTO UHTErpaia CUCTEMbI TU(PepeHIIHaTbHBIX YPaBHCHUN.

49, Kakue ypaBHEHHS Ha3bIBAIOTCA JTMHEHHBIMU M KBa3WIMHEHHBIME IH(PepeHIMaTbHBIME

YpPaBHCHUAMU IIEPBOr0 MOpsAAKa C YaCTHBIMHU IIPOU3BOJHBIMH.

Al Al 1
50. Haiitu pemenue 3anaun Ko yg —X— = y2 —x? , U(O, y) =—.

¥ y
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a b 0w N

o

10.
11.
12.

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

19.
20.
21.

22.
23.
24.

25.
26.

217.
28.
29.

KonTposibHbIE BOPOCHI
Teopema Komm myist nud. ypaBuenus 1-ro nopsaka. @opmyaupoBKa.
OpnHopoaHbIC THHEWHbIE T1U(). ypaBHEHUS B YaCTHBIX MPOU3BOAHBIX 1-T0 Mopska.
VYpaBHeHUs ¢ pa3IeAIOIUMUCS TePEMEHHBIMU
HccnenoBanue ycToMUMBOCTH 10 IEPBOMY MPUOIMKEHHUIO.
Teopema Komm myist nuddepenmanbHoro ypaBHeHus 1-ro mopsaka. J[okazaTenbcTBoO
CYIIIECTBOBAHUS PEILICHHUS.
[TonsiTHE 00 YpaBHEHUSIX B YaCTHBIX POU3BOIHBIX.
OnHOpOoHBIE ypaBHEHHUS.
3amaua Ko s muHEHHOTO OTHOPOIHOTO AU(). YPAaBHEHHS B YACTHBIX MPOU3BOIHBIX 1-TO
NopsiJiKa.
Teopema Koru. J[oka3arenbCTBO €MHHCTBEHHOCTH 1st 1ud. ypaBaenust Yy = f(X,Y)
[TonsTHEe 0 KONEOMIOMIUXCS U HE KOJICOMIOMIUXCS PEIICHHSIX.
3anaun, NPUBOIAIINE K MOHATUIO AU dEepeHIINaTbHBIX YPaBHEHHI.
Cucrema nuHelHBIX MU depeHNaNbHbIX yYPAaBHEHUN C MOCTOSIHHBIMU KO3 PHUIIEeHTaMU.
Cryuali KpaTHBIX XapaKTEpUCTHUECKUX KOPHEH.
JInnelinbple ypaBHEeHHs 1-T0O nopsiaka.
®dopmynupoBka TeopeMbl Kommm 115t cucteMbl nuddepeHImanbHbIX ypaBHEHHH.
YpasHenue bepnysm.
OO6u1me cBoiicTBa cHCTEM JTMHEHHBIX AU (HepeHInaTIBHBIX YPaBHEHUH.
VYpaBHenue Jlarpanxa.
Onpenenurens Bponckoro m ¢opmymna Octporpaackoro - JIMyBWIISA I OJHOPOIHOM
JIMHEVHON CUCTEMBI 1.y .
VYpasuenue Kiepo.
Meron Bapuanuu A JUHEHHON HEOJTHOPOIHOM CUCTEMBI.

JIBa MeToa HAXOXKACHUS OCOOBIX PEIICHU YpaBHEHUS F(X, Y, y') =0.

[TocTpoenwue ob1Iero peneHus INHEHHOM OTHOPOAHON CUCTEMBI.

NuTerpupyembie Tumbl qudHepeHINATBHBIX YPaBHEHUH BBICIITHX MOPSIKOB.

Jluneiinas omHOpoaHast cucteMa nud. ypaBHEHHWH C TOCTOSHHBIMH Kod(hduimeHTamu.
Cryuaii KpaTHBIX KOpPHEH.

YpaBHeHUs B MOJNHBIX U depeHuanax.

JluHeliHast omHOpOAHAs cucTeMa 1ud. ypaBHEHHH C TOCTOSHHBIMH Kod(hduimeHTamu.
Cityyaii pa3IM4HbIX JEHCTBUTEIBHBIX XapAKTEPUCTUUECKUX KOPHEM.

YpaBHEHUs, IPUBOISALINECS K OJHOPOIHBIM.

Teopema 0 HEKOIEOIEMOCTH.

HHTerpupyomuii MHOXHUTENb.
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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.

OO0mue CBOMCTBA JIMHEHHBIX YpaBHEHUH N-TO MOPSAKA.

Teopema 00 aCUMNTOTHYECKON YCTOMYHUBOCTH.

[Toctpoenue o0miero peneHnus JMHEHHOT0 OJJHOPOAHOTO Ud. ypaBHEHUs N-TO MOPsAKa.
Oco0as Touka. Y3en.

@OyHIaMeHTalbHAsg CHCTEMA PEHICHUWM [JI1 OJAHOPOJHOIO JIMHEWMHOTO YypaBHEHHS N-TO
nopsinka. Teopema cyiiecTBOBaHUS.

Teopema llTypma.

®opmyna Octporpaackoro-JInyBULIst isl OZHOPOJHOTO JMHEHHOrO JUQ. ypaBHEHHs N-TO
MOpsIKA.

[TepBbie uHTErpalibl cucTeMbl TuddepeHIaTbHbIX YpaBHEHUH.

HaxoxzaeHne 4yacTHOro pelIeHUs JUHEHHOIO0 HEOJHOPOAHOIO ypaBHEHHs N-TO MOpsaKa
METOJIOM BapUalluy MPOU3BOJIbHBIX TOCTOSHHBIX.

Ocobas Touka. Cemo.

JluHeiHble OAHOPOJHBIC YpaBHEHUS N-TO TMOpPsAKAa C TOCTOSHHBIMU KO3(DHUIHEeHTaMu.
Cryuaii KpaTHBIX KOpPHE.

Teopema cpaBHEHUS.

[TocTpoeHre 0THOPOAHOTO JIMHEWHOTO IU(. ypaBHEHUS IO U3BECTHBIM PEIICHUSIM.
Teopema 00 yCTOMYUBOCTH IO MIEPBOMY MPHUOIIKEHUIO.

VYpaBHeHnue Ditnepa.

Teopema 00 acUMNTOTUYECKOM YCTOHYMBOCTH.

Jluneitnoe ogHOpoaHOE AU(. YpaBHEHHE N-TO MOPSIKA C TIOCTOSHHBIMU KO3 HImeHTamu.
Crnyuaii pa3nu4HbIX TEHCTBUTENBHBIX XapaKTEPUCTUYECKUX KOPHEH.

KBazunuHelinble ypaBHEHHs B YACTHBIX MPOU3BO/IHBIX.

JluneitHoe ogHOpOAHOE AU(. ypaBHEHHE N-TO MOPSIKA C TOCTOSHHBIMU KO3 (UITMEHTaMHU.
Crnyyaii MHUMBIX KOpHEH.

[TocTpoeHre NTUHEWHOW OTHOPOIAHOM CHUCTEMBI MO 3aJlaHHOW (PYHIaMEHTaJIbHON CHCTEME
pELIEHU.

HaxoxzaeHne 4acTHBIX pelIEHUII HEOAHOPOIHOIO JIMHEWHOTO YpaBHEHMs C IOCTOSHHBIMU
K02 (ppuIMEeHTaMHU TI0 BUTY MPABOW YaCTH.

Ocobas Touka. Ciydyaun Gokyca v IIEHTpa.

HemnpepbiBHas 3aBUCUMOCTD PEIICHU OT HAYalbHBIX JaHHBIX.

JIBa MeTo1a HaXOKACHUS 0COOBIX penieHnit ypasaenus F(x,y,y")=0.

Teopema Jlunneneda.

CucreMa Tpex ypaBHEHHUH Diliiepa, ONMUCHIBAIOIINX JBH)KEHUE TBEPIOTO TeIa.
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IIpumepsl AJ1s1 caMOCTOATENbHONH PadoThI

ITo pa3neny «IuddepeHunanbHble yPAaBHEHUD)

1.

10.
11.

12.

13.

14.

15.

16.
17.

18.

19.
20.

21.

' 1 12
Pemunths YpaBHCHHE Y = XY ——VYy .

2
Pemmts cuctemy X' =2X—-y+2,y = X+2y-2,2 = x-y+22,(4 =14, = 2,4, = 3)
Pemmre ypaBHEHHE (X -y +1)dx + (— X+ 2y)dy =0.
Pemmre cuctemy X' =3X+2y +4e™,y' = x+2y.

Pewmts ypasHenne Xy +y = y'°.

Pemmth cuctemy X' = X+2Y,y' = X+5cost.

Peumnts ypaBHenne Xy' —y = X°.

[Ipy kakux 3HAYEHUSX & ACHMITOTHYECKH YCTOHUMBO HYJIEBOE PEIICHHE CHCTEMBI
X =ax—2y+ X2,y =X+ Y+Xy.

Pewnts ypaBHeHne Xy —y = X°y2.

Hccnenosats cuctemy X' = —X+ Y+ XY,y =X—-7y+ x? Ha YCTOWYHBOCTb.

Peumuts ypaBHEeHHE (ZX +y+ 5)dx + (X — 2y)dy =0.

VccrmenoBath Ha YCTORIHBOCTE X' = X — Y + XY, Y = X+ 2y + Y2,

Haiitu oco0ble perieHus ypaBHEHUS 8(y’)3 —12(y')2 =27(y —x).
dx dy
Pemuts 3amauy Komm st cuctemMbl E =4x -5y, E =X, X(O) =0, X(O) =1.

. . 4
Kaxxnas u3 pynkuuii cemeiictBa y = Ce” + — ABIAETCA PEIIEHHEM YPABHEHHUS
c

(y')2 —yy'+4e* = 0. Haiitu 0coOble PENIEHHs 5TOTO YPaBHEHHS.

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

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

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

YCTOWYUBOCTb.

m

Pemmts ypaBuenne y” +y' =X.
C nomomsio Gyrkmmn V = X° + 2y® HccIeoBaTh Ha YCTOHUMBOCTh TPUBHABHOE PELICHHE

x=0,y =0 cucremsl X' = -2y +x°y?,y' = x—0,5y —0,5x%y .

y dy _ x-y
Onpenenuts THI 0COOOH TOUKH ypaBHEHHS —— = .
dx 2x+y
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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.

HccenenoBaTe Ha yCTOWYMBOCTE HYJIEBOE PELIEHUE CUCTEMBI

' 2 2 2
X'==2X+X"+y°,y =—X+3y+5x

o r\2 2

Haiitu ocobble pemieHus ypaBHEHHUs (y ) —-2xy*+y=0.
Haiit 0651acTh aCHMIITOTHYECKON YCTOMYUBOCTH CUCTEMBI
X' =/n(e+ax)—e’,y =bx +tgy.
Pewmts ypaBHeHne Y = 2Xy' — y'2.

. . . 2
Haiiti 061acTh aCHMITOTHYECKON YCTOMYMBOCTH CHCTEMBI X' = ax — Y,y = —X+by + X°.

SBnstorcs 1 QYHKUINU X,|X|,2X +/4x® IHHEHHO 3aBHCHMBIMH.
Pemuth cucremy X' = y+2,¥' =X+2,2'=xX+Y.
Haiitn oOmiee pemieHne ypaBHEHHS (2X2 )y” +2y'—6xy =4-12x°, 3Has Ba YACTHBIX

pemeHus Yy, = 2X,Y, = (X +1)2 .

Pemuts ypaBHeHue XZ—U + Bya—u + 526_u =0.
X

oy 0z

"

Pemuts ypaBaenue y" —2y" -3y’ ' =x+e *.

. 0z oz
Haiitu pemenue ypaBHEHUS 2x8——3y5 =0, yI0OBIETBOpPSIONIEE YCIOBHIO Z = 2X TPHU
X
y=1.
Haittu Yy, Y, Y,, ecmm Y’ = x* —y?,y(0)=0.

Pemuth cucremy X =—-X+Y+2Z,yY =X-y+2,2’=X+y—2.

Haiitu ocoboe perienne ypaBHeHUst Y = X+ 2y’ — (y')2 :

Pemmts 3amauy Komu X' = 4Xx—-5y,y =X, X(O) =1 y(O) =0

[octponts 1ud. ypaBHEHHE CeMeHCTBA KPHBBIX X + C (X — 3y)+ c?=0.
Pemmts 3aauy Komm X' = X+ 2y, y' = 4y +2x,%(0) = 0,y(0) = 1.

Haittu muHuH, OpTOrOHaNbHbIE JIUHUAM CEMENCTBA OKPYIKHOCTEN X2 + y2 = 2CX.
Pemuteb cucremy X' =X-Y,y' =y-—X.

OnpenennuTts TAII 0cO00M TOUKH CUCTEMBI X = 2X—VY,Y =X—-3y.
p

Pemmts 3anauy Komn y% - Xg =y -, z(O, y) = S )
X

oy y?
Pemmts 3anauy Komm y” —4y' -5y =x,y(0)=1,y'(0)=0.
YcraHOBUTh THIT 0C000# ToukH cucteMbl X' = 2X—3Y,y =4X+ Y.

Pemuts 3anauy Komm y” + 4y = cosx, y(0)=0,y'(0)=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+Y, I'=3x+2, 4 =1 A3 =1+i.

Haiitu paccrosiHre MeXIy HYJSIMU perieHuil ypasaerus Y" +6Xy =0 Ha [6;15].
Pemmts cuctemy X' =y —5cost,y' =2x+y.

O1LeHHUTh KOTMYECTBO HYJIeH JTF000ro perieHus ypaBHenust y' +5Xxy =0 Ha [5;125].

SBnstores - @ = t? + 2XY, ¢, = y2 —t%x? IIEPBBIMU UHTErpajlaMU CHUCTEMbl YpaBHEHUHI

y? -t

X

X'==-yy'=

Haiitu pemenne ypaBuenus Y +2Xy =0 B BUe CTEIICHHOTO psifa.
HccenenoBaTe HAa yCTOMYMBOCTD TPUBUAIBHOE PELIEHUE CUCTEMBI
X'==X+ay+pt, Y =—aX-y+az, I'=—X-ay—1.

"

Pemmts ypaBHenue Yy —y" =X+ 2.
Haiiti 0671acTh aCHMIITOTHYECKON YCTOMYMBOCTH CHCTEMBI X' =ax—Y, Y =2X+Dby.
Peunts ypaBaerue YY" + Yy’ = COSX.

HccnenoBaTh Ha yCTOWYMBOCTH TPUBHAILHOE PEIICHNUE CUCTEMBI

X'=—Xx+2xy%, Y =-y-2x7y.

Ilo pa3neny «AHTErpajibHbIC YPABHEHUA»

X
1. Pemuts ypabuenue @(X) — I(t — X)p(t)dt = x
0

X
2. Pemuts ypasnenue @(X) =1+ J.gz)('[)d'[ :
0

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

X
4. Pemurs ypasuenne @(X) =1+ I(Z)(’[)dt
0

X
5. Permnts ypasrenne @(X) — j (t—X)p(t)dt = x
0

1

2
6. Pernnth ypasrenne @(X) — I({)(t)dt =X
0

X
7. Permnts ypasrenne @(X) — I (t—x)e(t)dt = x
0
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X 1 5
8. Pemmte ypaBHeHue I(X —t)2 p(t)dt = x2
0

9. Pemuts ypasuenue @(X) — I¢(t)dt =1x
0
X
10. Permuts ypasrenne @(X) — J. (t—x)e(t)dt=0
0
X
11. . Pemurs ypasuenne @(X) = J(t —X)p(t)dt —x
0

X
12. . Pemmrs ypasuenne @(X) = J(t + X)p(t)dt + x
0

1
13. Permuts ypasuenne @(X) — j(D(t)dt = 2X
0
X
14. Petmuts ypasrenne @(X) =1— I o(t)dt
0

X
15. Petmuts ypasmenue @(X) =3+ I(p(t)dt
0

. [IpuMeps! 1J1s1 CAMOCTOATEIBHOIO pPelIeHUst

; - Cx?
1. CocraButs guddepeHnnaibHOe ypaBHEHHE ceMeCTBa KPUBBIX y =LX —X
; =x*+C
2. CocraBuTh quddepeHIraIbHoe ypaBHEHHE ceMeicTBa KPUBBIX y =X +0CX

3.CocraButs mudepeHnnanbHoe ypaBHEHHE CEMENCTBA KPUBBIX y - A COS(X + (0)

X

4. CoctaButh nu¢depeHnnanbHoe ypaBHEHHE CEMENCTBA KPUBBIX y = (Cl + C 9 X)e

5.. IlocTpouts NpHUOIMKEHHO HHTErPATbHBIC KPUBBIE YPABHEHUI:

X+1
1-y

7. IlocTpouTh NPUOIVKCHHO MHTErPalbHbIC KpUBbIe ypaBHeHni: y' = X(y + 1)

) !
6. [Toctponts NMpUOIMKEHHO UHTETPAIBHBIC KPUBBIC YpaBHEHUH: Y =

8. IlocTponTth MPUOIMKEHHO UHTETPATbHBIE KPUBBIC YPaBHEHUI: y' =2X—-2 y+ 1
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o ! 1- y
9. IMocTpouth TPUOTIKEHHO UHTETPATHHBIC KPUBBIC YPABHCHUM: y =——
X

10. INoka3zatk, 4TO MpH BCEX 3HAYEHUAX MPOU3BOJIBHON MOCTOSHHON C Gynxuus Y = y(x, C)

SIBJISICTCS peIIEHHEM JJaHHOTO AuddepeHIInaTbHOTO YpaBHEHUS:
(X2 +X)y - y(2x+1) =0, y=C(x*+X)

11. IToka3are, 4TO IpHU BCEX 3HAYEHMAX MPOU3BOJIBHOI MOCTOSHHOM C bynkus Yy = y(x, C)

!/
SBJISIETCS PELIEHUEM JaHHOTO TU(PepeHnanbHoro ypapaenus Yy ——Y = 0, y= Cx
12. Tloka3atb, 4YTO TIpM BCEX 3HAYCHUSAX MPOU3BOJBLHON TIOCTOSSHHON C byHKIHS
y=Yy(x,C ' =0
= y ABJISIETCS pelleHneM JaHHOro quddepennuanbHoro ypapaenus Yy —— Y =U,
2
y =CXx
13 .IlokazaTh, 4YTO TpPH BCEX 3HAYCHUAX MPOU3BOJIBHOW IOCTOSTHHON C byHKIMSA

y = y ( X, C) ABIISICTCS ~ pEIICHHeM  JaHHOro  TU(QEpeHINaTbHOTO  ypaBHEHHS

Y——i—y=0.y=CW+D
X+1

14. Peuruts nuddepeHnmaibHoe ypaBHEHHE: y' =sin2x + X2

15. Pemiuth muddepeHnmansHoe ypaBHEHNE y' = C0S3X — 3\/ X2

16. Pemiuth muddepeHnmansHoe ypaBHEHNE y' =xInx+1

17. Pemuts nuddepeHmanbHOE ypaBHEHNE y’ = xe* +3x

18 . Pemmuth nuddepenmanbHoe ypaBHEHHE, IPUBOAS €ro K AuddepeHIInaIbHOMYy YPaBHEHHUIO C
pa3/ieJICHHBIMU TICPEMCHHBIMU

19.Pemute nuddepennmanbHoe ypaBHEHNHE, TPUBOAS €ro K AuddepeHnnanbHOMy ypaBHEHHIO C
pa3eNeHHBIMH IEPEMEHHBIMU (X2 + l) dy - 2xydx =0
21.Pemmth nuddepeHanbHoe ypaBHEHHE, IPUBOAS €ro K JU(QepeHINaIbHOMY YPaBHEHUIO C

pa3acIICHHBIMU ICPEMCHHBIMUA 3y, - 2\/;y = O

22. Pemnts auddepeHimanbHoe ypaBHEHUE, IPUBOAS ero K auddepeHInaITbHOMY YPaBHEHHUIO C

dx+(x+2)dy =0

pa3acIICHHBIMU IICPEMCHHBIMUA

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

24. Penrts ypasuerns Xy COS Y +Siny =sin 2 y
25. Peruth ypaBHEHUS 2 Xde = (1 — X2 )dy
26. Pemuts ypasuenns Y't() 2y — ctgy=0

27. C moMoOIpl0 JUHEHHOW 3aMEHBl TEPEMEHHBIX TPUBECTH YpaBHEHUS K YPaBHEHUIO C

pasesIeHHBIMH IIEPEMEHHBIMU U PELINUTH (2X +Yy+ Z)dX - (4X +2y+ 9) dy =0

28. C mnoMoupl0 JMHEHHONW 3aMeHbl MEPEMEHHBIX IPHUBECTH YpPaBHEHHUS K YPaBHEHUIO C

pa3JeNeHHbIMH IEPEMEHHBIMU U PELIUTH
(2—x-2y)dx—-2(1+x+2y)dy=0

29. C mnoMmompl0 JIMHEHHON 3aMeHbl TNEPEMEHHBIX NPUBECTH YPaBHEHHS K YPAaBHEHHIO C
pa3aeICHHBIMU IIEPEMEHHBIMU U PELIUTD (2 y—X+ 1)dX + (4y +2X+ 6)dy =0

30. C mnomompl0 JIMHEHHOM 3aMEHBl IEPEMEHHBIX IPUBECTH YPAaBHEHHS K YPaBHEHHIO C

pasJeNeHHBIMH IEPEMEHHBIMU U PELIUTh (y —-3X+ 2)dX + (3X ) A l) dy =0

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

32. Penuts 3amauy Kommm (eX +l)2 y’ + (92X -1y=0, y(0)= %

33. Pemnts 3amauy Komm y' + 3y2 = 3y, y(O) = %

34. Pemurts 3amauy Komn 3X(X+1)y' = (Xx+2)y, y@d)=-1

' X
35. Pemmth nuHeiiHbIE ypaBHEHUS IEPBOTO MOPSIIKA y + y = 28
. r __ 2 2
36. Pemuth nuHeiiHbIE ypaBHEHUS IEPBOTO MOPSIIKA Xy = y —£ZX

' 2
37. PemuTh MWHEHHBIC ypaBHEHUS MTEPBOTO MOPSIIKA Xy =X + y

/ 2
38. Pemmth nmuHEiHBIE YpaBHEHUS IIEPBOTO TOPSIIKA Xy +—=X" + y

X

29



39. Pemuts ypaBHeHusi bepHymim ¢ MOMOIIBIO CIENUATBHON TOACTAaHOBKH, TPHUBOIS €r0 K

y

' 2
JIMHEHHOMY YPaBHEHHIO y — Xy + =
X

40. Pemmth ypaBHEHMsI bepHYIIM C TOMOIIBIO CHEIUATBHOM TMOJCTAHOBKH, MPUBOIS €ro K

JIMHEHHOMY YPaBHEHHUIO 2 xy’ +2y = X2 y2

41. Pemmmth ypaBHeHMs bepHyIaM ¢ MOMOIIBIO CHEUAJBbHON IMOJCTAHOBKH, MPHUBOIS €ro K

y

JMHEHHOMY YPaBHCHHIO y' = y2 + =
X

42. Pemuth ypaBHEHHS BepHyJIM ¢ MOMOIIBIO CHEIUAIbHOMW IOJCTAHOBKH, MPHUBOAS €ro K

JMHEHHOMY YPaBHEHUIO y’ —-y+ 2xy3 =0

43. Tloka3ath, uyTo naHHOe AuQdepeHnnaIbHoe ypaBHEHUE sBisiercs auddepeHIHaTbHBIM

ypaBHEHHEM B MOJIHBIX AU depeHnnanax u pemmTh ero:

(1-3x% = y)dx = (x—3y?)dy

44. Tloka3aTh, 4TO JaHHOEe JU(QepeHInaIbHOe ypaBHEHHE sBisercs augdepeHIuanIbHbIM
ypaBHEHHEM B MOJHBIX AuddepeHnnanax u pemuTh ero (y2 - 2X)dX + (2 Xy — sin y) dy =0
45. TlokazaTh, 4TO JaHHOe JU(QepeHInaTIbHOe ypaBHEHHE sBisercs audepeHIuanIbHbIM
ypaBHEHHEM B MOJHBIX AuddepeHnnanax u pemuTh ero (y2 +In X)dX + (2 Xy — In y)dy =0

46. Tlokazath, 4TO JaHHOEe JU(QepeHIraIbHOe ypaBHEHHE sBiseTcs auddepeHIuanIbHbIM

YPaBHEHHUEM B MOJHBIX AU (depeHIranax 1 pelmTh ero (ex + y) dx + (X + 2y C0S yz)dy =0

47. Haiiast HHTerpUpYIOLIMi MHOXHUTEIb WIM CAEIaB MOAXOAIIYI0 3aMEHY MEPEMEHHBIX, PELIUTh

ypaBHEHHME:
2xydx + (y? = x¥)dy =0

48. Haiiast MHTErpUpYIOUIN MHOXHUTEIh WIH CAETaB MOAXOIIYI0 3aMEHY MEePEMEHHBIX, PEIIUTh

ypaBHEHHUE (34/X -V - 2X)dX = (34/X -V - 2y)dy

49. Haiiast MHTErpUpYIOUIH MHOXHUTEIh WIH CAETaB MOAXOIIYI0 3aMEHY MEePEMEHHBIX, PEIIUTh
2 2

ypasrenne (2Xy“ + y)dX — (X“y + 2xy)dy =0

50. Haiing uHTErpupyIOMMii MHOXKHUTEIbh WIK C/AEIaB MOAXOSIIYI0 3aMEHY MEPEMEHHBIX, PELIUTh

ypasuenne (Y — 3x2y3)dx —(x+ x3y2)dy =0
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TecTsl 2151 caMonpoBepKHu 6akaaaBpoB 1o pasaeny «HTerpajabHble ypaBHEHHD)

Kaxoe u3 JaHHBIX ypaBHCHI/Iﬁ SABJIICTCA cDpeI[l"OJ'H:MOBI:»IM BTOpPOT'O IMOpsAAKa

1. o(X) + %Jl'cos(x —p(t)dt=0
0
11
2. (X) — gjcos(x —t)p(t)dt =1
0

b
3. o(X) —% [K(x.Do(t)dt =e*

b .- b
. go(x)—%jﬂdt p(X)—= [sintdt =1
=X 2a

Kaxkoe u3 JaHHBIX ypaBHeHI/Iﬁ HE ABIISACTCA chC,Z[FOJ'ILMOBLIM BTOpPOT'O IMOpsAAKa

2
1. p(x)—4[sin(x—1e(t)dt = cos x
1
2cos(x—t)
2, (p(x)—ij(p(t)dtzcosx
-
1
3. () - o(t)dt=1
0

2
4. p(x)—2[Ko(t)dt =2
1

Kakoe u3 naHHBIX ypaBHEHUH SBIIAETCS ypaBHEHHEM BoisbTeppa BTOpOro poaa

b
1. p(X) - [sin xe(t)dt =1
a
X
2. p(x)— [sintdt =1
1

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

Kakoe 13 1aHHbBIX ypaBHEHHUH sBiseTcs ypaBHeHueM Ppearosibma nepBoro poja

2
1. [sin(x—t)e(t)dt = cosx
1
2
2. [sin(x—t)dt = o(t)
1
3.0(X) —lfex—t(p(t)dt _ ¥
2%

X
4. p(x) - [to(t)dt = x*
a
Kakoe 13 gaHHBIX ypaBHEHUH sIBJIsIETCS] ypaBHEHUEM BoabTeppa nepBoro poja

1. o(X) = TX +o(t)dt +e*

1
2 Iex“dt —e*
0

3. o(X) —% [e'p(ydt =3
2

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

1

Haiftu Henynepoe pewenne ypapuerns @(X) = J‘(D(t)d'[
0

1.o(X)=CcC

2 (X) =X

3. @(X) =sin x
4. p(x) = x*

Kakas 13 3a1aHHBIX QyHKIMi apisercss pemenneM ypasHenus @(X) = —jsin X@(X)dt
0

1. ¢(X) = x?
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2. @(X) =CosX
3. @(X) =sinx

4.9(X) = x? — x

a
Kakas u3 3ajaHHbIX (YHKUIUHN SIBISETCS peIIeHUeM YpaBHEHUS (p(X) =COSX + Isin X@(t)d'[ ?

1. @(X) =cosXx
2. p(X)=sinx

3. (X)) =X
4. ¢(X) =C0oSX + Sin x

Kaxoe 13 3a1aHHBIX ypaBHEHUN UMEET BBIPOXKAECHHOE S,IpO?

1. o(X) = 2jextdt
0
2. p(X) = 'l[sin(xt)go(t)dt
0
3. p(X) = }e“—t)zgo(t)dt
4. p(x) = _2[sin(x —tep(t)dt

X
Haiitn pemenue ypasnenus @(X) — I(p(t)dt =12
0

1. X

—X

2. €

3.e5+1

X

2. €

1
Haiitn xapakrepuctuueckoe petuenue ypapuenus @(X) — ﬂ,J.(D(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 sasnsercs muneitnbim

1. AXx=2x+1
2. AXx =3x
3. Ax=x+1

4. AX = X2

X
Haiftn TpeThe npubnmkeHHble penienne ypasuenus @(X) — J.(t — X)pt)dt = X, ecnn @, (X) = X
0

1.@4(X) =3X
2.05(X) =X
3 5
X X
SI(D(X):X_E-FE

4.9(X) = X+ X + X

Kaxoe u3 gaHHbIX onepatopos?

1. Ap = [cos(t — X)p(t)dt

2. Ax = j'(t — X)p(t)dt
0

3.Ap=[ep(t)dt
0

4. Ap :}sin(t ~ X)e(t)dt
0

SABIIACTCA CI/IMMeTpI/ILIHI)IM?

Permuts ypasuenne @(X) — ljsin Xp(t)dt =0
T
0

1..p(x)=¢"

2. p(X) =csinx
3.¢(X) =Ccosx
4. p(X) =X

1% .
Kakas u3 naHHbIX QyHKIUHN SBISIETCS PELICHUEM YpaBHEHUS (p(X) =COSX + EISIH Xgo(t)d'[
0

1.COSX + CcSin X
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2. @(X) =CoS X
3. ¢(X) =csinx

4.5in X — COS X

1
3anucaTh ypaBHeHue Ditnepa-Jlarpamxka qis ¢pynkiuonana T (y) = J. yde

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

Haittn skctpemany ais gyskiuonana f(y) = I(yz + y)dx

X0

1.2y =0
2. y=-1
s y—-t
' 2
4.y =CX

X
Kaxkoe 13 1aHHBIX YpaBHEHMIT ABIISETCA ypaBHEHHEM BolbTepa BTOporo poz[ajet(p(t)dt =X
a

1. ]('(x—t)dt =1
2.0(X) — }tjl'sin(t — X)p(t)dt = x
3. p(X) — jfex_tgo(t)dt =g

4.p(X) — Jz'cos(t —Xx)dt=0

7.3. MeToanueckue MaTepuajibl, onpeaeJsaole Npoueaypy oueHuBaHUsl 3HAHUIN, YMEHUH,
HABBIKOB M (WJIM) ONBbITA [1eATEJbHOCTH, XAPAKTEPU3YKIIHMX 3Tanbl (POPMHPOBAHUA
KOMITeTEeHIHi.

O6H_II/II71 PE3YJIbTAT BBIBOAUTCA KaK MHTCIPAJIbHAA OLCHKA, CKJIAAbIBAIOIIAA U3 TCKYIIECTO KOHTPOJIA -
50% u npomexyTouyHOTo KOHTpOoJIs - 50%.
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Texymuil KOHTPOJIb IO TUCHUILINHE BKIKOYAET:

- ocelleHye 3aHaTuii - 10 0aios,

- y4acTue Ha MPaKTUYECKUX 3aHATHUsIX - 20 6anos,

- KOJUTOKBHUYM - 30 Ganos,

- BBITIOJIHEHHUE ayTUTOPHBIX KOHTPOJIBHBIX PadoT - 40 6asios.
[IpomexxyTOUHBIM KOHTPOJIb 1O AUCLUIIMHE BKIIIOYAET:

- YCTHBIH orpoc (3k3amen) - 100 Gamios.

8. IlepeyeHb OCHOBHOWI ¥ [IONOJHHUTEJbHON Y4eOHOW JHUTEPATypbl, HEOOXOAMMON JIfA
OCBOCHMS THCHHUTIIHHBI

a) Ocnosenas tumepamypa

1. TuxonoB, Anekcanap Hukomaesuu. Jluddepenuuanpaple ypaBHeHus : [yueb. mist Qus.
cnenuaibHOCTe ¥ cnenuanbHocTH "llpuknamnas wmaremaruka']l / TuxoHOB, AJekcaHAp
Huxonaesuu ; A.b.BacunbeBa, A.I'.CBemnukos; nox pea. A.H.Tuxonosa u ap.; [Mock. roc. yH-T
uM. M.B.JlomonocoBa]. - 4-e uzn., crep. - M. : ®usmarnur, 2005, 2002. - 253 c. : uin. ; 22 cm. -
(Kypc Boicmieit matematuku u 147 ¢usmuka (2-6ak.) 33 4.45 maremaTuueckod (PU3UKU. BBHIM.O)
(Kimaccnueckuit yHUBEpCUTETCKUN yueOHUK). - bubmmorp.: ¢. 249-250. - [Ipeam. yka3s.: c. 251-253.
- ISBN 5-9221-0134-X:

2. CoopnuK 3amad mo nudepeHIuaTbHbIM ypaBHEHHSAM U BapHallMOHHOMY ucumcienuto / B. K.
Pomanko ; mox pen. B.K.Pomanko. - M. : Jla6. ba3. 3uanwmii: IOHHMEI[HACTAPIH:
OU3SMATIIAT, 2002. - 255,[1] c. - (Texuuueckuit yauBepcuter). - ISBN 5-93208-120-1 : 127-00
3. OununmnoB, Anekceit d¢nopoBuu . BBeaenue B Teopuro nuddepeHUANbHBIX ypaBHEHUHN :
[yueb. mis By30B 1o Tpymie (u3.-MaT. HApPaBICHUH W CHelHadbHOCTeH| / DOunmnnmoB, AJeKcei
®enoposuy . - M. : Eauropuan YPCC, 2004. - 238,[1] c. : un. ; 22 cm. - bubauorp.: c. 234-236. -
[penm. ykas.: c. 237-239. - Jonymerno MO P®. - ISBN 5-354-00416-0 : 120-70.

4. InddepeHnnanbHble ypaBHEHUS : y4eOHUK / . - 4-¢ u3a. - Mocksa :@usmariaut, 2002. - 252 c. -
(Kypc BbIcHIEl i MaTeMaTHKH U MaTeMaTH4eckoil ¢pusuku. Bem. 6). - ISBN 978-5-9221-0277-3 ; To
Ke [DneKTpOHHBIN pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=145012 (17.06.2018).

0) JlononuurensHas TuTeparypa

5.EropoB, Aumnekcanap HMBanoBwu. OObIKHOBeHHBIE au(d(depeHInaNbHbIE YpaBHEHUS  C
npwioxenusmu / Eropos, Anekcanap MBanosud. - M. : ®usmartiut, 2005. - 384 c. : wn. ; 24 cwm. -
bubnmorp.: ¢.375-376.- [Ipenm. yka3s.: ¢.377-380. - ISBN 5-9221-0385-7 : 350

6. beiibanaeB, Bernyrun [[xaOpawnoBud. J[MHaMUYECKHE  CHUCTEMBI,  OIMUCHIBAEMBIE
nudPepeHIMATBPHBIMA YPaBHEHUSIMUA C MPOU3BOIHBIMU JIpoOHOTO Topsnka : [ydeb. mocobwue] /
Beiibanaes, Bernyrun [[xabpannosuu, M. A. Hazapanues ; Munobpnayku Poccun, Jlarect. roc.
yH-T. - Maxaukana : U3g-Bo 'Y, 2012. - 82 ¢. - 52-50.

7.Martsees,IlaBenHukonaepuu.Jlekiun 1Mo aHATUTHYECKOW  Teopuu  AuddepeHInaTbHbBIX
ypaBHeHHii : yueO. mocobue / Marsees, [1aBen Hukonaesuu. - CI10. [u np.] : Jlans, 2008. - 330,[6]
c. - (YueOnuku nnst By3oB. CnernumanbHas juteparypa). - ISBN 978-5-8114-0571-8 : 278-52.
8. Tpenorun, B.A. O0ObikHOBeHHBIE TU(epeHraIbable ypaBHeHus : yueOnuk / B.A. TpeHorus. -
Mocksa :®@uszmatiut, 2009. - 312 c. - ISBN 978-5-9221-1063-1 ; To xe [DnekTpoHHBIH pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=82614 (17.10.2018).

9. IlepeyeHb pecypcoB HH(POPMAITMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH « UHTEpHET),
HEeO0XOAUMBIX JIS1 OCBOCHMS IV CHUTITHHBI

1. http://elibrary.ru — eLIBRARY — Hayunast snekTpoHHas OubIroTeKa
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http://biblioclub.ru/index.php?page=book&id=145012
http://biblioclub.ru/index.php?page=book&id=82614
http://elibrary.ru/

2. http://window.edu.ru/window/catalog?p_rubr=2.2.74.12 — EnuHoe OKHO 0CTyTa K

AJIEKTPOHHBIM pecypcam

3. http://springerlink.com/mathematics-and-statistics/ - mmardopma pecypcoB u3aarenbCcTBa

Springer
4. http://edu.dgu.ru/ - O6pa3oBarenbhsii cepsep AI'Y

5. Moodle [DnekTpoHHBIH pecypc]: cucTeMa BUPTyalbHOro o0yueHreM: [0a3a ganubix] / Jlar. roc.
yH-T. — Maxaukana, 1. — Jloctyn u3 cetu JII'Y uim, mocsie perucTpanuy U3 CET YH-Ta, U3 JII000H
TOYKH, HMeroIeH gocTym B uHTepHeT. — URL: http://moodle.dgu.ru/(maTaobpainesus:).

10. MeTtoauueckue ykazanus AJsi 00y4ar0IMXCH M0 OCBOCHUIO TN CUMILINHBI

VYuebHas nporpamma 1o audPepeHIraIbHBIM ypaBHEHUSAM pachpeiesieHa 0 TeMaM U T10
yacaM Ha JICKIMM M TPAKTUYECKUE 3aHATHUS; MPEIYyCMOTpPEHAa TaKXKE CaMOCTOSTENbHAs ydueOHas
pabora cryneHtoB. Ilo kaxmoil TemMe mpenoaaBaTenb YKa3blBaeT CTYyJEHTaM HEOOXOAUMYIO
aureparypy (y4eOHHMKH, Yyd4eOHble TMOCOOMs, COOPHHKHM 3ajjad M YHOPaXHEHUH), a TaKke
COOTBETCTBYIOIIIME TeMaM naparpadbl 1 HoMepa YIpaXHEHUH U 3a7ad.

CamocrositenbHas paboTa CTYICHTOB CKJIaJbIBa€TCS M3 pPAaOOTHI HAJ JIEKUUSAMH, C
y4eOHUKaMH, pelIeHHs] PEKOMEHAYEMBbIX 3a/iay, MOATOTOBKM K 3allluTe JIabopaTOpHBIX padoT, a
TaKXe U3 MOJArOTOBKU K KOHTPOJIBHBIM paboTaM, KOJUIOKBUYMAaM U Cllaue 3a4€TOB U HK3aMEHOB.

[Tpu pabote c nekuusIMH U y4eOHHKaMH 0CO0O€ BHMMAHHE CJIEAyeT YACNIUTh U3YUCHUIO
OCHOBHBIX MOHATUI U ONpEIEICHUN 1O JaHHOMY pa3felly, a TakKe OCOOCHHOCTSIM MPUMEHEHHBIX
METOJIOB M TEXHOJIOTUH JOKa3aTeNbCcTBA TeopeM. PelieHue N0CTaTOYHOro KOJIMYecTBa 3ajad 0
JAHHOM TeMe TOMOKET TBOPYECKOMY OBJAJECHHIO METOJAaMH J0Ka3aTelIbCTBA MaTEMaTHYECKUX
YTBEPKICHU.

[Tocne u3yyeHus Kaxxa0i TeMbl pEKOMEHYETCSI CAMOCTOSITETILHO BOCTIPOU3BECTH OCHOBHBIE
onpezeneHus, GopMyIMpOBKH M JOKa3zaTelbCcTBa TeopeM. i caMONpOBEpKU PEKOMEHIYEeTCs
TaKXe UCIOJIb30BATh KOHTPOJIbHbBIE BONPOCHI, TPUBOANMBIEC B yUEOHHUKAX MOCIIE KAKIOU TEMBI.

OcHOBHasl 1eb NPAKTHUYECKUX 3aHITHH — MOJArOTOBKA CTYAEHTOB K CaMOCTOSITENIbHOM
paboTe Ha/J TEOPETUUECKUM MaTEpPHAJIOM U K PEIICHUIO 33/1a4 U yTIPasKHEHHH.

11. IlepeyeHb HWHMOPMANMOHHBIX TEXHOJOITMd, HCHOJb3yeMbIX IMPH OCYIIECTBJIECHUMN
0o0pa3oBaTeJIbHOI0 MpoHecca MO0 JUCHMIVINHE, BKJIKYasg MNepedYeHb MNPOrpaMMHOIO
o0ecrneyeHUs1 1 HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM.

[1pu ocymiecTBIeHHH 00pa30BaTEIHFHOTO MPOIEcca 0 MATEMATHIECKOMY aHAITN3Y PEKOMEHIYIOTCS
KOMITHIOTEPHBIE TEXHOJIOTHH, OCHOBaHHBIC Ha omnepanuoHHbIXx cuctemMax Windows, Ubuntu, Linux,
npuKiIagHbie nporpammbl Mathcad, Matlab, Mathematica, a Ttakke caiiTel 00pa3oBaTeIbHBIX
YUPESKACHUHN H KYPHAJIOB, HHPOPMALMOHHO-CIIPABOYHBIE CUCTEMBI, JIEKTPOHHBIC YICOHHUKH.

[lpn mnpoBeaeHUHM 3aHATHH PEKOMEHAYETCS WCIOIb30BaTh KOMIBIOTEPHI, MYJIbTUMEIUITHBIC
IPOEKTOPHI, HHTEPAKTUBHBIC IKPAHBI.

12. Onucanme MaTepHAJbHO-TEXHHYECKOH 0a3bl, He00XOAMMON IS OCYLIeCTBJICHHS
00pa3oBaTe/ILHOIO NMpolecca Mo AMCUUILIHHE.

VYHuBepcuter obiagaeT A0CTaTOUHON 06a30i ayAMTOpUil U1l IPOBEACHUS BCEX BUI0B 3aHATHH,
IPelyCMOTPEHHBIX 00pa30BaTEIbHOM MpOrpaMMoN JUCHMILIMHBI MaTeMaTHueckuil aHanus. Kpome
TOTO, Ha (haKyybTeTe 2 KOMIIBIOTEPHBIX KJlacca U 2 yueOHBIX KJ1acca, OCHALIEHHBIX KOMITbIOTEPAMU
C COOTBETCTBYIOIIUM IIPOIPaMMHBIM 00€CTIEYEHUEM U MYJIbTUMEINA-IPOEKTOPaMH.
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http://window.edu.ru/window/catalog?p_rubr=2.2.74.12
http://springerlink.com/mathematics-and-statistics/
http://edu.dgu.ru/
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