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1 He.]'ll/l H 3aJa91 0OCBOCHUSA TUCHUIIJIHHBI

ean (eau) 0OCBOCHUS TUCIUILINHBI:

¢dbyHIaMeHTalbHAs TOArOTOBKA CTYIACHTOB B 00JacTH TEOPHH OOBIKHOBEHHBIX TU(QepeHIIHaTbHBIX
ypaBHEHUH, OBJIQJICHUE €€ aIllapaToM Ul JTAJIbHEHIIEro UCIOIb30BAHUS B IPYTUX pa3/iefiaX MaTeMaTuKu U
IMCUUIUIMHAX E€CTECTBEHHOHAYYHOTO COJEp)KaHUsS, a TaKke B NPOPECCHOHAIBHOW AEATENBHOCTH NpHU
peleHNH MPAKTUYECKUX 3a/1ad.

3apaum:

- (QopmHupoBaHME TPAKTHYECKUX HABBIKOB B PEIICHMH M HWCCIECAOBAHUU OCHOBHBIX THIIOB
OOBIKHOBEHHBIX AU PepeHInaNIbHBIX YpaBHEHUH.

- O3HAaKOMJICHHE CTYJICHTOB C METOJAaMHU PEIICHUS HHTErPUPYEeMBbIX THUIOB AuddepeHnambHbx
YpaBHEHHIA, METOJIAMH KaueCTBEHHOTO WCCJIEIOBaHUS W TpPUMEHEHHS TU(QepeHInaTbHbIX YPaBHEHHH B
MaTeMaTHYeCKOM MOJCIMPOBAHNY THHAMHYECKHIX TPOIIECCOB

- OBJIaJICHHE HABBIKAMHU MOJETHPOBAHNUS IPAKTUIECKUX 3a71a4 11 depeHIInabHBIMUA YPABHEHUSIMU;

- (QopMHpOBaHHE TIPEACTABICHUH O METOJax NPUOIMKEHHOTO pEIIeHHs] 3a1a4 C IOMOIIBIO
i epeHnnanbHbIX YpaBHEHH.

2 MecTO IMCHUILTHHBI B CTPYKTYpe 00pa3oBaTelbHON NPOrpaMMbl

JucnunauHa oTHOCUTCS K 06a30Boi yactu 65oka [ «/luctummuab (MO Tysn)»

[IpepexBusntel quctmriuiansl: 51./[.5. 15 Mamemamuyueckuti ananu3

[MoctpexBusuthl nucuumuiubbl: b1./1.5.27 Yucnennvie memoowt, b1.J1.5.28 Memoost onmumuzayuu,
b1.J[.5.32 Cucmemvlr ucxkyccmeennozo ummennekma, b1 J[B.6 Teopus onmumanvho2o ynpasneHus,

b2.11.B.11.2 IIpeoounnomuasn npakmuka, @AT.1 Tecmuposanue buznec-npunodxicenuii

3 TpeOoBaHus K pe3yJabTaTaM 00y4YeHHs MO TUCHUIIMHE

[Ipouecc n3yueHus: AMCUUILIIUHBI HAIIPaBJIieH Ha (POPMHUPOBAHUE CIAEAYIOIINX PE3YIbTATOB 00YUECHUS

Kon u HanmeHOBaHMe [Tnanupyemsble pe3yabTaThl 00ydeHHUs
Kon 1 HanMeHOBaHME MHIMKATOPA
(bOpMI/IpyeMBIvX OCTIKEHNS KOMIICTCHLIIT 110 JMCLMILIAHE, XapaKTepH3yIolue
KOMITIETEHIINH 9Tanbl OPMUPOBAHUS KOMITETCHIUHN
OIIK-1 Cnocoben OIIK-1-B-2 Nmeet npeacTaBieHue 0 |3HATh: anmapaT TCOPUH
IIPUMEHSTD COBPEMEHHOM MAaTEMaTU4ECKOM 0OBIKHOBEHHBIX AU (depeHnanbHbIX
(byHIaMeHTalIbHbIE anmnapare, IpUMEHsIEMOM B YPaBHEHUI U PEKOMEHJALMH I10 €r0
3HAHMS, [IOJIy4YECHHBIC B MICCIIEJOBATENbCKOM U IPUKJIAJIHOM  |KOPPEKTHOMY IIPUMEHEHHUIO.
00J1aCTH MaTEeMAaTUYECKUX | IeSITEIbHOCTH IIPU PELICHUHU 337]a4 B | YMeThb: peliaTh TUIOBbIE 3a/auHl 110
U (MJIM) €CTECTBEHHBIX 001acTH MaTeMaTUYEeCKUX U (HIIN) OCHOBHBIM pa3JienaM TEOpUn
HayK, U UCII0JIb30BATh UX |ECTECTBEHHBIX HAYK 0OBIKHOBEHHBIX AU (depeHnanbHbIX
B PO eCCHOHATBHOMN OIIK-1-B-3 JleMOHCTpUpYET HAaBBIKK |ypaBHEHUH, IPH HEOOXOAUMOCTH
JESITEILHOCTH pELIEHNUS TUIIOBBIX 33/1a4 C YYETOM MCII0JIb30BATh JONOJHUTENBHbIE
OCHOBHBIX MOHATHI 1 00IIKX CBEJICHMSI U3 IPYI'MX Pa3/IeioB BbICIIEH
3aKOHOMEPHOCTEH, GOPMYIIUPYEMBIX |MaTEeMaTHKU.
B paMKax 0a30BbIX AUCLUIUINH Baaners:
MaTeMaTHKH, HH(HOPMATUKU U METO/IaMU TIOCTPOEHUS U
€CTECTBEHHBIX HayK UCCIJIEJOBAaHUS MAaTEMAaTHYECKUX
OIIK-1-B-4 IIpuMmensier noigy4eHHbIE |MOJieNel B 006IacTu
3HaHUS MaTeMaTHYEeCKOro amnapara |IpodecCuOHaTbHON AeATEIbHOCTH U
JUISl pEIIEHNs KOHKPETHBIX 3a/1a4 B OILICHKH MX a/IEKBaTHOCTH.
o0nactu npodeccHoHaNbHOM
JESITEIBHOCTH




Kox u naumeHoBaHue
(bopmMupyeMbIx

o JOCTHIXKXCHUSA KOMIICTCHIIUHN
KOMIICTCHII N

KOI[ 1 HAMMCHOBAHUC MH/IUKATOpA

[Tnanupyemblie pe3yabTaThl 00ydeHUs
110 TUCLMIUIMHE, XapaKTEPU3YIOIIUE
sTansl HOPMUPOBAHMS KOMIETECHITHIH

OIIK-3 Crniocoben
NPUMEHSATH U
MOAU(UIIPOBATH
MaTeMaTHYECKUE MOICIIH
IUTSL pEIICHNUs 33129 B

OIIK-3-B-2 Ilogbupaer x
HCCIEAYEMOU MaTeMAaTHYECKOU
MOJICIH TI0IXO AAIIHI METO/I,
I10JIy4aeT YACIECHHBIN Pe3ybTaT U

obsactu a TaKKe UCIOJIb3YET MOJyYCHHbIE
npodeccHoHaIbHOMI pe3yJbTaThl B peajbHbIX
JEeSITEIbHOCTH TEMaTHUYECKUX U UCCIIEI0BATENbCKUX

CUTyalluiax

aQHAJIU3UPYET MOITYYEHHBIE PEIICHMUS,

3HAaTh: OCHOBHBIE ITOHSITHSA U METOIbI
MaTeMaTUYECKOTO MOJIETMPOBAHHUS.
YMeThb: n010MpaTh K UCCIIENYeMO
MaTeMaTUYECKON MOJICITH MO IXO0 IS
METO]I PEUIEHUS.

BJajnerhb: HaBbIKaMU aHaIM3a
MOJYYEHHBIX PE3YIBTATOB U
WCIIOJIb30BAHMS B PEAJIbHBIX
TEMaTUYECKNX 1 UCCIEI0BATEIbCKIX
CUTYalUsIX.

4 CTpyKTYypa U coiepKaHue TUCHUILIUHBI

4.1 CTpykTypa IMCUMILTHHBI

OO6mast TpyI0€MKOCTh TUCIUIUIMHBI COCTABIISIET 7 3a4€THBIX eMUHUIL (252 akaIeMUYECKHX Jaca).

TpynoeMkocTs,
Bunx paGotsr aKaJIeMIYECKUX YacOB
3 cemecTp 4 cemectp BCETO

OO0uiasi Tpy10€MKOCTh 144 108 252
KonrakTHasi pa6ora: 69,25 35,25 104,5
Jlexuun (JI) 34 18 52
[Tpaxktrueckue 3ausatus (113) 34 16 50
Koncynprammm 1 1 2
[TpomexxyTounas arrectanus (3a4eT, SK3aMEH) 0,25 0,25 0,5
CamocrosiTesibHas padoTa: 74,75 72,75 1475
- 8bINOJIHEHUE UHOUBUOYATILHO2O MBOPUECKO20 3A0AHUS

(UT3),

- camonoo2omoska (npopabomka u nO8MopeHue N1eKYUOHHO20
mamepuana u Mamepuana y4eOHuKo8 u y4eonvix nocooutl,

- UzyueHue pazoenos Kypca 6 cucmeme 3J1eKmpoHHO20

00VueHus;

- N0020MOBKA K NPAKMUYECKUM 3AHAMUIM,

- N0020MOBKA K KOJLLOKSUYMAM;

- N0020MOBKA K PYOEACHOM)Y KOHMPOJIIO.

Buja nToroBoro KOHTpoJIsi (3a4eT, IK3aMeH, IK3aMeH IK3aMeH
auddepeHIUPOBAHHBIN 3a4€T)




Pa3;[en51 JAUCHUIIIIMHEBL, U3Yy4aCMbIC B 3 CCMCCTPC

KonmyecTBo 4acoB
Ne HanmenoBanue pasnenos ayAuropHas BHeEay/l.
pasnena BCETO paborta
T 113 | P pabota
1 OcHoBHble MeTo bl pemieHust 1Y 1-ro nopsiika 26 6 8 12
2 3amaua Komm most /1Y 1-ro nopsika 18 4 4 10
3 Hopwmaneabie cuctemsr 1Y 20 4 4 12
4 Jluneitnsie 1Y n-ro nopsjka 28 8 6 14
S) KauectBennas reopus 1Y 2-ro nopsiaka 24 6 4 14
6 Teopust muHelHbIX cuctem 1Y 28 6 8 14
HWroro: 144 34 | 34 76
Paznensr qucuuIuIMHEL, U3ydaeMble B 4 ceMecTpe
KonmyecTBo yacoB
Ne HanmenoBanue pa3nenos ayauropHas BHEay/l.
pasnena BCETO pabota
T 13 | 1P pabota
7 [TocTpoenue pemennit nuHelHbIX Y B Buse 32 6 4 22
CTETIEHHOTO psizia
8 Teopust yCTOMYUBOCTH 72 6 8 28
9 J1Y ¢ yacTHBIMU NPOU3BOAHBIMU 1-TO OpsIKa 54 6 4 24
HWroro: 108 18 | 16 74
Bcero: 252 52 | 50 150

4.2 Coneprxxanme pa3iejioB IMCHUNINHBI

1 OcHoBHbIe MeTOABI pemieHust 1Y 1-ro nopsiaka. OCHOBHBIE MMOHATHSA | onipezesieHus. [Ipumepsl
BO3HMKHOBEHHUS AuddepeHnanbubix ypaBHeHui. Juddepenunansupie ypaBHeHus 1-ro mopsnka. Ilone
HalpaBJICHUW, W30KJIMHBI, JIOMaHHbIe Oiliepa. YpaBHEHUS C Pa3ACISIIOUIMMUCS T[EPEMEHHBIMH U
npuBosaniecss kK HUM. OJHOPOAHbIE YpaBHEHUS W MPUBOAMMbIE K HUM. JIuHelHble nuddepeHuanbHbie
ypaBHeHUS 1-TrOo mopsiAika M NPUBOJAIIMECSs K HUM. YpaBHEHHS B TONHBIX auddepeHnnanrax.
HNuTerpupyromuii MHOXKHUTEIb.

2 3apaya Komm s 1Y 1-ro mopsiaka. CyliecTBOBaHHE U €IMHCTBEHHOCTh AU epeHIInaTIbHOTO
ypaBHeHus1 1-ro mnopsiaka. MHTerpanbHoe HepaBeHCTBO ['ponyosma. Teopema o cCynmiecTBOBaHUHM U
€IMHCTBEHHOCTH pelieHus 3agaun Komm. Metos nocnenoBaTenbHbIx npubnmkenuil. Auddepenunanbabie
YpaBHEHUSI, HEpa3pEUIEHHbIE OTHOCUTENBHO MPOU3BOAHON. Teopema O CylieCTBOBAHUU U €IMHCTBEHHOCTU
i nuddepeHIanTbHOTO YpaBHEHUs, HEpa3peleHHOr0 OTHOCUTENbHO Mpou3BOAHON. MHTerpupoBaHue
YpaBHEHUH, HEPa3pelIeHHbIX OTHOCHUTEIBbHO IIPOM3BOJHOM, IIyT€M BBEICHUs Iapamerpa. YpaBHEHUs
Jlarpansxa u Kiepo. OcoOble perieHus.

3 Hopmaabubie cucrembl JIY. HopmanbHas cuctema aunddepeHIuanbHOro ypaBHEHUs 1-To
nopska. Teopema O CylmIECTBOBAaHMM M €IMHCTBEHHOCTH DELIEHUS HOPMalbHOW cuctemsl. CBeneHue
mddepeHInanbHOT0 ypaBHEHUs N-TO MOPSAJIKAa K HOPMaJbHON cucteme TuddepeHnaIbHbIX YpaBHEHUH.
3aBUCUMOCTD PEIICHUN OT HA4aJbHBIX 3HAUEHUH U NapaMeTPOB, IKBUBAJIEHTHOCTH 3aBUcuMocTeil. Teopema
O HENpephIBHOM 3aBUCUMOCTH pelieHud IudepeHInaIbHoro ypaBHeHUs OoT mapamerpa. HempepbiBHas
3aBUCUMOCTH pelIeHuil TuddepeHaIbHOro ypaBHeHNs OT HayaJlbHBIX JTaHHBIX. TeopeMa O 3aBUCHUMOCTH
pELIeHNs HOPMaJIbHOW CUCTEMBI OT HA4aJbHBIX 3HAUEHUN U IIapaMeTpPOB.

4 JInneiinbie 1Y n-ro nopsaaka. luddepennuansusie ypaBHeHUs n-ro nopsaka. CylecTBoBaHue U
€IMHCTBEHHOCTh peleHus aup¢depeHansHoro ypaBHeHHs n-ro nopsaka. [Ipocreifmue cimydan
MOHMXEHUsI mopsaaka. JIuHelHble nudQepeHnnanbHble ypaBHEHUs n-To mopsaka. CyliecTBoBaHHE U
€IMHCTBEHHOCTh pelieHnid. CBONCTBO JIMHEWHOTO OJHOPOJHOTO YpaBHEHHs MpH MpeoOpa3oBaHUU
He3aBUCUMOH mepeMeHHOH. CBoiicTBa ymHelHOro muddepenuunansuoro omneparopa. CBoicTBa peleHHi
JTUHEHHOTO OTHOPOMHOTO ypaBHeHHs. JIMHEWHas 3aBUCUMOCTh M HE3aBUCUMOCTb (QyHKuui. [Ipumepsl.



Omnpenenurens Bponckoro. CpoiictBa onpenenutens Bpouckoro. Teopema o cTpykType OOIIEro penieHus
JIMHENHOrO OJTHOPOJHOTO YpaBHEHHUS Nn-ro nopsaka. @yHIamMeHTalbHas CUCTEMa pELIEHHH, Teopema O e€
cymectBoBaHuH. OrnpeneneHne JMHEHHOrO OJHOPOJHOTO YypaBHEHHUS MO (yHIAMEHTaIbHOH CHCTeMe
pemenuit. ®opmyna Octporpajckoro — JluyBuis. JlunelHble OJHOpPOJHBIE YPAaBHEHHUS C MOCTOSHHBIMU
KodpduureHTaMu. XapakTepuCTHYECKOE ypaBHeHHE. PelieHune B ciydae MPOCTHIX M KPAaTHBIX KOpHEH.
VYpaBHenue Oinepa. JIuHeliHble HEOAHOPOJHBIE YPAaBHEHUS N-TO nopsiika. CBOMCTBAa pelIEHUM JIMHENHBIX
HEOJTHOPOJHBIX ypaBHeHHH. Teopema 00 oOmieM pemeHud HEOJHOPOAHOTO ypaBHEHHUs. MeTo] Bapualuu
IIOCTOSIHHBIX PEIICHUN JIMHEMHOIO HEOJHOPOJHOTO ypaBHeHMsA. Meron Komm HaxoIeHUE 4YacTHOIO
peuieHuss JIMHEMHOrO HEOJHOPOAHOIO YpaBHEHMs. PelieHue JIMHEHHBIX HEOJAHOPOIHBIX YPaBHEHHH €O
CIIELIMAJIBHOM ITPAaBOM YaCThIO.

5 KauecrBennass Tteopusi JIY 2-ro mnopsiaka. YpaBHeHHMs 2-TO MOpsIKA C IEPEMEHHBIMU
kodpuuuentamu. [lpuBenenne nuddepeHnaTb HOr0 ypaBHEHUST 2-TO TMOPsAKA K JBYWICHHOMY BHIY.
Konebnemocts pemennii. CpoiictBa pemenuit auddepeHInanbHbIX ypaBHEHHHA 2-TO TOpAOKa C
nepeMeHHbIMH Kod(¢punuentamu. Teopema lltypma o yepenoBaHuM Hysel. YcioBue HeEKOJIeOIEMOCTH
pemieHnid aud@epeHuaNbHbIX ypaBHEHUM 2-ro mnopsaaka. Teopema cpaBHenus. CraenctBue. OrleHka
paccTosiHUS MeXAy COCEIHUMHU HyNsiMuU petieHus. [Ipumepsl: ypaBHenue beccens, ypaBHeHue Diipu.

6 Teopusi auneiiHbix cucrem Y. Cucrembl TMHEWHBIX IU(pPEpEeHINATBHBIX YpaBHEHUH 1-To
nopsigka. CBOMCTBA pelieHUu JTMHEHHBIX OJHOPOAHBIX cucteM. Ompenenutens BpoHckoro myist TUHEHHOM
OJTHOPOJIHOM CHCTEMBI U €ro cBoiicTBa. DyHaaMeHTaIbHAsA CUCTEMA pellleHuH, pyHIaMeHTanbHasT MaTpHIla,
e€ cpoiicTBa. Teopema O CTPYyKType peIIeHUs JIUHEWHOW OJHOPOJHOW CHUCTEMBI. PerieHue JIuHEHHOU
HEOJHOPOAHOM cucTeMbl. Marpunant. HTerpupoBanne cucteMbl AU QepeHuanbHbIX YpaBHEHUN TyTeM
CBEICHMS K OJHOPOJHOMY YypaBHEHHIO Oojiee BBICOKOTO Topsaka. Pemienue cucreM JHMHEHHBIX
g depeHInaibHbIX YpaBHEHHH ¢ MOCTOSHHBIMU KO3 duimenTamu. 3aaaya Komu i cuctemMbl TMHEHHBIX
g depeHnnaibHbIX YpaBHEHUM B MaTpUYHOM BHJle. MaTpuuHas 3KcnoHeHTa. CX0auMOCTh MaTpUYHOIO
psana. IlpencraBieHue MaTpunMaHTa dYepe3 MATPUUHBIM psii. Pe3oiapBEeHTHas Marpuna: OIpeneieHue,
npencrasicHue. IIpencraBieHne MaTpulMaHTa B BHUJEC KOHEYHOM CyMMBl. Bua Marpunuanra B ciydae
OJIHOT'O COOCTBEHHOTO 3HaYE€HUsI MaTPHILIbI CUCTEMBI.

7 IlocTpoenue pemenuii Juneiinbix Y B Buae cremenHoro psaa. IlpencraBienue pemieHuit
nuddepeHInanbHbIX YpaBHEHUH B BUJIE CTENIEHHBIX pAa0B. OLeHKa pajnyca CXOAUMOCTH CTENIEHHOTO psja.
Teopema o npencTaBieHne peleHus JUHEHHOro TP PepeHINaIbHOI0 YpaBHEHUS B BUJIE CTEIICHHOTO pAJa.
O6oOmennbie creneHHble psaabl. [locTpoenne pemienus ypaBHeHHs beccens B Buae 0000IIEHHOTO
creneHHoro psja. Hunuaapuyeckue GyHKIUH.

8 Teopusi yCTOWYMBOCTH. YCTOWYMBOCTH, ACHUMIITOTHYECKAs YCTOWYMBOCTH  CHCTEMBI
muddepeHnnanbHbIX YpaBHEHUH, FeOMeTprUYecKas HHTEepIpeTalys onpeiesieHUi. Y CTOHYNBOCTb JIMHEHHbIX
cucreM. HeoOxonumple M JOCTaTOYHBIE YCIOBHS YCTOWYMBOCTH (QCHMITOTHYECKOM YCTOWYMBOCTH)
JUHEHHOW HEOAHOPOJHOW cucTeMbl Iu(depeHuHanbHbIX ypaBHeHHH. HeoOxomumble u  J1ocTaTO4YHbIE
YCIIOBHSI YCTOWYMBOCTH JIMHEHHONW OJHOPOJAHOU cucTeMbl auddepeHnanbHbIX ypaBHeHnd. Heooxomumble
U JOCTAaTOYHBIC YCIOBHS ACHMITOTHYECKOM YCTOMYMBOCTH JIMHEHHOW OJHOPOJHOM  CHUCTEMBI
middepeHInanbHbIX ypaBHEHUH. YCTOMUMBOCTh JIMHEHHON OAHOPOAHON cucTeMbl audepeHIaIbHbIX
YpaBHEHUH C MOCTOSHHBIMM Kod3(p¢uientamu. Kputepuil ycTOWYMBOCTH TPUBHAIBHOIO pPELICHUS
JUHEWHOW cucTeMbl Iu(QepeHMaIbHbIX YPaBHEHUH C TOCTOSHHBIMU Ko3(p¢unuentamu. Kputepuii
aCUMITOTUYECKOW ycToWumBocTH. MHorounensl ['ypBuna. Kpurepuii MuxaitioBa. HMccnenoBanue
YCTOMYMBOCTU TPUBUAIBHOI'O PELICHUs HEITMHEWHOM CHCTEMBI MO ee JMHEeWHoMY npuOmkeHuo. Meroa
¢byukumit Jismynosa.

9 1Y ¢ yacTHBIMM NPOM3BOAHBIMHU 1-ro mopsaka. /{uddepeHnmanbHble ypaBHEHHS B 4aCTHBIX
NpOu3BOAHBIX 1-ro mopsnaka. JluHeliHele onHOpoaHble auddepeHlnanbHble YpaBHEHUS B YaCTHBIX
IIPOM3BOJHBIX 1-ro mopsnka. I'eomerpuyeckas MHTeprnperanus. Xapakrepucrtudeckas cucrema. [lepBriii
unterpan. [Ipencrasnenue pemeHys JMHEHHOTO OAHOPOJHOIO YPABHEHUS B YAaCTHBIX NPOU3BOJHBIX Yepe3
NIEPBBI MHTETpall XapaKTEPUCTHUECKON crucTeMbl. He3aBUCMMOCTD CHCTEMBI NEPBBIX MHTErpajoB. 3ajaya
Komm pand 7nuHEHHOro OJHOPOJHOTO YpaBHEHMsST B YacTHBIX IPOM3BOAHBIX, I'€OMETPHUYECKAs
uHTepnperanus. Teopema o cyniecTBOBaHMM pemieHus 3azaud Komm uid JMHEWHOTO OJHOPOJHOTO
YPaBHEHHUSI B YaCTHBIX NPOM3BOAHBIX. KBasmiIMHENHOE ypaBHEHHE B YacTHBIX IIPOM3BOJAHBIX. Teopema o
HAX0XJACHUU PEUICHMs KBA3WIMHEHHOIO ypaBHEHHUS uepe3 PEIeHUE JUHEHHOro ypaBHEHHs. TeopeMa o
IIPEJICTAaBICHUM HWHTETPAIBHOM  IOBEPXHOCTU KBa3WIMHEHMHOro ypaBHeHMs. 3ajmadya Komm  ans
KBa3WIMHEWHOTO ypaBHEHUs. Teopema O CyIIEeCTBOBaHMM M €IMHCTBEHHOCTH pelieHus 3agaun Komm muis
KBa3WJIMHEWHOTO YPaBHEHMSL.



4.3 llpakTHYecKkne 3aHATHS (CEMHHAPBI)

Ne Kon-Bo
Ne 3ansaTus Tema
paszgena 4acoB

1 1 Huddepenunanbupie ypaBHEHUS c pa3aensouMucs 2
nepeMeHHbIMU. 3amadya  Komm. Pemenue reomerpuyeckux H
¢usnveckux 3amad. [lpuOnmxeHHOE NOCTPOCHHWE HHTErPATbHBIX
KpUBBIX (D (PEepeHInATBHOTO ypaBHEHHS TIEPBOTO TOPSAKA C
OMOIIIBIO0 U30KJIMH.

2 1 Onnoponueie mudQepeHnnanbHbIe YpaBHEHUS TIEPBOTO TOPsIKA U 2
ypaBHEHHSI, IPUBOISIINECS K OJTHOPOTHBIM.

3 1 Jluneiinpie auddepeHIuaTbHBIE YPABHEHUS TIEPBOTO  IMOPSIKA. 2
Merop Jlarpanxa. YpaBHenus bepryimn n Pukkaru.

4 1 VYpaBHeHne B NOdHBIX Auddepenuunanax. HMHrerpupyrouui 2
MHOJKHUTEITb.

) 2 VYpaBHeHMs, HE pa3pelIeHHblE OTHOCHUTEIbHO IPOU3BOIHOM. 2
HHTerpupoBanve ypaBHEHUH, HE pPa3pelICHHBIX OTHOCHTEIBHO
MIPOU3BOIHOM IIyTE€M BBEACHUS NTapameTpa. Y paBHeHHUs Jlarpanxa u
Knepo. Haxoxienue ocoObIxX penieHui.

6 1-2 Pemenune pasznuuHbiX AuQQepeHIHaTbHbIX ypaBHEHUN MEpBOTo 2
nopsiika. KP «/luddepenimanbupie ypaBHeHNs IEPBOTO MOPSIAKAY.

7 3 YpaBHEHHUsI, TOTTyCKAIONTME TOHWKEHUE TIOPSJIKA. 2

8 3 PemieHne  OMHOPOAHBIX  CHCTEM  JIMHEWHBIX  ypaBHEHUH ¢ 2
MOCTOSTHHBIMA KOO QHUIIMEHTAMH  METOJAOM  WHTETPUPOBAHUS
cucreMbl auddepeHInanbHbIX YpaBHEHWH IIyTeM CBEACHUS K
OJIHOMY YpaBHEHHIO 00Jiee BHICOKOTO MOPSIKA.

9 4 Onnoponnbie nuHEHHBbIE aU(QepeHIaTbHBIC YpPAaBHEHHS N-TO 2
mopsiIka C  TMEepeMEeHHbIMH  Kod(dunueHntramu.  Dopmyra
Octporpaackoro-JInyBruis.

10 4 Heonnoponnsie nuHeitHbie auddepeHmaibHble YpaBHEHHUST N-TO 2
nopsi/ika ¢ MOCTOSHHBIMM Ko3(duuuenramu. Meroa Bapuanuu
HOCTOSIHHBIX U MeTo 1 Komu.

11 4 [TocTpoeHre YacTHOTO peUIEHUS HEOJHOPOJHOTO JIMHEHHOTO 2
TddepeHInanbHOr0 ypaBHEHU N-TO MOPAJKA C IMOCTOSHHBIMU
K03(pULIMEeHTaMHU CO CelualbHOM MTPABOI YaCThIO.

12-13 5 Hccnenosanue Ka4eCTBEHHOTO [IOBEACHUS perIeHui 4
muddepeHnnanbHbIX YpaBHEHUH.

14 6 Pemenue cucreM JHMHEMHBIX ypaBHEHUH C  TOCTOSHHBIMHU 2
koxpdumeHTaMu MeTo10M Dijepa.

15 6 [TocTpoenue MaTpHUIIMaHTa JUTS CHUCTEMBI JIUHEHHBIX 2
b depeHnaIbHbIX YpaBHEHHI.

16 6 Pemenne 3agaun Ko asist cuctem TMHEHHBIX YpaBHEHUH. 2

17 6 KP «Cucremsl muddepeHnanbHbIX ypaBHEHHID. 2

18-20 7 [Ipubnuxennoe  pemeHue  aAupepeHIUaTbHbBIX  YpaBHEHUI. 6
ITocTpoeHue peneHnii ¢ MIOMOUIbIO PSAOB.

21 8 HccnenoBanue ycTOMYMBOCTH M aCUMITOTHYECKONW YCTOMYMBOCTH 2
pELICHUN YPaBHEHUN U CUCTEM YPAaBHEHUH IO ONPENEICHUIO.

22 8 HccnenoBanue ycTOMYMBOCTH M aCUMITOTHYECKONW YCTOMYMBOCTH 2
pElLICHUN ypaBHEHUH M CUCTEM YPaBHEHHMH II0 IIEPBOMY
npubmmxennto. Teopema Jlssnynosa. Kpurepuit Muxaiinosa.

23 9 Jluneiinple oxHOponHBIE nu(QepeHIalbHble YpPaBHEHUS B 2
YaCTHBIX MPOU3BOAHBIX IIEPBOTO MOPSAKA

24-25 9 3agava Komm g kBazwinHeiHOTO  Au(depeHnanIbsHOro 4
YpaBHEHHUS B YACTHBIX TPOU3BO/IHBIX.
HWroro: 50




5 YuebHo-MeTOANYECKOE 0O0ecTIedeHHEe U CIUTLIMHBI
5.1 OcHoBHasi iMTEpaTYypa

1. Eropos, M. JI. Juddepennuansusie ypaBHeHus : ydueOHOoe mocobue : [16+] / M. JI. Eropos ;
KazaHckuil HallMOHAJIBHBIM HCCIEAOBATEIBCKUN TEXHOJIOTMYEeCKUN yHuBepcutTeT. — Kaszanp : KazaHckuit
HAllMOHAJIBHBIA HccienoBarenbckuil TexHonornyeckuit yausepcurer (KHUTY), 2020. — 108 c. — Pexum
nocryna: no moamucke. — URL: https://biblioclub.ru/index.php?page=book&id=699802 (nata oOparieHwus:
03.05.2024). — bubnuorp. B kH. — ISBN 978-5-7882-2911-9. — TeKCT : 31€KTPOHHBIN.

2. bononypuna, U. II. OOmas teopusi cucteM JHMHEHHBIX Iu(PepeHaTbHBIX YpaBHEHUNH U ee
MIPUJIOKCHUE K WCCIICIOBAaHUIO aBTOHOMHBIX JTHHAMHYECKHUX CHUCTEM [DJIEKTPOHHBIA pecypc]| : ydeOHoe
nocobue Juisi o0ydarommxcs Mo 00pa3oBaTeIbHON MporpaMMe BBICIIEro 0Opa3oBaHUS MO HAMPABICHHIO
noarotoBku 01.03.02 [Mpuknagnas matemaruka u uHpopmaruka / U. I1. Bonoxypuna, C. T. Jlycakaesa; M-
BO HayKW W BbIcHI. oOpazoBaHusi Poc. ®enepanuu, denep. roc. O10HKET. 00pa3oBaT. yUpekJICHUE BBICII.
obpazoBanust "OpenOypr. roc. yH-T". - DnektpoH. naH. - OpenOypr : OI'Y, 2022. — Pexum pocryma:
http://artlib.osu.ru/web/books/metod_all/165658 20220506.pdf.

5.2 lonoinuTebHAS JIMTEPATypa

1. Onscronel, JI. O. Auddepenunansabie ypaBHeHus: yueOHuk / JI. O. Dabcronsl .- 7-€ u3a. - M.:
JIKH, 2008. - 309 c. - (Knaccnueckuit yaeOnuk MI'Y). - bubmworp.: c. 306. - IIpeam. ykas.: ¢. 307-309. -
ISBN 978-5-382-00638-3.

2. Kpacuos, M. JI. O6bikHOBeHHBIE U dhepeHnanpabie ypaBHeHus [Tekcer] : 3amaun u ynpakxHeHUs
¢ moApoOHBIMU pemieHusMu: yueb. nocodue / M. JI. Kpacnos, A. U. Kucenes, I'. YI. MakapeHnko.- 7-e u3n. -
M. : JIubpoxom, 2009. - 253 c. - (Bcs Beicmias maremaruka B 3amadax). - [Ipwun.: c. 248-250. - ISBN 978-5-
397-00206-6.

3. Tuxonos, A. H. Iluddepennmansusie ypaBaeHus [Tekct] : yue6. mist By3oB / A. H. Tuxonos, A.
b. BacunwseBa, A. I'. CBemHukoB.- 4-¢ u3m., crep. - M. : @usmariur, 2002. - 256 c. - (Kypc Bwicmeit
MAaTeMaTHKH U MaTeMaTudecKon Gpu3ukw ; BeIm. 6). - bubmmorp.: c. 249-253. - ISBN 5-9221-0277-X. - ISBN
5-9221-0134-X.

5.3 Ilepuoanueckue U3TaHus

1. Tuddepenunansupie ypaBHeHus : xxypHai. - M. : MAUK "Hayka/Uutepnepuoauka', 2016.
2. Maremarrdeckoe MOJCIIMPOBaHUE : KypHal. - M. : Poccuiickas akanemus Hayk, 2019-2024.

5.4 UnTepHeT-pecypcsl

1. Jduddepenunansupie ypaBHEHHs [DJEKTPOHHBIM pecypc|: oOHIaWH-Kypc Ha muatdopme
https://intuit.ru/ - HOY UHTYUT / Pa3pabortuuk kypca: ®I'’AOY BO «MockoBckuii PU3HKO-TEXHHUESCKHI
WHCTUTYT (HaLMOHATBHBIN Hccaea0BaTeNIbCKUI YHUBEPCUTET)Y, pexuM JOCTyna:
https://intuit.ru/studies/courses/911/325/info.

2. MexnayHapoaHblii Hay4dHO-0Opa3zoBarenbHblil callT EqWorld [DnekrponHbIli pecypc]: pecypc
oTKpbITOro  goctyna. Pasmenst  «OObikHOBeHHBIE J[Y», «Cucrembr OJY». Pexum pocryna:
https://eqworld.ipmnet.ru/ru/.



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

5.5 IIporpammHoe obecmnedyeHHe, NMpodecCHOHATbHbIC 0a3bl JAHHBIX M HH(OPMAIHOHHBIE
CIIPaBOYHbIE CHCTEMbI

1. Onepaunonnas cucrema PEJ[ OC.

2. [Maker opucubix npunoxenuii LibreOffice.

3. [IporpaMMHas cuctema Jyisi OpraHn3auy Buaeo-koHpepen-cesazu MTS Link.

4. Snpexc.bpaysep - Opaysep, co3MaHHBIA KOMIIaHUEH «SIHAEKC» Ha OCHOBE JABMXXKa (OecriiaTHas
Bepcust) Pexxum mocryma: https://browser.yandex.ru.

5. http://edu.garant.ru/garant/study/ - Uarepuer-Bepcust TAPAHT-O6pa3oBanue, Cucrema TAPAHT
JUI CTYJIEHTOB, aCIIMPAHTOB U IPENOIaBaTENEH.

6. ABTOMaTH3MpOBaHHAs WHTEPAKTHBHAsA cuctema ceteBoro tectupoBanusi - AUCCT (3apeructpu-
poBana B POCIIATEHT, CuuerenbcTBO O TIOCylapCTBEHHOW perucTpauuu nporpammsl it OBM
Ne2011610456, npaBooOnanatens — OpeHOYprckui rocyAapCTBEHHBIM YHHUBEPCHUTET), PEXHUM JOCTyIa -
http://aist.osu.ru.

7. Huddepenunanbupie ypaBHEHUS [DIEKTPOHHBIM pecypc]: OHJIAMH-Kypc Ha 1iatdopme
https://intuit.ru/ - HOY UHTYUT / Pa3paboturk kypca: ®I'AOY BO «MockoBCckuid (PU3NKO-TEXHHUYESCKUN
WHCTHTYT (HaMOHATBHBIN MCCIIeI0BATENLCKUI YHUBEPCUTET)», pexuM JIO0CTyTa:
https://intuit.ru/studies/courses/911/325/info.

6 MarepuajibHO-TeXHHYECKOe o0ecreyeHne TUCUUIINHbI

YuebHble AyIUTOpHUN JIA TPOBECACHUA 3aHSATAN JICKOMOHHOI'0 THUIIa, CEMHUHAPCKOI0 THIIA, IJId
MPOBEACHUS TPYNNOBBIX W WHAWBUIAYAIbHBIX KOHCYJIbTAllMH, TEKYHIErO KOHTPOJS M MPOMEKYTOYHOMN
aTTecTaluu.

AyIuTOpUHN OCHAIIEHbI KOMIUJIEKTAMHU YYEHHUECKOH MeOel, TEXHUYECKUMHU CPeICTBaMU 00y4eHHUs,
CITYKaIIUMU TSI TIPEJICTaBIECHUS yaeOHOH nHGOPMAIK OOJIBIION ayTUTOPHH.

[Tomemenne nas caMOCTOSATEILHOW PabOTHI OOYYAIONIUXCS OCHAIEHO KOMITBIOTEPHOM TEXHHUKOM,
nmoaKIoueHHo K cetu "MHTepHer", M oOecrmeuyeHo IOCTYNIOM B JJICKTPOHHYIO HH(GOPMAIMOHHO-
obOpazoBatenbHylo cpeny OI'Y.
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