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51.B.07 AnddepeHumnanbHble ypaBHeHUs

1. Kog n HaumeHoBaHMe HanpaBAeHUA NOAFOTOBKU/cneumuanbHOCTH:
09.03.04 MporpammHan nHxeHepua

2. Mpoodunb nogrotosku/cneymanmsauma: MHGOPMaLMOHHbIE CUCTEMbI U CETEBbIE TEXHONOMUM
3. KBanudwukauus (cteneHb) BbINyCKHUKA:

bakanaspwuaTt

4. ®opma obyyeHus:

OuHan

5. Kadepgpa, oTBeyatlowas 3a peannsaumio AUCLUNIINHDI:

Kadeapa undpoBbix TEXHOMOMNI

6. Cocrasutenu nporpammbi:

KaBepuHa Banepusa KOHCTaHTUHOBHA, K. §.-M. H., AOUEHT

7. PekomeHpoBaHa: npotokon HMC Ne3 ot 25.02.2022

8. YuebHblii rog;:

2023-2024

9.Uenun n 3apgaum yue6HOU AUCLUNAUHDI:

Llenamun ocBoeHus yuebHOM AUCUUNANHBI ABNAIOTCA:

- d)OpMVIpOBaHMe COBPEMEHHDbIX TEOpPEeTUYEeCKnX 3HaHMI B 06/1acT OObIKHOBEHHbIX

AVId)CbEDEHU,Ma/'IbeIX ypaBHEHMVI M NPAKTUYECKNX HAaBbIKOB B pelweHUn n nccnegosaHMn OCHOBHbIX

TMNOB O0B6bIKHOBEHHbIX AUddepeHLManbHbIX YPaBHEHWNI;
- 03HAKOMJIEHME CTYAEHTOB C Haya/IbHbIMU HaBbIKaMW MaTEMATUUYECKOTO MOAEIMPOBAHUA.

3afa4m yyebHOM ANCUUNANHDI:

- U3yYeHMe OCHOBHbIX MOHATUA K Teopem Teopun AnbdepeHLManbHbIX YpaBHEHUIA, MeToAbl

peweHna 06bIKHOBEHHbIX AnddepeHLManbHbIX ypaBHEHUI 1 UX CUCTEM;

- peannsoBaTb MeToAbl pelleHua U aHanusa AubdepeHLmanbHbIX YPaBHEHUA Ha MpUMepe TUMOBbIX

3ajauy;

- cdopMmmpoBaTb HaBblKM KBaNMdULMPOBAHHOrO BbibOpa M aganTaumy CyLEeCTBYHOLWMX MEeTOL0B

aHanM3a u peweHua aubodepeHUManbHbIX YPAaBHEHUN U UX CUCTEM , HAYasibHble HaBbIKM
MaTeEMaTUYECKOrO MOALENNPOBAHMA.
10. Mecro yuebHoii gucuunamHbl B cTpyKType OOM:



YyebHas AUCLUMNAMHA OTHOCUMTCA K 4YacTu 6noka b1, dopmupyemoit yyacTHMKamu ob6pasoBaTeNbHbIX
OTHOWeHU. [Ns  ycrnewHoro OCBOEHMA HeobXxoAMMO NpeABapUTENbHOE  U3yYeHUe  CledyroLmnx
OVCUMNAVH: MaTeMaTUYeCcKUid aHanms, anrebpa v reomerpus.

11. MnaHupyemble pe3yabTaTbl 06yueHUs No gucuunanHe/moaynio (3HaHUA, yMeHUs,
HaBbIKK),COOTHECEHHbIE C NIaHUPYEMbIMU pe3y/ibTaTaMn 0CBOeHUs 06pa3oBaTenbHOM
nporpammbl (KOMNETEHUMAMMU BbINYCKHUKOB):

Kopa v Ha3BaHWe KoMneTeHL UK
Kopa v Ha3BaHWe nHAMKaTopa KomneTeHuum 3HaHWA, YMEHUA, HaBbIKU

12. O6vem gucUMNAMHBI B 3a4eTHbIX eguHuuyax/uac: 3/108
dopma NPpoMeKyTOUHOW aTTecTauum:
3aver

13. Buabl yue6HOM paboTbl
Bua yuebHol paboThbl CemecTp 3 Bcero

AyaNTOpHbIE 3aHATUA 0

JIeKUMOHHbIe 3aHATUA

MpakTnyecKkme 3aHATUA 0
NabopaTtopHble 3aHATUSA 0
CamocTtonATenbHan paboTa 0

KypcoBas paboTa

MpomekyTouHaa aTTectauma 0

Yacbl Ha KOHTPONb

Bcero 0 0
13.1. CopepKaHue AUCLUNIUHDI

I'I/I'I HavmeHoBaHue pasgena CopeprkaHue pasgena AUCLUMIUHDI Peanusauua

ONCLUUNNUHBI pasgena

ANCLUUMAUHDI C
NMOMOLLbIO
OHAaMH-KypCa,
3YMK

1.1 OunddepeHumanbHble -

ypaBHeHMA nepBoro nopagka - OcCHOBHble NOHATMA K onpegeneHua. MeTos N30KANH.
YpaBHeHMA C pa3genArwmmmca nepemeHHbIMU.
JINHeNHble ypaBHEHMA NepBOro nopasgKa.
OaHopoaHble ypaBHeHUA. YpaBHeEHUA, CBOAALLMECA K
YPaBHEHMAM C Pa3genatolnMmnca nepemeHHbIMM.
YpaBHeHue bepHynnn. YpasHeHune PUKKaTu.
YpaBHeHMA B NosIHbIX anddepeHumnanax. Teopema
CyLL,EeCTBOBAHMA U €4UHCTBEHHOCTU. YPaBHEHUA, He
pa3pelleHHble OTHOCUTE/IbHO MPOM3BOAHOM.



n/n

1.2

13

2.1

2.2

2.3

13.2.

n/n

HavmeHoBaHue pasgena CopeprkaHue pasgena AUCLUTIUHDI Peanusauma

ONCLUUNNUHBI pasgena

ONCUMMAUHDI C

OHNAMH-KypCa,

NOMOLLbIO
3YMK
JInHenHble -
anddepeHLmanbHble OcHoBHble noHATnA. OnpegenuTtens BpoHckoro.
ypaBHEHWA N-ro nopaaKa JInHeWHble 0aHOPOAHbIE YPAaBHEHUA C MOCTOAHHbBIMM
KoaddmumeHTamm. Cnyvait KpaTHbIX KOpHei. MeTog,
HeonpeaeneHHbIX KoaddUUMEHTOB. YpaBHEHUSA CO
crneLManbHOM NpPaBol YacTbto. YpaBHeHUE KonebaHui.
MNMoHATUE 0 pe3oHaHce. Kpaesble 3aaauum.
®PyHKLUMA TpUHa.
Cucteme O6wasn Teopus. JInHenHble cnuctembl. Popmyna Akobu.
p,md)ci)epel-lvuwaanblx MaTpuyHoe anddepeHUnanbHOe ypaBHEHME.
YPaBHEHWN OpHopoAHble CUCTEMbI C MOCTOAHHBIMM
KoapduuneHTamm.
OnddepeHumanbHblie -
ypaBHEHMA NepBOro nopAaaka OcHOBHble NOHATUA 1 onpeaeneHna. MeToa N30KAUH.
YpaBHeEHUA € PasaensoWnMMUCA NepeMEHHbIMU.
JInHeWHble ypaBHEHMA NepPBOro nopasgKa.
OfHopoAHble ypaBHeHUA. YpaBHEHUA, CBOAALLMECA K
YPaBHEHUAM C pPa3genaoWwmuMmnca nepeMeHHbIMM.
YpaBHeHue bepHynnn. YpaBHeHue PUKKaTW.
YpaBHeHMA B NONIHbIX auddepeHumnanax. Teopema
CYLLEeCTBOBAHMA N €AUHCTBEHHOCTU. YPaBHEHUs, He
pa3pelleHHble OTHOCUTEIbHO MPOU3BOAHOM.
JInHenHble -
anddepeHLmanbHble OcHoBHble noHATUA. Onpegenutens BpoHcKoro.
ypaBHEHUA N-ro NopAAKa JlnHelHble oAHOPOAHbIE YPAaBHEHUS C MOCTOAHHbIMM
KoadppumumneHTamm. Cnyyai KpaTHbIX KOpHel. MeTop,
HeonpeaeneHHbIX Ko3adPUUMEHTOB. YpaBHEHUA CO
cneunanbHOM NpaBol YacTblo. YpaBHEHUE KosiebaHUi.
MNMoHATUE 0 pe30oHaHce. Kpaesble 3a4auMm.
dyHKumAa MNpuHa.
Cucremel O6buwas Teopusa. JInHelHble cuctembl. Dopmyna Akobu.
'D'”d)d)epe"i""“a“be'x MaTpuyHoe andpdepeHunanbHoe ypaBHEHME.
YPaBHEHUN OAHOpPOAHblE CUCTEMbI C MOCTOAHHbIMM
KoapduuneHTamm.
Tembl (pa3aenbl) 4UCUUNNUHDI U BUADbI 3aHATUI
HanmeHoBaHue Tembl JleKuMOHHble MpakTnueckne JNabopaTtopHble CamocToatenbHan

(pasgena) 3aHATUA 3aHATUA 3aHATUA paboTa

Bcero



1 MpaKkTnyeckne

2 [nddeperumansHbie 14 8 ” s
ypaBHEHWA NepBoro
nopsaakKa
3 JNvHeliHble 12 5 24 a
anddepeHumanbHble
ypaBHEHMA N-ro
nopsagkKa
4 Cuctembl 8 3 10 )
anddepeHLmManbHbIX
ypaBHeHUM
5 Ntoro: 34 16 s .
68 32 0 116 216

14. MeToaunueckue yKasaHua gnsa o6yyalowmxca No OCBOEHUIO AUCLMAANHBITPY U3yYeHnn
OUCUMMNIMHBI PEKOMEH/IYETCA UCMO/b30BaTh CeaytoLLMe CpeacTBa:

- PEKOMEHYEMYIO OCHOBHYIO M AOMNOIHUTE/IbHYIO IUTepaTypy;

- MeToAMYeCcKMe yKazaHna 1 nocobus;

- KOHTPO/IbHbIE 3a4aHUA 414 3aKPenieHns TeoOpPeTMYeCcKoro MaTepumana;

- 3/IEKTPOHHbIE BEPCUM YHEBHUKOB M METOANYECKNX YKa3aHWNI 415 BbINONHEHMA NMPAKTUYECKUX PaboT.

dopma opraHM3aL MM CaMOCTOATENIbHOM PaboTbl: NOATOTOBKA K ayANMTOPHbBIM 3aHATUAM; BbINOJHEHUE
AOMALIHWX 3aZlaHWNI; BbINOSIHEHWE KOHTPO/IbHbIX PaboT.

15. NepeyeHb OCHOBHOI U A0MNONHUTE/IbHOWN NUTEPaTYpPbl, PECYPCOB UHTEPHET, HE06X0AUMBIX ANA
0CBOEHUA AUCLUMN/IUHDI

Ne n/n NCTOYHUK

6) AONONHUTEeNbHAA AnTepaTypa:

Ne n/n NCTOYHMK
1 3.
2 4.
3 5.
4 6
5 7.
Ne n/n NCTOYHMK
6 8.

B) MHGOPMALMOHHbIE 3/1EKTPOHHO-06Pa30BaTE/IbHbIE PECYPCbI:



Ne n/n NCTOYHUK

1 www.lib.vsu.ru — 3HB

2 edu.vsu.ru
16 - MepeyeHb yuebHO-MmeTOoAMYECKOro 0obecneyeHnsa aNA CaMOCTOATe/IbHO PaboTbl

Ne n/n NCTOYHUK

17. UHdopmauMnOHHbIe TEXHONOTUU, UCNONIb3yeMble ANA peann3aumm yuebHOU 4UCLMNANHDI,BKAOYas
nporpammHoe obecneueHne u MUHGOPMaLMOHHO-CNPABOYHbIE cUCTeMbI (MPU HeobXxoAMMOCTH):

18. MartepuanbHo-TexHuYeckoe obecneyeHune UCLUNIUHDI:

JleKuMoHHaa  ayauTopusA,  OCHalLeHHasa My/bTUMeAUMHbIM MPOEKTOPOM;  CheunannsvpoBaHHas
mebenb: AOoCKa MesoBas UAM MapKkepHasa 1 Wwrt., cTonbl, CTynbsA B Heobxogmumom Konuyectse. OC Windows
v.7, 8, 10, Habop yTnuauT (apxmsatopsl, dann-meHeaskepsbl), LibreOffice v.5-7, Foxit PDF Reader.

19. OueHouHble CpeacTBa ANA NPOBEeAEeHUA TeKyLLel U MPOMEKYTOUYHOW aTTecTauui
MopAAOK OLEHKM 0CBOEHMUSA 0bydatowmmmncs y4ebHOro matepuana onpeaenseTcs coaepkaHnem

cneayowWwmnx pasaenos AMCUMUMINHDIL:

Ne Paszenbl AUCLUMMVHBI Koa komneTeHuum Koa nHawnkaTopa OueHOouHble cpeacTBa AN
n/n (mopynn) TeKyLLLen aTrecTaumnm
MpomerKyTouHas aTTecTaums

dopma KOHTpoAA - 3aueT

OueHOYHbIe CpeacTBa 419 NPOMENKYTOYHOMN aTTecTaumm

20 TunoBble OLEeHOYHbIE CPpeACcTBa U MeTOANYECKMEe MaTepuabl, onpeaenstolime npoueaypbl OLeHUBAHUA
20.1 TeKywuMit KOHTPONb yCNEBAaEMOCTH

KOoHTpOo/1b ycneBaemocCTu No AUCLMMAMHE OCYLECTBAAETCA C MOMOLLbIO CAeAyOWMX OLEHOUYHbIX CPeaCTB:
KoHTponbHasa paborTa.

Mpvmep BapmMaHTa KOHTPObHOM PaboTbl:

KoHTponbHasa paboTta Ne 1

3agaHue 1 (10 6annos). HanguTe obluee pelleHne ypaBHeHua y'" - 2y' +y = 0.

3agaHue 2 (20 6annos). Hangute auddepeHumanbHoe ypaBHEHME, ONUCHIBAtOLL,EE CEMENCTBO Napabon
y=Cx2.

3agaHue 3 (20 6annos). HanguTe YacTHoe pelleHue ypaBHeHUA y" +y = X.

OnucaHve TeXHONOTMM NPOBEAEHUSA: 0ByYatoLLEMYCS CyYaliHbIM 06pa3om gaeTca BapuaHT
KOHTPO/IbHOW paboTbl. Ha NMCbMeHHOE BbINOAHEHWE 3a4aHNIA NpeAoCcTaBaseTCA 2 akaJeMMYecKux yaca.

TpeboBaHMA K BbIMOJHEHWIO 334aHUI (MK WKaNbl U KPUTEPUM OLLEHWBAHKA): 33 NOJTHOE MPaBUIbHOE

BbINOJIHEHME KaXKA,0ro 3a4aHWNA BbICTAaBAAETCA MaKCMMasbHbIA 6ans, npuBefeHHbIN Bbiwe. OueHKa
CHU)KAETCA, eC/Iv B MPOLLECCe BbINOAHEHUA 3a4aHuA Oblan A0MNYLEeHbl OWMOKM 1 HeToyHoCTU. OueHKa 0
6a110B CTaBUTCA MO0 33 MNONHOCTbIO HEBbLIMO/IHEHHOE 33a4aHWe, MO0 NPU HaNNYUK TPYObIX OLIMOOK.

20.2 NMpomerKyTo4HaA aTTecTtauus

MpomexyToyHaaA aTTecTayma no UCLUMNIANHE OCYLLECTBAAETCA C MOMOLLbIO CIeAYHOLWMX OLLEHOYHbIX
cpeacTs:

Komnnekt KUM.

MNepeyeHb BONPOCOB:

OcHOBHble NOHATUA U onpeaeneHna. MeTos U30KANH. YpaBHEHUA C pa3aenaowmmmca nepemeHHbIMU.
JNlvHelHble ypaBHeHMA nNepBoro nopsaaKka. O4HOPOAHbIE YpaBHEHUA. YpaBHEHMA, CBOAALLMECA K
YPaBHEHMAM C pa3fenaWwmmmca nepemeHHbimu. YpasHeHne bepHynan. YpasHeHue Pukkatu.



YpaBHeHuA B No/HbIX AuddepeHumanax. Teopema CyLecTBOBaHMA U €4UHCTBEHHOCTU. YpaBHEHUA, He
paspeLleHHble OTHOCMTE/IbHO MPOU3BOAHOW.

OcHoBHble NoHATUA. OnpeaennTenb BpoHcKoro. J/IMHeNHbIe 04HOPOAHbIE YPaBHEHMA C NOCTOAHHbIMM
KoadpodumumnmeHTamu. Cnyyai KpaTHbIX KopHel. MeToa HeonpeaeneHHbIX Ko3pPULNEHTOB. YpaBHEHUA CO
cneumnanbHOM NpaBoi YacTbto. YpaBHeHMe KonebaHuii. MNoHsTHe o pe3oHaHce. Kpaesble 3a4a4u.
OyHKUMA MpuHa.

O6wwan Teopus. JinHeliHble cuctembl. Popmyna Akobu. MaTpuuHoe guddepeHumnanbHoe ypaBHEHME.
OAHOPOAHbIE CUCTEMBI C MOCTOAHHBIMM KO3bbULMEHTAMMN.

OnucaHue TexHonorMm nposBeaeHus. Obyyatowemycs caydaliHbim obpasom gaetca KUM, cogeprRalymii 3
BOMpOCa M3 nepeyHs Bbille. Ha BbiNoNHEHWe 3a4aHMiA NPeaoCcTaBaAseTca 2 akageMUYecKmx Yaca.

TpeboBaHMA K BbIMOJHEHWUIO 3a4aHUIM (MM WKabl U KpUTEPUU OLLEeHUBAHUA). [119 OLeHUBAHUA
pe3yNbTaToB 0byYeHMsA Ha 3a4eTe UCMO/b3YIOTCA CneaytoLLMe NoKasaTenu:

1) 3HaHWe OCHOBHbIX MOHATUI Teopun anddepeHUManbHbIX ypaBHEHUI 1 ee MeTOL0B, KOTOpble
MCNONB3YHOTCA A/1A NOCTPOEHUA MOAENEN U KOHCTPYMPOBAHMUA aNrOPUTMOB PELLIEHMUS MPAKTUYECKUX
3ajavy;

2) 3HaHWe MOCTAHOBKM KNaCcCUYECKUX 3a4ay;
3) 3HaHMe meToA0B GOPMYINPOBKM N A0KA3aTEIbCTBA MaTEMaTUYECKUX YTBEPKAEHNN;

4) ymeHve NpMMeHATb MeTobl MaTeMaTUYECKOro aHanmn3a u guddepeHumnanbHbIX ypaBHeHu 408
pelleHna 3a4a4 NpodeccMoHaibHON AeATebHOCTY;

5) ymeHVe NpuUMeHATb annapaTt MaTeMaTUYecKkoro aHanusa u guddepeHumanbHbIX YpaBHEHUI anA
[0Ka3aTe/IbCTBa YTBEPKAEHUN U Teopem;

6) BRageHWe HaBblKaMM KBaMPULMPOBAHHOIO Bbi6Opa M aganTalLum CyLLECTBYOLLMX METOA0B
ONApeLIeHna NPakTUYECKMX 3a4a4 pelleHnn pasandHbIX 3a4au;

7) BnafeHve HaBblKaMM UCMOb30BaHMA METOL0B PELLEHUA KNAaCCUYECKUX 3a4a4 TeEopUn
anddepeHumanbHbIX YPaBHEHUIN AR peLleHUsA Pa3IMYHbIX eCTeCTBEHHOHAYYHbIX 3a4au.

KpuTepun oueHoK:

OueHKa Kputepumn

OueHKa 3a KaykAyHo TEKYLLYO aTTecTalmio He HuKe 25 6an10B U y40BAETBOPUTENIbHOE
3auteHo B/laZleHMe TEOPETUHECKMM MaTePUasIOM NpPu OTBETE Ha KOHTPO/IbHO-U3MEPUTE/IbHbIN
martepuan.
OueHKa xoTa 6bl 33 0 HY TEKYLLYIO aTTeCTalmio HuKe 25 6an108 nim
HesauTeHO Hey40BAETBOPUTE/IbHOE BNALEHME TEOPETUYECKMM MAaTEPUAZIOM NPU OTBETE HA KOHTPOJ/IbHO-
N3MepPUTE/NbHbINA MaTepuann.



