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1 Ilean u 3a7a491 OCBOEHUS JUCHUTIIUHBI

ean (1esm) OCBOCHUS AUCITUTUIUHBI:

dbyHIaMEHTaJIbHAS TTOATOTOBKA CTYACHTOB B 00JaCTH TEOPUHM OOBIKHOBEHHBIX JH(depeHITnaTIbHBIX
yYpaBHEHUM, OBJIAJICHUE €€ aNmapaToM s JalbHEHIIero UCIoab30BaHUsl B IPYTUX pa3jiejaX MaTeMaTUKU U
JUCIUIIIMHAX E€CTECTBEHHOHAYYHOTO COJIEpXKaHHUs, a Takke B MPO(PECCHOHAIBHOW JESITCIBHOCTH IIPH

pELIEHNN IPAKTUYECKUX 3aa4.

3agaun:

- (¢opMuUpOBaHHE TMPAKTUYCCKMX HABHIKOB B PCEHICHHM M WCCICAOBAHUHA OCHOBHBIX THIIOB
OOBIKHOBEHHBIX JU(hepeHIINaTbHBIX YPAaBHCHHH.
- O3HAKOMJICHHE CTYACHTOB C METOJAaMU PEIICHUS WHTETPUPYEMBIX TUIOB au(depeHInanbHbIX
YpaBHEHHA, METOJJAMH KauyeCTBEHHOTO MCCIICJIOBaHUS U NPUMEHEHUs TU(QPEepeHINaIbHBIX YpaBHEHHH B
MaTEeMaTHYECKOM MOJISITMPOBAHUH THHAMUYIECKUX MTPOIECCOB
- OBJIJICHUE HABBIKAMH MOJICIIMPOBAHUS MPAKTUUECKUX 3a/1a4 Au(epeHIInanbHbIMUA YPaBHCHUSIMUY;
- (QopmMupoBaHHE TMPEICTABICHUA O METOJaX NPHOIMKEHHOTO pEIMICHUS 3a7a4 C ITOMOIIBIO
mudepeHInaTbHBIX YPaBHEHUH.

2 MecTo AUCHUILUINHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

Jucnunnuza oTHOcUTCs K 6a30Boit yactu 6ioka [l «{ucuurinabl (MOIYIIH )>»

[IpepexkBusutThl gucuumuiunbl: b1./[.5.15 Mamemamuyeckuii ananuz

[TocTpexBu3uthl nucuuriubbl: b1./1.5.27 Yucnrennvie memoowi, b1.J1.5.28 Memoowi onmumuzayuu,

b51.]1.5.32 Cucmemvi

uckyccmeennozo unmennekma, b1.J{.B.6 Teopus onmumanvnozo ynpaenienus,

b2.11.B.11.2 [Ipeoounnomuasn npakmuka, @/T.1 Tecmuposanue duznec-npunodicerui

3 TpeGoBanus k pe3yabTaraMm 00y4YeHHUs 10 TUCHUILINHE

[Tpouecc u3yueHus: AUCUUILIIMHBI HANpaBiieH Ha (pOpMHUpPOBAHUE CIAEAYIOUINX PE3YIbTATOB 00YUECHHUS

Kona n sHaumenoBanue

KOI[ N HAMMCHOBAHUC MHJUKATOpa

[Tnanupyembie pe3ynbTaThl 00yUSHUS

3HAHUS, TIOJyYCHHBIC B
o0JacTu MaTEMaTHYECKUX
1 (WJIM) €CTECTBEHHBIX
HayK, U UCIIOJIb30BaTh UX
B Npo¢eCCHOHATBHOU
NesITeNbHOCTH

HCCIEA0BATENBCKON U MPUKIIATHOM
NEATENIBHOCTH IIPH PELICHUH 33/]1a4 B
o0acTv MaTeMaTUYECKUX U (WIJIH)
€CTECTBEHHBIX HayK

OIIK-1-B-3 JleMoHCTpupYeT HaBBIKH
pELIEHNs TUIIOBBIX 33/1a4 C YYETOM
OCHOBHBIX MOHSTUN U OOIINX
3aKOHOMEPHOCTEH, POPMYyITUPYEMBIX B
pamkax 0a30BbIX JUCLMILINH
MaTeMaTHKH, UHHOPMATHKH U
€CTECTBEHHBIX HayK

OIIK-1-B-4 IlpumeHsieT nOay4YeHHBIE
3HAHHS MaTEMaTHYeCKOro arnmnapara
JUISL pELIeHUs] KOHKPETHBIX 33]a4 B
obmactu mpodeccruoHambHOM
JESITEIBHOCTH

(1)OpMI/IpyeMBIUX OCTHIKEHHMS KOMITETEHITHMN [0 JWMCLUILINHE, XapaKTepU3yiolue
KOMIIETEHINH sTansl GOPMUPOBAHUSI KOMIIETEHIUI
OIIK-1 Cnocoben OIIK-1-B-2 Mimeer npexacraBienue o | 3HATh: anmnapaT TEOpUU
MIPUMEHSITh COBPEMEHHOM MaTeMaTH4EeCKOM OOBIKHOBEHHBIX U DHepeHIIMaTbHBIX
¢byHIaMeHTallbHbIE anmnapare, IpUMEHSAEMOM B YPaBHEHUI U PEKOMEHALINHU 10 €r0

KOPPEKTHOMY IPUMEHEHHIO.
YMeTb: penath TUIOBBIE 331a4H 10
OCHOBHBIM pasfiefiaM TeOpUH
OOBIKHOBEHHBIX AU (] depeHInanbHbIX
ypaBHEHHH, TP HEOOXOAMMOCTH
UCIIO0JIb30BaTh JIOTIOJIHUTEIbHbIE
CBEJICHUS U3 IPYTUX pa3/iesioB
BBICIIICH MAaTEeMaTUKH.

Baajgers:

METOZaMU IOCTPOCHHUS U
WCCIIEIOBAHMS MAaTEMAaTHIECKUX
MoJienielt B obnmacTu
po¢eCCUOHATBHON EATETHHOCTH H
OLIEHKHU MX a/IeKBaTHOCTH.




Kon n HamMmeHOBaHue
bopmMHpyeMBIX
KOMIIETEHIINH

KOII U HAMMCHOBAHUC UHUKATOpA
JOCTHXXCHHA KOMIICTCHIIMH

[Tnanupyemsble pe3ynbTaTbl 00yUeHHs
10 AUCIUIUIMHE, XapaKTEePU3YIOILue
sTansl GOPMUPOBAHUS KOMITETEHIUI

OIIK-3 Cnocoben
MPUMEHSTH U
Moau(pHUIIUPOBATH
MaTeMaTHYECKUEe MOJIETU
JUTSL PEIICHUS 33]1a4 B
obnacTu
npodeccnoHaTBEHOMI
JEATEILHOCTH

OIIK-3-B-2 ITogbupaer k uccienyemoit
MaTEMATUYECKON MOJIEIN ITOIXOISIIIUNA
METO/, I10JIy4aeT YUCICHHbBIN
pe3yJIbTaT ¥ aHATU3UPYET MOJTyYCHHbBIE
pELIEHNs, a TAK)KE UCIIOJIB3YET
IIOJIyYEHHBIE PE3YJIbTAThl B PEAILHBIX
TEMATHUYECKUX U MCCIIEN0BaTENbCKUX
CUTyaLUsAX

3HAaTb: OCHOBHBIE IOHSTUS U METO/IBI
MaTEMaTH4YECKOTr0 MOJIEIHPOBAHNUS.
YMerb: 1oa0MpaTh K UCCIETYEMOM
MaTeMaTHYeCKOW MoJienu
MOAXOIAILIUI METO/ PELICHNUS.
BJiiajieTh: HaBbIKAMU aHAIM3a
IIOJIYYEHHBIX PE3yIbTaTOB U
UCIIOJIb30BaHUS B peaIbHbIX
TEMaTUYECKHUX U MCCIIEI0BATEIbCKUX
CUTYalUsIX.

4 CTpyKTYpa U collepKaHue TUCUUILINHBI

4.1 CTpyKTypa IMCHUTINHBI

OO0miast TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 7 3a4E€THBIX eAMHMUIL (252 akaJIeMUUECKUX Yaca).

TpynoemMkocTs,
Bun paboTbt aKaJIeMHYECKHX 4acOB
3 cemecTp 4 cemectp BCET0
Oo01masi Tpy10éMKOCTh 144 108 252
KonTakTHas padora: 69,25 35,25 104,5
Jlexmum (J1) 34 18 52
[Tpaktuueckue 3ansatus (I113) 34 16 50
Koncynpranuu 1 1 2
ITpomexyTouHas aTTectanus (3a4eT, SK3aMeH) 0,25 0,25 0,5
CamocrosiTesibHas padora: 74,75 72,75 1475
- 8bINOJIHEHUE UHOUBUOYATILHO20 MEopUecKko2o 3a0anus (UT3);
- CAMON0020Mo8Ka (npopabomka u no8MmMopeHue 1eKYUOHHO20
mamepuana u Mamepuana y4eOHuKo8 u yueoHvlx nocoout;
- U3yyeHue pazoenos Kypca 8 cucmeme 21eKmpoHHO20
o00yuenus;
- N0020MOBKA K NPAKMUYECKUM 3AHAMUAM,
- N0020MOBKA K KOJLIOKBUYMAM,
- N10020MOBKA K PYOEHCHOM)Y KOHMPOTIO.
Buja uToroBoro KOHTpoOJIs (3a4eT, IK3aMeH, IK3aMeH IK3aMeH
AU pepeHupOBAHHBIN 3a4eT)
Paznenbr muctuIUIMHEL, U3ydaeMble B 3 ceMecTpe
KomnnuaecTBo yacos
Ne HaumenoBanue pa3aenon ayautopras BHEay/I.
paszznena BCETO abota
T 113 | P pabota
1 OcHoBHble MeTOABI pemieHus 1Y 1-ro nopsiika 26 6 8 12
2 3amagya Koo mst JIY 1-ro mopsiika 18 4 4 10
3 Hopwmansnsle cuctems! 1Y 20 4 4 12
4 Jluneitnpie 1Y n-ro nopsigka 28 8 6 14
5 KauectBennas teopus 1V 2-ro nopsiaka 24 6 4 14
6 Teopus nuHelHbIX cucteM Y 28 6 8 14
Uroro: 144 34 | 34 76




Paznensl nucnumivHel, n3ydaembie B 4 cemecTpe

KoanuectBo yacoB
Ne HaumenoBanue pa3aenon AyAMTOpHAA BHEAY/I.
paznena BCETO pabota 5
a1 |13 [p | PP
7 IToctpoenue pemenuit tuHelHbIxX Y B BUae 32 6 4 22
CTEIICHHOT'O psijia
8 Teopus ycTounBOCTH 72 6 8 28
9 JIY ¢ yacTHBIMU IPOU3BOJAHBIMHU |-TO TIOpSIJIKa 54 6 4 24
Htoro: 108 18 | 16 74
Bcero: 252 52 | 50 150

4.2 Cogepxanme pa3iejioB IUCHUNIMHBI

1 OcnoBHbIe MeToabI pemieHus Y 1-ro nopsiaka. OcHOBHbIE NOHATHUS U onpezeneHus. [Ipumepsl
BO3HUKHOBEHUS JIuddepeHanbHblX ypaBHeHui. Juddepenunanbuple ypaBHeHus 1-ro mopsnka. [lone
HalpaBJICHUH, W30KJIMHBI, JIOMaHHble Oiliepa. YpaBHEHHs C pa3feNAOIUMUCA IEPEMEHHBIMU U
npuBozsumecs K HUM. OHOPOJHbIE YpAaBHEHMs U NMPHUBOJMMbIE K HUM. JIuHeiHble auddepeHunanbuble
ypaBHEHHsI 1-TO TmOpsAaKa W TPUBOIAIIMECS K HUM. YpaBHEHUS B TOJHBIX JudQepeHuanax.
NuTerpupyromnii MHOKUTE.

2 3anauya Komm nuist 1Y 1-ro mopsinka. CymiecTBOBaHHE M €IMHCTBEHHOCTD U (HEpeHIINaTEHOTO
ypaBHeHus 1-ro mnopszaka. MHrterpanpHoe HepaBeHCTBO I'ponyosa. Teopema o CylecTBOBaHMM U
€IMHCTBEHHOCTHU perrenus 3anaun Komu. MeToz mocnenoBareiabHbIX npudmmkennil. Auddepennnansable
YPaBHEHUs1, HEPA3pEUICHHbIE OTHOCUTEIBHO NPOU3BOAHOM. TeopeMa O CyllecTBOBaHUU M €IUHCTBEHHOCTU
i auQQepeHnaIbHOT0 YpaBHEHUS, HEPa3pelIeHHOTO OTHOCHUTENBHO IMPOW3BOAHON. MHTErpupoBaHue
YPAaBHEHUI, HEPA3pELICHHBIX OTHOCUTEJIBHO IIPOM3BOAHOM, IIyTEM BBEICHMS IapaMeTpa. YpaBHEHUS
Jlarpanska u Knepo. Oco0sie perieHusl.

3 Hopmanbuble cucrembl /JIY. Hopmanbhas cucrema auddepeHuuanbHOro ypaBHeHHs 1-To
nopsaka. Teopema O CyHIECTBOBAaHMM W €IMHCTBEHHOCTH pELICHUS HOpPMajibHOM cuctembl. CBeneHue
mudQepeHIHanbHOr0 ypaBHEHHS N-TO MOpsAAKa K HOPMaJIbHOM cucteMe Tud¢epeHaIbHbIX ypaBHEHUH.
3aBUCUMOCTD PEIIEHUH OT HAa4aJbHBIX 3HAUEHUH U MapaMeTpoB, SKBUBAJIECHTHOCTh 3aBUcHUMocTell. Teopema
O HEeTpepbhIBHON 3aBUCUMOCTH pelleHui an¢depeHnalbHOoro ypaBHeHUs: oT napamerpa. HenpepwiBHas
3aBUCHUMOCTh peuieHuil quddepeHanbHoro ypaBHeHUsI OT HadalbHBIX JaHHBIX. Teopema 0 3aBUCUMOCTHU
pEeLIeHNs] HOPMaIbHON CUCTEMBI OT Ha4aJbHbIX 3HAYEHUH U IIapaMeTpPOB.

4 JIuneiinbie 1Y n-ro nopsiaka. J{uddepennuanbasie ypaBHeHUs n-To nopsiaka. CylniecTBOBaHUE U
€IMHCTBEHHOCTh pelleHust aupdepeHInanbHoro ypaBHEeHUs n-ro mnopsaka. Ilpocreifmme cimyyau
MOHIKEHUs1 mopsaka. Jlunelnsle nuddepeHnranbHble ypaBHEHUs n-ro nopsaka. CyliecTBOBaHHE U
€IMHCTBEHHOCTh perieHni. CBONCTBO JMHEHMHOTr0 OJHOPOJHOIO YpaBHEHUS TMpH MpeoOpa3oBaHUU
He3aBHCUMOM rnepeMeHHOM. CBoiicTBa JmHeNHHOro auddepeHunansHoro omneparopa. CBONCTBA perieHUn
JMHEWHOTO OJHOPOJHOTO ypaBHeHMs. JIMHelHas 3aBUCMMOCTb M He3aBHCUMOCTh (yHKUMHA. I[Tpumepsl.
Omnpenenurens Bponckoro. CpoiicTBa onpeaenutens Bponckoro. Teopema o cTpyKType 00IIero pemeHus
JIMHENHOIO0 OJHOPOJHOTO ypaBHEHHA N-ro mnopsaka. @yHIaMeHTallbHas CUCTEMa PEUICHMM, Teopema O €€
cyuiectBoBaHuM. OnpenesneHrue JIMHEHHOro OJAHOPOJHOTO ypaBHEHHUs MO (yHIaMEHTAJIbHOM cucTteMe
pemennii. ®opmyna Octporpanckoro — JlnyBuis. JInHeliHble OJHOPOIHBIE YpaBHEHUS C IOCTOSIHHBIMU
koapdunmenTamu. XapakTepUCTUYECKOE ypaBHEHHE. PelieHue B cilydae MPOCTHIX M KPaTHBIX KOpHEH.
VYpaBHenue Oinepa. JInHeliHple HEOAHOPOJHBIE YPABHEHNUS N-TO nopsaka. CBOWCTBA PEIICHUN JTUHEHHBIX
HEOJIHOPOAHBIX ypaBHeHUH. Teopema 00 o0mieM pemieHMH HEOJIHOPOJHOIO ypaBHEHMs. MeToj BapHaluu
MIOCTOSIHHBIX PELIEHUI JIMHEHHOr0 HEOAHOPOJHOro ypaBHeHMs. Meron Komm HaxokaeHHE 4YacTHOIO
pelIeHHs] JIMHEHHOTO HEOJHOPOJHOTO ypaBHEHHs. PenieHne TMHENMHBIX HEOJHOPOJHBIX YpPAaBHEHUU CO
CIELMAIbHOM MPAaBOU YaCThIO.

5 KauecrBennass Tteopusi JIY 2-ro mopsinka. VYpaBHEHHsS 2-TO TMOpsJIKa C TEPEMEHHBIMU
kodpduunentamu. IlpuBenenue nugpdepeHnnaIbHOr0 ypaBHEHHS 2-TO MOpPAIKAa K ABYWICHHOMY BUIY.
Konebnemocts pemenuii. CBoiicTBa pemeHud audQepeHnnanbHbIX ypaBHEHUH 2-TO TMOpsaka ¢

5



nepeMeHHbIMU KO3 dunmentamu. Teopema IllTypma o uepemoBaHWHM HyJei. YCIOBHE HEKOJIEOIEMOCTH
pemeHuit auddepeHuaIbHbIX ypaBHeHUN 2-ro mopsaka. Teopema cpaBHeHus. Cnenctue. OreHKa
paccTosHUS MEXYy COCEAHUMHU HYJIsIMHU pemieHus. Ilpumepsl: ypaBHenue beccens, ypaBHeHue DiipH.

6 Teopus JuHeitHbix cucreMm JIY. Cucrembl nuHeWHbIX auddepeHIMaTbHBIX ypaBHEHUH 1-TO
nopsaka. CBOMCTBA pelIEHUH JIMHEHHBIX OJHOPOAHBIX cucTeM. Omnpenenutens BpoHckoro mis JTuHeHHON
OJTHOPOJHOH cUCTeMBI U ero cBoiicTBa. dyHaMeHTaIbHAas cUcTeMa pelleHnuH, (yHIaMeHTallbHasi MaTpula,
e€ cporcTtBa. Teopema O CTpYyKType pELIEHUS JUHEMHOM OJHOPOAHOW CHCTEMBI. PelieHue JMHENHON
HEOJHOPOAHOH cucteMbl. MaTtpunant. MHTerpupoBanue cucteMsl JudpepeHnaabHbIX YpaBHEHUH TyTeM
CBEIEHUS K OJHOPOJHOMY YpaBHEHHIO OoJjiee BBICOKOTO IMOpsaKa. PerieHue cucTeM JHMHEHHBIX
nuddepeHIHanbHbIX YpaBHEHUH € TOCTOSIHHBIMU Kod(pduuuenTamu. 3aaaya Komm i cucteMsl TMHEHHBIX
mudQepeHIMaNbHbIX YpaBHEHUH B MAaTpUYHOM BujAe. MarpuuHas skcroHeHTa. CXOJUMOCTh MaTPUYHOTO
psana. IlpencraBiieHne MaTpULIMAHTAa 4Yepe3 MaTPUUYHBIM pAld. Pe3onbBeHTHas MarTpuua: OIpEICIICHUE,
npeacrasieHue. [IpencraBieHue MaTpulMaHTa B BHJIE KOHEUYHOM CyMMbl. Buja Marpunuanra B ciydae
OJTHOI'0 COOCTBEHHOT'O 3HAYEHUSI MATPHILIBI CUCTEMBI.

7 IlocTpoenue pemenuii JquHeiiHbIX JIY B BHae cremeHHoro psiga. IlpencraBieHue peuieHuit
nuddepeHnranbHbIX ypaBHEHNH B BUJIE CTEIIEHHBIX psiioB. OLEHKa pajnyca CXOAUMOCTH CTEIIEHHOI 0 psja.
Teopema o mpeacTaBneHUe peieHUs TUHEHHOTO Tu(dEpeHIINaTbLHOIO YPaBHEHUS B BUJIE CTEIICHHOTO psija.
OO6oOmennbple creneHHble psjapl. [locTpoeHue pemenust ypaBHeHus beccenss B Buae 0000IIEHHOTO
creneHHoro psaga. Lummuapudeckue GyHKINN.

8 Teopuss yCcTOWYMBOCTH. YCTOHYMBOCTb, AaCHUMIITOTHYECKAas YCTOMYMBOCTb  CHCTEMBI
mudQepeHInanbHbIX YPaBHEHUH, T€OMETPUIECKast HHTEPIPETAIHS OTPEICICHUH. Y CTOWYMBOCTD JTMHEHHBIX
cucreM. HeoOXxonuMple M J0OCTaTOYHBIE YCIOBUSL YCTOMYMBOCTH (aCHUMIITOTHYECKOH YCTOMYMBOCTH)
JUHEHHONW HEOTHOPOIHOW cucTeMbl auddepeHmanbHbIX ypaBHeHUH. HeoOxomuMble W JIOCTaTOYHBIC
YCJIOBUS YCTOMYMBOCTH JIMHEHHOM OfHOpOJIHON cucTeMbl AuddepeHnnanbHbIX ypaBHeHud. HeoOxoaumeble
U JIOCTaTOYHBIE YCJIOBHMS  ACHMIITOTUYECKOM  YCTOMYMBOCTH JIMHEWHOW  OJHOPOAHOM  CHCTEMBI
muddepeHHanbHbIX ypaBHEHUN. Y CTOWYMBOCTh JIMHEHMHON OAHOPOAHOW cUCTeMbl TU(depeHIIaTbHbIX
YpaBHEHHWH C TOCTOSHHBIME Kod(hduimentamu. Kpurtepuii ycTOWYMBOCTH TPUBHAIBHOTO PEIICHHS
JUHEWHOW cucTeMbl JU(QepeHaNbHbIX YPaBHEHHH € NOCTOAHHBIMU Ko3(dduuumenramu. Kpurepuit
ACUMIITOTHYECKOM ycToMumBocTH. MHorounensl ['ypBuna. Kpurepuit Muxaiinosa. HMccienoBanue
YCTOMYMBOCTH TPUBHAJIBHOI'O PELICHUS HEITMHEWHOW CHUCTEMBI IO €€ JMHEWHOMY NpuOImkeHuo. Meroa
¢bynkuuit JIsmyHoBa.

9 1Y ¢ 4yacTHBIMM NPOU3BOAHBIMHU 1-ro mopsiaka. /luddepennyanbable ypaBHEHUST B YAaCTHBIX
MPOM3BOJHBIX 1-ro mopsiaka. JluHelHble OAHOpPOAHBIE AU(QEpeHLnaIbHble YpaBHEHHS B YaCTHBIX
IIPOU3BOJHBIX 1-TO mopsnaka. I'eomerpudeckas MHTeprnperanus. XapakTepuctuueckas cucrema. [lepsuiid
nHTerpai. Ilpeacrasnenue pemeHns JMHEWHOrO OJHOPOAHOTO YPaBHEHHs B YACTHBIX IIPOU3BOAHBIX 4Epe3
NIEPBBI MHTETPAIl XapaKTEpUCTHUUECKON chcTeMbl. He3aBUCMMOCTB CHUCTEMBI NEPBBIX MHTErpajoB. 3ajgayda
Komm 1ns JMHEWHOrO OJHOPOJHOTO YPAaBHEHUS B  YAacCTHBIX IMPOU3BOJHBIX, T'€OMETpUYECKas
uHTepnperanys. Teopema O CyIIECTBOBaHMM peleHus 3azauun Komwm g JIMHEWHOTO OJHOPOIHOIO
YPAaBHEHUs B YAaCTHBIX NPOU3BOAHBIX. KBasmiIMHENHOE ypaBHEHHE B YAaCTHBIX IIPOU3BOJAHBIX. Teopema o
HaxOXKJICHUH DEILICHUs KBA3UIMHEHHOIO YPaBHEHHMs 4Yepe3 pelIeHUE JIMHEWHOro ypaBHeHMs. Teopema o
MPE/ICTAaBICHUN HUHTErpaIbHOM  IMOBEPXHOCTUM KBa3WJIMHEHHOro ypaBHeHus. 3azada Komm g
KBa3WIMHEWHOTO ypaBHEHHUs. Teopema O CyHIECTBOBAHMM M €IMHCTBEHHOCTH pelleHus 3anaun Komm ais
KBa3WJIMHEWHOIO YPaBHEHUSI.

4.3 IlpakTH4eckne 3aHATHA (CEMUHAPHI)

Ne Kon-Bo
Ne 3anaTHs Tema
paznena 4acoB
1 1 Huddepenunanbabie YpaBHEHUS c pa3IeNAOMUMHUCS 2

nepeMeHHbIMHM. 3ajgada Komm. Pemenue reomeTpudyeckux u
¢usnueckux 3amad. [IpubnmkeHHOE MOCTPOCHHE HHTErpalbHbBIX
KPUBBIX JTU(PQPEepeHIINaIbHOIO YpaBHEHHUs IEPBOTO MOpsIKa C
MOMOUIbIO N30KJIHH.

2 1 Opnnoponublie nuddepeHanbHble ypaBHEHUS IEPBOrO MOPsAKA U 2
ypaBHEHHUS, TPUBOJSAIINECS K OJHOPOIHBIM.




No Kon-Bo

Ne 3ansTus Tema
paszzuena 4acoB
3 1 Jlunetinpie auddepeHnranbHble  ypaBHEHHUS TIEPBOTO  IMOPSIKA. 2
Merog Jlarpanka. YpaBHenus bepnymum u Pukkaru.
4 1 VpaBHenne B nonHbBIX auddepeHnmanax. HuTerpupyroniuii 2
MHOKUTEb.
5 2 VYpaBHEeHHs, HE pa3pelieHHble OTHOCUTEIBHO IPOU3BOJHOM. 2

HHurerpupoBanve ypaBHEHHMH, HE pa3pelICHHBIX OTHOCHUTEIBHO
IIPOM3BOJHOMN ITyTEM BBEICHHUs NapameTpa. Y paBHeHus Jlarpanka u
Knepo. HaxoxxaeHne ocoObIX perieHui.

6 1-2 Pemenue pasznuunbix audepeHIHabHBIX yPAaBHEHHH TIEPBOTO 2
nopsiika. KP «/luddepennmanbapie ypaBHEHHs IEPBOTO TOPSIIKAY.

7 3 YpaBHeHUs, TOMYCKAIONNE TOHMKCHUE TIOPSIKA. 2

8 3 Pemenne  OgHOPOAHBIX  CHUCTEM JIMHCHHBIX  YpaBHEHUH ¢ 2

NOCTOSHHBIMUA ~ KO3(p(pULIMEHTaMH  METOJOM  HMHTETPHUPOBAHUS
cucTeMbl Au(QepeHInaIbHbIX ypaBHCHUH IIYTEM CBEICHUSA K
OJTHOMY YpaBHEHHIO 00Jiee BHICOKOTO MOPSIKA.

9 4 OnHoponnbie nuHEHHbIE auddepeHIManbHbIe ypaBHEHUS N-TO 2
nopsijka ¢ HepeMeHHbIMH  Kodd¢unuentamu.  Popmyna
Octporpaackoro-JIlnyBusmis.

10 4 HeomHoponusie nuHeiHbIE OuQQepeHnaIbHbple ypaBHEHHS N-TO 2
Hopsijika C TOCTOSHHBIMU Ko3(hduimeHnramMmu. Meron Bapuaiuu
NOCTOSTHHBIX 1 MeToz Korm.

11 4 [TocTpoeHrne YacTHOTO pEHICHUS HEOAHOPOJHOrO JIMHEHHOTO 2
QG epeHIMaIbHOr0 YpaBHEHHUST N-TO TOPSIKAa C TOCTOSHHBIMHU
K03 PHIIMEHTaMH CO CIIeNUAIBHOM MTPABOil YaCThIO.

12-13 5 Uccnenosanne KauyeCTBEHHOI'O IIOBEICHUS penieHui 4
b depeHIMaNbHbIX ypaBHEHUH.

14 6 Pemienne cucreM JIMHEMHBIX YpPaBHEHUHM C  IMOCTOSIHHBIMHU 2
koaddumeHTaMu MeTo1oM Disepa.

15 6 [TocTpoenue MaTpULIMaHTa JUIs CUCTEMBI JMHENHBIX 2

mubdepeHIMaNbHbIX ypaBHEHUH.

16 6 Pemenue 3amaun Ko ai1s cucteM JTUHEHHBIX YpaBHEHUM. 2

17 6 KP «Cucremsl nuddepeHimaibHbIX ypaBHEHUI. 2

18-20 7 [Tpubnuxennoe  pemeHue U epeHIUanbHbIX  YpaBHEHUI. 6
[TocTpoeHne peneHuil ¢ TOMOUIBIO PSIOB.

21 8 HccnenoBanne yCTOMYMBOCTH M ACUMIITOTHUYECKON YCTOMYMBOCTH 2
peneHni ypaBHEHUN U CUCTEM YPaBHEHHM 10 ONPEJEICHUIO.

22 8 HccnenoBanne yCTOWYMBOCTH M ACUMIITOTHUYECKON YCTOMYMBOCTH 2
peleHui  ypaBHEHMH M CHCTEM YpPAaBHEHMH 110 IIEpPBOMY
npubsmxenuto. Teopema JlssmyHosa. Kputepuit Muxaiinosa.

23 9 Jlunelinple  omHOpoAHBIE U (dEepeHInanbHbIe  YpaBHEHUS B 2
YaCTHBIX MPOU3BOIHBIX MEPBOr0 NOPsIIKA

24-25 9 3amaua Komm s kBaswinuHEiHOTo  auddepeHnaibHoro 4
YPaBHEHMsI B YACTHBIX TPOU3BOIHBIX.
Hroro: 50

5 Y4yeOHO-MeTOAMYECKOE 00ecredyeHHne TUCIHILINH DI
5.1 OcHoBHas 1uTEpaTypa

1. Eropos, J. JI. Juddepennuanpasie ypaBHeHus : yuebHoe mocobue : [16+] / 1. JI. Eropos ;
KaszaHckuil HallMOHANBHBIM MCCIEAOBATENbCKUN TEXHOJIOrMYecKU yHuBepcuteT. — Kazanp : Kaszanckuit
HAIlMOHAJILHBIA HccienoBarenbckuil TexHonorndyeckuii yausepcurer (KHUTY), 2020. — 108 c. — Pexum
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noctyna: o moanucke. — URL: https://biblioclub.ru/index.php?page=book&id=699802 (marta obOpareHus:
14.04.2025). — bubmuorp. B kH. — ISBN 978-5-7882-2911-9. — TeKCT : 3JIeKTPOHHBII.

2. bonopypuna, 1. II. Obmast Teopus cucteMm JHUHEHHBIX AU(p(depeHInaTbHBIX ypaBHEHUNH U ee
MPUJIOKEHNE K HCCIEAOBAHUIO aBTOHOMHBIX JUHAMHUYECKUX CHUCTEM [DJIEKTPOHHBIA pecypc| : ydeOHOe
nmocodue Ay Oo0y4arommxcs Mo oOpa3oBaTENbHON MPOrpaMMe BBICHIETO OOpa30BaHUS IO HAMPABICHUIO
noarotoBku 01.03.02 Ipuknagnas marematuka u uHbopmaruka / W. I1. bonogypuna, C. T. JlycakaeBa; M-
BO HayKu W BbICII. oOpa3zoBanusi Poc. @eaeparnuu, denep. roc. OIOHKET. 00pa30BaT. YUpPEKICHUE BBICII.
obOpazoBanus "OpeHOypr. roc. yH-T". - DnektpoH. naH. - OpenOypr : OI'Y, 2022. — Pexum nocrymna:
http://artlib.osu.ru/web/books/metod_all/165658 20220506.pdf.

5.2 lonmosiHUTeIbHAS JIUTEPATYPaA

1. Dnwcrons, JI. 3. Auddepenunansupie ypaBHenus: yueOHuk / JI. D. Dnbcromsl .- 7-¢ u3a. - M.:
JIKH, 2008. - 309 c. - (Knaccuueckuii yaueonuk MI'Y). - bubnuorp.: c. 306. - IIpenm. ykas.: ¢. 307-309. -
ISBN 978-5-382-00638-3.

2. Kpacnos, M. JI. O6bikHOBeHHBIC U depeHImanbabie ypaBHeHUs [ TekcT] : 3a1aun U ynpakHEHH
¢ moapoOHBIMU petieHusMu: yue0. nocodue / M. JI. Kpacnos, A. U. Kucenes, I'. 1. MakapeHko.- 7-e u3z. -
M. : JIubpoxowm, 2009. - 253 c. - (Bes Beicias maremaruka B 3amavax). - [Ipwn.: c. 248-250. - ISBN 978-5-
397-00206-6.

3. Tuxonos, A. H. Auddepenunansusie ypaBHeHus [Tekcr] : y4e0. mias By3oB / A. H. Tuxonos, A.
b. Bacunwesa, A. I'. Cemnukos.- 4-e usn., crep. - M. : @usmamiur, 2002. - 256 c. - (Kypc Beicmieit
MaTeMaTUKU U MaTeMaTU4ecKor (GDU3UKH ; BBIM. 6). - bubmmorp.: ¢. 249-253. - ISBN 5-9221-0277-X. - ISBN
5-9221-0134-X.

5.3 llepuoanueckue u3gaHusi

1. Tuddepennmansasie ypaBHeHus : xKypHai. - M. : MAUK "Hayka/Muatepnepuoauka", 2016.
2. Marematnyeckoe MOJIeTUpOBaHuUe : )KypHal. - M. : Poccuiickas akagemus Hayk, 2019-2024.

5.4 UnTepHeT-pecypcsbl

1. duddepenumanbHple ypaBHEHUS [DNEKTPOHHBIA pecypc]: OHJaWH-Kypc Ha IuaTdopme
https://intuit.ru/ - HOY UHTYUT / Pa3pabotunk kypca: ®I'AOY BO «MockoBckuid (pU3NKO-TEXHHUSCKHUI
UHCTUTYT (HalIMOHATBHBIN UCCIIe10BaTEIbCKHIMI YHUBEPCUTET)», pEeKUM JIOCTyTa!
https://intuit.ru/studies/courses/911/325/info.

2. MexnayHaponaHslii Hay4dHO-oOpa3oBaTenbHblil cailt EqWorld [Dnektponnsiit pecypc]: pecypc
oTkpbiToro  gocryna. Pasmenst  «OObikHOBeHHBIE J[Y», «Cucrempr OJY». Pexum pocryna:
https://eqworld.ipmnet.ru/ru/.

5.5 TlporpammHoe obGecneyeHue, npogeccuoHaIbHbIe 0a3bl JAHHBIX M HHGOPMAIUOHHbIE
CIPaBOYHbIE CUCTEMBI

1. Onepaunonnas cucrema PEJ[ OC.

2. IMaket oducHbix npunoxenuit LibreOffice.

3. [Mnarpopma «DION» (Kouduryparmus «DION EDUy») mis npoBefeHHs] OHJIAHH MEPOTIPUATHN U
BUjIcCOKOH(epeHnmid. — Pexxum noctyna: https://diongo.ru/.

4. SAnnexc.bpaysep - Opaysep, cCO3MaHHBI KOMITAaHUEH «SIHIEKC» Ha OCHOBE JBIKKa (OecriiaTHas
Bepcust) Pexxum nocryma: https://browser.yandex.ru.

5. TAPAHT Ilnatdopma F1 [DnexkrponHslit pecypc]: cnpaBoyHo-TipaBoBasi cuctema. / Pazpabotuunk
OOO HIIIT «I'APAHT-Cepsucy, 119992, Mocksa, Bopoosessl ropsl, MI'Y, [1990-2025]. Pexxum gocryma:
http://garant.net.osu.ru.

6. ABTOMaTH3MpOBaHHAs MHTEpaKTHBHAsA cuctema cereBoro tectupoBanus - AUCCT (3apeructpu-
poBana B POCIIATEHT, CBuuerenbctBo O TOCYJapCTBEHHOM perucrpanuu mporpammsl ans OBM

Ne2011610456, mpaBooOnagarens — OpeHOYPrcKkuil rocyJapCTBEHHbBIH YHUBEPCUTET), PEKUM JOCTyHa -
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https://biblioclub.ru/index.php?page=book&id=699802
http://artlib.osu.ru/web/books/metod_all/165658_20220506.pdf
https://intuit.ru/
https://intuit.ru/studies/courses/911/325/info
https://eqworld.ipmnet.ru/ru/solutions/ode.htm
https://diongo.ru/
https://browser.yandex.ru/
http://garant.net.osu.ru/

http://aist.osu.ru.

7. Juddepennuanbaple  ypaBHeHUs [DIEKTPOHHBIM pecypc]: OHIalH-Kypc Ha IuaTdopme
https://intuit.ru/ - HOY UHTYUT / Pa3pabotunk kypca: PI'AOY BO «MockoBckuii (pU3HKO-TEXHUUECKHUI
WHCTHUTYT (HaIMOHATBHBIH UCCIIEIOBATEIIHCKHI YHUBEPCHUTET), pPEeKUM JOCTyTIA!
https://intuit.ru/studies/courses/911/325/info.

6 MaTepnaﬂbno-TexnnquRoe obecrneyeHue AUCHHUIIIMHBI

VYuebHble ayIUTOPUM IJIs NPOBEACHMS 3aHATUM JEKIMOHHOIO THIIA, CEMMHApPCKOIO THIA, JUIs
MPOBE/ICHUSI TPYNIOBBIX M HMHIMBHIYaJIbHBIX KOHCYJIBTAIMH, TEKYIIET0 KOHTPOJS M IMPOMEXKYTOUYHOM
aTTecTaluu.

AyIuTOpUH OCHAILCHBI KOMIUIEKTaMHU YYEHUUYECKOW MeOesu, TEXHUYECKUMH CPeACTBaMU 00yueHUs,
CITy>KaIllUMU JUTs TIpeJICTaBlIeHHs yueOHO nHpopMay O0NbIION ayAUTOPUH.

[ToMemienue a1 caMOCTOATENBHOM paboThl 00yYarOIMXCsl OCHALEHO KOMIBIOTEPHOW TEXHUKOM,
NoJKIoueHHOW K cetu "MHTepHer", u oOecneueHO JOCTYNOM B DJICKTPOHHYIO HH(OpMAIMOHHO-
oOpazoBarenbHyto cpeny OI'Y.


http://aist.osu.ru/
https://intuit.ru/
https://intuit.ru/studies/courses/911/325/info

