MMNMHOBPHAYKU POCCUN
®ENEPAINBHOE NOCYAAPCTBEHHOE BIO[PKETHOE OBPA3OBATEITbHOE YYPEXKOEHVE
BbICLLEIMO OBPA30OBAHUA

«BOPOHEXCKWUN rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «BI'Y»)

YTBEPXXOAIO

3aBeayowmin kaceapomn
MatemaTuydeckon on3snku

N MHOPMALMOHHbBIX TEXHOMNOIMM

C.A. lNepecenkos

28.06.2024r.

PABOYAS MPOrPAMMA YYEBEHOW ONCLMNITUHBI

B1.0.17 OAndrcdepeHumnanbHble ypaBHEHUA

1. Kog n HaumeHoBaHue HanpaBleHuA noaroToBku/cneunanbHOCTU:

03.03.03 Pagnoduamka

2. Npodunb noarotrosku/cneumanusauua: Pagnodunsmka n anekTpoHmKa.

3. KBanudmkauma sbinyckHuKa: bakanasp
4. Popma oby4eHUs: oyHas

5. Kachepnpa, oTBeuyarwan 3a peanusauumro gaucumnnumibl: 0803 matemaTnyeckomn husmkm un

MHAOPMALIMOHHbLIX TEXHOOIMMN

6. CoctaBuTenb nporpammbl: KypuH Anekcanap Pegoposuy, kaHavaaT dU3nKo-

MaTeMaTU4YECKMX HAVYK, AOLEHT

7. PekomeHaoBaHa: Hay4yHO-MeTOAMYECKMM COBETOM PU3NYECKOro pakyrbTeTa, NPOTOKOM
N6 o1 27.06.2024r.

8. YueOHbIN roa: 2025/2026 CemecTtp: 3



9.llenn n 3apgaum y4eO6HOW ANCLUUNINUHbI
uenb AUNCUMNANHBL: COPMUPOBATL Y CTYAEHTOB oyHAAMeHTasnbHble OCHOBbLI BECbMa
pa3BeTBNEHHOro 6a3oBoro kypca «AnddepeHumnanbHbie ypaBHEHNSAY, NO3BONSAIOLINE BECTU
nccnegoBaHns No pasnuUyHbIM Hay4YHbIM HaNpaBneHUsaM cneumansHOCTH.
3aa4n OUCUVNIUHBI:
e M3yyeHne 6a30BbIX NOHATUM Teopun anddepeHuUmanbHbIX YpaBHEHUN;
¢ OCBOEHMNE OCHOBHbIX MPUEMOB pPeLUEHUS NPaKTUYECKNX 3aday Mo TeMamM ANCUUMNINHDI;
eNpuobpeTeHne onbiTa paboTbl C MAaTEMATUYECKON U CBA3AHHOM C MaTeMaTUKON Hay4YHOMU U
yuyebHown nutepartypon;
e PA3BUTNE YETKOIO NIOrMYECKOro MbILLIEHNS.

10. MecTo yyebHOM AncumMnnuHbI B cTpyKType OOI:

Auncumnnuna «JuddepeHumnansHble YpaBHEHNS» OTHOCUTCA K MaTeMaTU4eCcKkoMy m
€CTECTBEHHOHAaY4YHOMY LMKy ANCUMNSNH Y4eOHOro nnaHa u SBnseTcss COCTaBHOM YacTblo
rpynnbl NpegMeToB, 06beaNHEHHbIX B Moaynb «MaTtemaTukax». [laHHas gucumnnnmnHa sBnsieTcs
Heobxo4MMOoNM ANs OCBOEHUST OCTarlbHbIX AUCUUMNIIMH €CTECTBEHHOHAYYHOIO LKA 1
ancumnnuH npodeccronansHoro umkna OOl n oTHocUTCA K rpynne oba3aTenbHbIX ANCUUMNIINH
OTpacsv Haykn n Hay4yHou cneuunanbHoCTN obpasoBaTenbHoM kKoMnoHeHTbl OOIT (B
cooTBeTCcTBUMN ¢ PeaepanbHbIMN rocygapcTBeHHbIMKU TpeboBaHuamn (PI'T)). CoagepxaHne
ANCUMNIIMHBI 6a3npyeTcsa Ha 3HaHMSX, MPMOBPETEHHbIX B Kypcax MaTemMaTn4eckoro aHanuaa m
NUHenHoun anrebpsbl.

11. MnaHupyemble pe3ynbTaTbl O0yYeHUA NO AUcCUMNIUHE/MOAYNIO (3HaHUS, YMEHus,
HaBbIKW), COOTHECEHHbIe C NNaHMpyeMbIiMMK pe3yfibTaTaMu OCBOEeHUSsI obpa3oBaTenbHOMN

nporpamMmvbl (KOMneTeHLI,VISIMVI BbII'IyCKHI/IKOB):

Kog | HasBaHue Kog(bl) | IHaukaTop(bl) lMnaHnpyemble pe3ynbTaThl
KOMMeTeHuUnn 06yyeHus

OrlK | CnocobeH Or1K- OnunpaeTtcsa Ha OCHOBbI [eMoHCTpupyeT 3HaHUA

-1 NPUMEHATb 1.1 MaTemaTukun, Pusunku, anddepeHumnanbHbIX U
€eCTeCTBEHHOHayH BbIYUCIIUTENBbHON TEXHUKN | UHTErparibHbIX ypaBHEHWN,
Hble n 1 NporpaMMmnpoBaHus KOTOpble UCMONb3YITCA A1
obLLEenHXeHepHbI NPV MOCTPOEHUM MOJENN | MOCTPOEHUSA MOAENen u
e 3HaHus, npegMeTHon obnactu B KOHCTPYMpOBaHUS
mMeToAbl pamKax TEOPETUYECKOro N | arnropuTMOB peLUeHus
MaTeMaTn4ecKoro SKCNepuMeHTanbHOro NpakTU4eCcKnx 3agay.
aHanusau nccnenoBaHus.
mogenuposaHus, | OlK- [MnaHnpyeT pelueHne MpumeHser
TeopeTnyeckorou | 1.2 npogeccnoHasbHbIX anddepeHumnansbHble n
3KCcnepuMeHTanb 3ajady C NnpUMEHeHnem NHTerpanbHble ypaBHEHWS
HOro €CTeCTBEHHOHay4YHbIX U AN peLleHnst NpakTUYeckmx
nccnegoBaHus B o6LLEenHXEeHEPHbIX 3agau.
npodeccuoHansbH 3HaHWN, MeToa0B
OWN OeATenbHOCTH MaTemMaTU4eCcKoro

aHanusa u
MOLEenMpoBaHUS.




12. O61bemM AncuMNIIMHbI B 3a4eTHbLIX eanHuuax/vyac. — 4/144.

dopma NpomMeXyTOYHOW aTTecTauum - 3k3aMeH

13. TpyaoeMKocCTb No Buaam y4yeoHomn paboTbl

B Suoii Db TpyooemKocTb
ng y4ebHom paboTbl
Y Beero Mo cemecTpam
3 cemecTp
AyOUTOPHbIE 3aHATUS 68 68
nexkuumn 34 34
B TOM
) npakTu4eckne 34 34
yncne:
nabopaTopHble 0 0
CamocTodarenbHas pabota 40 40
B TOM 4ucne: Kypcosas pabota 0 0
(NpoekKT)
dopma NPOMEXYTOYHOW aTTecTaumm 36 36
NToro: 144 144

13.1. CopepxaHume AUCUUNIUHDLI:

n/n Peanunsauu
HanmeHoBa A pasaena
AncumnnuH
Hue bl C
asgena CopepxaHune pasgena UCUUNIIvHLI
,qacu,mnnm ’ i I'IOMOU:LbI-O
OHNaunH-
ol Kypca,
QYMK
1. NNekumn
1.1 | BBegeHve B | 3agaya Kowm ansa ypasHeHust nepeoro nopsigka. Obuiee
npegmer. peweHne, obLwmin nHTerpan. YpaBHeHus ¢
UcTtopus. pasgensowmnmMmncs nepeMeHHbIMN. YpaBHEHNA, KoTopble
OcCHOBHblEe | CBOOATCS K YpaBHEHNAM C pasgensitommmca
NMOHATUS. nepemMeHHbIMU. JInHenHoe ypaBHeHue. MeToza Bapuauunm
YpaBHeHUs1 | NPOU3BOSIbHON NOCTOsIHHOM (MeTop JlarpaHxa). YpaBHeHne
nepBoro BepHynnu, ypaBHeHne Pukkatn. YpaBHeHWe B NOSMHbIX
nopsiaka. ondpepeHumnanax. PeweHne ¢ NoOMOLLbIO NHTErpUpYoLLLEro

MHOXUTENSA. MHTerpupyowmmn MHOXUTENb ANA JIMHENHOIO
ypaBHeHus. TeopemMa CyLecTBOBaHUS U e4UHCTBEHHOCTU
peLLeHns ypaBHEHWSI NepBOro nopsiaka, paspeLleHHoro
OTHOCUTENbHO NpoundBogHon. Ocobble TOYKM, OCOBLIE
peleHuns. Bugbl ocobbix Tovek (y3ern, ceano, LeHTp,
dokyc). MeTtoq nocnegoBaTenbHbIX NPUBNVKEHUNA.
YpaBHeHUs1, Hepa3peLLeHHble OTHOCUTESTbHO MPON3BOLHOWN.
YpaBHeHue Jlarpanxa, ypaBHeHne Knepo. O6wmin metoa
NHTErpmpoBaHus. Teopema CyLLeCTBOBaHNA U




€O0WHCTBEHHOCTU peLueHn4.

1.2 | YpaBHeHus | 3apada Koww ons ypaBHeHUS n-ro nopsigka. MNMoHmkeHus
n-ro nopsgka. JlnHenHble ypaBHeHNSA n-ro nopsigka. Odwme
nopsiaka. ceonctea. NpuHumn cynepnosnumn. JIMHENHO 3aBUCUMbIE U
JInHenHble | NMHENHO He3aBUCKMMbIe pelueHnda. OnpegenuTens
ypaBHeHusd. | BpoHckoro. [1se TeopeMbl O NMIMHEMHOW 3aBUCUMOCTH

peLueHnn IMHEMHOro OQHOPOAHOIO ypaBHEHUS.
AnbTepHaTuBa. dyHaaMmeHTanbHas cuctema peLleHun.
Teopema o CTpyKType 00Lero pelweHms IMHENHOro
OLHOPOAHOro ypaBHeHus. Teopema o CTpykType obuiero
peLleHnsa NMHENHOro HeOAHOPOAHOIO YpaBHEHUS.
JInHenHble ypaBHEHUS N-ro nopsagka ¢ NOCTOSAHHbLIMU
koappuumeHTamu. OgHOPOAHbIE YpaBHEHUS.
Xapaktepuctumyeckoe ypaBHeHue. Criydam NpocTbIX,
KOMMJTEKCHO-COMNPSXKEHHbIX, KpaTHbIX KOPHEN
XapaKkTepucTU4ecKoro ypaBHeHusi. HeogHopoaHble
ypaBHeHus. CneuynanbHas npasas YacTtb. Pe3oHaHc. MeTopq
Bapmayum Npon3BoSibHbIX MOCTOSAHHLIX (MeTog JlarpaHxa)
AN15 MIMHENHOTO YpaBHEHMSI BTOPOro Nopsiaka.

1.3 | Cnucremsbl MpuHUun cynepnosuumn. Onpegenutens BpoHckoro.
NUHerHbIX | AnbTepHaTtmBa. TeopeMbl O CTPYKType 0bLLero peleHus
ypaBHEHNA. | OQHOPOAHOW U HeoaHOPOAHOW cucteMm. CUCTEMBI NIUHENHbIX

YpaBHEHUN C MOCTOAHHBLIMU KO3 pryneHTamn.
OpHopogHble cuctembl. Criydam NPoCTbIX U KpaTHbIX
KOPHEWN XapaKkTepuCcTU4eCKoro ypasHeHusi. HeogHopoaHble
CUCTEMbI CO crneLmarnbHOM NpaBou YacTbHo.

1.4 | YcTtonumsoc | [NOHATMS YCTOMYMBOIO U HEYCTOMYUBOTO PELLEHUN.

Tb peweHun | OnpegeneHne yctonumeocTh no JlanyHoy. OnpenenexHune
andpdepeH | acmmnToTUYeckon yctonynsocTu. CeeaieHne nccnegoBaHns
UuarnbHbIX Ha YCTONYMBOCTb MPOU3BOSILHONO peLLEeHNs K

ypaBHEHUA | UCCNedoBaHMI0 Ha YCTONYNBOCTb TPUBNASIBHOIO peLleHus.
N CUCTEM. OnpepeneHne yCTOMYMBOCTU TPUBNASIBHOTO peLUeHUs.

dasoBoe npocTpaHcTBo. PasoBada TpaekTopus. Pa3oBbliin
noptpeT. M3obpaxatowias Touka. Touka nokosi. Pasosble
nepemMeHHble ANns ypaBHEHUs1 BTOPOro nopsigka. ®asosas
NNOCKOCTb NIMHENHOro ocuunnatopa. Buabl To4ku nokos
(ysen, cegno, ueHTp, gokyc). OnpeneneHne yCTon4nBoCTH
TPMBNANBHOIO peLleHnst CUCTEMbI JIMHENHbIX YPaBHEHU C
NOCTOAHHBLIMW KO3(hpuumeHtammn. Metoq pyHKLMN
JlanyHoBa. ViccnegoBaHue Ha yCTOMYMBOCTL MO NEPBOMY
(nuHenHomy) npubnmxkenuto. Metoa BaH aep lNons.
lNepemeHHble BaH aep lNona. PasgeneHne OBMKEHUN.
YpaBHeHue BaH aep NMonsa. CtaymMoHapHbIe peXnuMbl
konebaHuin. Nx yctonumocTb. NpeaenbHbin umkn. MNoHsaTme
06 acMMnNTOTMYECKUX MeToAax.

2. MpaKkTnyeckmne 3aHATUA




2.1

BBegeHune B
npegmer.
WcTopus.
OcHoBHbIE
NMOHATUSA.
YpaBHeHust
nepBoro
nopsiaka.

3apava Kowwu ansa ypaBHeHus nepsoro nopsaka. Obuwee
peLueHne, obLwnn nHtTerpan. YpaBHeHNs C
pa3aensaroLWMMUCa NnepeMeHHbIMU. YpaBHEHUS, KOTOPbIE
CBOLAATCS K YyPaBHEHMSIM C pas3gensiowmmmcs
nepemMeHHbIMW. JInHenHoe ypaBHeHue. MeTtoa Bapvnauum
NPOMN3BONbHON NOCTOSIHHOM (MeTog JlarpaHxa). YpaBHeHue
BepHynnu, ypaBHeHne Pukkatu. YpaBHeHME B NOSHbIX
anddepeHumanax. PelweHne ¢ NOMOLLbIO UHTEMPUPYIOLLIErO
MHOXUTENS. VIHTerpmpyowmmn MHOXUTEND ANSA IMHENHOIO
ypaBHeHusi. TeopemMa CyLecTBOBaHUS U e4UHCTBEHHOCTU
pELLEeHNs ypaBHEHMSI NEPBOro nopsiaka, paspeLleHHoro
OTHOCUTENbHO NpoundsogHon. Ocobble TOYKM, OCODLIE
pelweHns. Buabl ocobbix Touek (y3en, ceano, LeHTp,
dokyc). MeTtoq nocnefoBaTesnbHbIX NPUBIVKEHUNA.
YpaBHeHUs1, Hepa3peLLeHHble OTHOCUTENbHO MPOM3BOAHOWN.
YpaBHeHue Jlarpanxa, ypaBHeHne Knepo. O6wmin metoa
NHTErpMpoBaHus.

2.2

YpaBHeHuUs
n-ro
nopsaka.
JInHenHble
ypaBHEHUS.

3apayva Kowwu ansa ypasHeHus n-ro nopsigka. Metoz
NOHWXKEHUS nopsaka. JINHENHbIE ypaBHEHUS N-ro nopsiaka.
O6wwe ceounctaa. NMpuHUMN cynepnosnuuun. JINHENHO
3aBUCUMbIE U JIMHENHO HE3ABUCUMbIE PELLEHNS.
Onpenenutenb BpoHckoro. [1Be TeopeMbl 0 MMHENHOWN
3aBMCUMOCTU peLleHNn IMHENHOIO O4HOPOLAHOIO
ypaBHeHus. AnbTepHatma. PyHOameHTanbHas cuctema
pelueHnin. Teopema o0 CTPYKType obLiero peLleHus
NNHENHOro OAHOPOAHOrO ypaBHeHUA. Teopema O CTPYKType
obLLero peLeHnst MIMHENHOro HEOAHOPOLHOIO ypaBHEHUS.
JInHenHble ypaBHEHUSA N-ro nopsagka ¢ NOCTOAHHbLIMU
KoadbpuumeHTamn. XapaktepmucTtnyeckoe ypaBHeHME.
Cnyyaun npocCTbIX U KpaTHbIX KOpHEN. Crnyyan KOMMNEKCHO-
COMpshKeHHbIX KopHen. HeogHopoaHble YpaBHEHNSA CO
cneumanbHoOM NpaBon YacTbtlo. Pe3oHaHc. JIMHeNHbIN
ocuunnarop. Metog Bapvaumnm NPon3BoSibHbIX MOCTOAHHbLIX
AnNsi TIMHENHOrO YpaBHEHMSI BTOPOro Nopsiaka.

2.3

Cucrembl
TIMHENHBbIX
ypaBHEHUN.

MpuHuun cynepnosunumn. Onpegenutens BpoHckoro.
AnbTepHaTuBa. Teopembl O CTPYKType obLLero peLleHus
OAHOPOOHOM M HeoAHOPOAHOM cucTeM. CUCTEMbI JIMHENHBIX
YpaBHEHNI C NOCTOAHHBLIMW KO3 PULmMeHTamu.
OpHopoaHble cuctembl. Crydam NpoCTbIX U KpaTHbIX
KOPHEWN XapakTepuCcTU4eCcKoro ypasHeHusi. HeogHopoaHble
CUCTEMbI CO CcneLmaribHOM NpaBon YacTbHo.

24

YcTtonumsoc
Tb

OnpepeneHne yCTOMYMBOCTU TPUBUASIBHOMO peLleHns
CUCTEMBbI NIMHENHBIX YPaBHEHUI C MOCTOAHHbLIMU
kKoappuumeHTamn. iccnegosaHne Ha yCTONYMBOCTL MO
nepBomy (FMMHENHOMY) NPUBIVKEHNIO.




13.2. Tembl (pasgenbl) AUCLUUNIIUHBbI U BUAbI 3aHATUI:

Buabl 3aHsaTUN (4acoB)
HanmeHoBaHue TeMbI
Ne n/n (pasgena) oucumnmmHbl Jlekunn MpakTnyeckme NaGopatop - CamocrosiTen Bcero
Hble bHaA pa60Ta
1.1 BeeaeHune B npegmer.
NcTtopusa. OCHOBHble 10 10 12 32
NOHATUA. YpaBHEHNSA
nepBoro nopsgka.
1.2 YpaB@eHMﬂ n-ro nopsaka. 10 10 12 32
JInHenHble ypaBHEHUS.
1. NCTEMbI NTIMHENHbIX
3 | Cucremsl nure 6 6 8 20
ypaBHEHUI.
1.4 YCTOMYMBOCTb peLLEHUN. 8 8 8 24
WNtoro: 34 34 40 108

14. MeTogn4yeckme ykasaHua ona odby4vyarowmxcsa Nno OCBOGHUIO AUCLUNIIUHBI

Mpwn n3y4yeHnn ANCUUNIMHBLI PEKOMEHOYETCS NCMOMb30BaTh CrieayoLmne cpeacTa:

- PEKOMEHOYEMYO OCHOBHYIO M LOMNONMHUTENbLHYI0 NUTEPATYPY;

- METOAMYECKME YKa3aHMs U Nocobus;

- 3NEKTPOHHbIE BEPCUM YY4EOHNKOB M METOANYECKUX YKa3aHWI AN BbINONHEHUS NMPaKTUYECKUX
pabor.

dopma opraHnsaLmm caMoCTOATENbHOW paboTbl: NOArOTOBKA K ayAUTOPHbLIM 3aHATUSM;
BbINOJSTHEHNE AOMALUHUX 3aaHUI; BbINOMHEHWE KOHTPOSbHbLIX paboT.

Mpw ncnonb3oBaHUN ANCTAHUMOHHbBIX 06pa3oBaTeNbHbIX TEXHOMNOMMIA U 3NEKTPOHHOMO
00y4eHuns BbINOMHSATL BCE YKka3aHus npenogasaTenein, BOBpeMs NoakntoyaTbes k online
3aHATUSAM, OTBETCTBEHHO NOAXOAMTb K 3aaHMsM ANt CAMOCTOSTENbHON paboThl.

15. TlepeyeHb OCHOBHOM MW AONONHUTENBLHOW nNUTepaTypbl, PECYpPCOB WHTEpPHEeT,

HeobXoaUMbIX OJfiI OCBOEHUS AUCUMUNIIUHbI (Criucok umepamypbl 0GhOPMIISemcsi 8 coomeemcmeuu
¢ mpebosaHusimu FOCT u ucrionb3yemcs obwjasi Ckeo3Hast Hymepauyus 01151 8cex sud08 UCMOYHUKO8)

a) OCHOBHas nuTepartypa:

Ne n/n NCcTOYHUK

JinteuH [.B. O6blkHOBEHHbIE AN depeHumanbHble ypaBHeHNS: y4ebHoe nocobue /
Jinteun O.6., Menewko C.B., MamaeB /.. — Mocksa: CtaBpononbckun 'AY,
2017. — 76 c. — Ob6bIkHOBEHHbIE AnddepeHumanbHble YpaBHEHNSA [ONEKTPOHHbIN
pecypc]: YyebHoe nocobue / A.6. JluteuH, C.B. Menewko, N.N. Mamaes -
CraBpononb: AIPYC CtaBponosibCKoro roc. arpapHoro yH-ta, 2017. — ISBN
gau_00125. — <URL:https://www.studentlibrary.ru/book/stavgau_00125.html>.

Teepooxnebdosa E.B. [InddepeHumnanbHble ypaBHEHUS. YCTONYNBOCTb PELLIEHNIA.
YpaBHeHuUst U cUCTeMbI NEPBOro nopsaka: yyedbHoe nocobue / Teepgoxnedosa E.B.
— Mocksa: MMUCunC, 2020. — 165 c. — dunddepeHumanbHbie ypaBHEHUS.

2 YCTOMYNBOCTb peLUEHNA. YpaBHEHUSA 1 CUCTEMbI NEPBOro Nopsaka [ONeKTPOHHbIN
pecypc]: y4eb. nocobue / E.B. TBepgoxnebosa. - M.: MUCuC, 2020. — ISBN 5-
907226-67-8. —

<URL:https://www.studentlibrary.ru/book/ISBN9785907226678.html>.

6) gononHuTenNbHasa nuTeparypa:


https://www.studentlibrary.ru/book/ISBN9785907226678.html
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=2646&TERM=%D0%A2%D0%B2%D0%B5%D1%80%D0%B4%D0%BE%D1%85%D0%BB%D0%B5%D0%B1%D0%BE%D0%B2%D0%B0,%20%D0%95.%D0%92.%5B1,1004,4,101%5D&LANG=rus
https://www.studentlibrary.ru/book/stavgau_00125.html
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=2646&TERM=%D0%9B%D0%B8%D1%82%D0%B2%D0%B8%D0%BD,%20%D0%94.%D0%91.%5B1,1004,4,101%5D&LANG=rus

Ne n/n NcTouHUK

TuxoHoB A.H. nddepeHumnansHble ypaBHeHUs: y4ebHUK / TuxoHoB A.H.,
Bacunbesa A.b., CeewHukos A.I. — Mocksa: ®uamatnut, 2002. — 256 ¢c. —
AndpdbepeHumanbHble ypaBHEHUS [ONEKTPOHHLIN pecypc]: Yyeb. ons By3oB /
TuxoHoB A.H., BacunbeBa A.B., CeewHukoB A.l". - 4-e n3a., - M.: dusmatnut, 2002
Kypc BbiCcLLEn MaTeMaTUKN N MaTemMaTndeckon pumamku. Boin. 6. — ISBN 5-9221-
0277-3. — <URL:https://www.studentlibrary.ru/book/ISBN9785922102773.htmI>.

anberonbl J1.9. OnddepeHumnanbHble ypaBHeHUs: y4ebHuk / dnbcronbl J1.9. -
Mockea: Hayka, 1965. - 424 c.

dununnos A.®. COopHKK 3aaa4 No anddepeHumanbHbiM YpaBHEHUSM: [y4ebHoe
3 nocobue] / A.®. dununnos. — N3g. 4-e .— M.: Jlubpokom: URSS, 2011 .— 235, [2]
C. : un., Tabn. — (Knaccuyeckum y4ebHuk MIry). — ISBN 978-5-397-01632-2.

16. NepeyeHb yuebHO-MeTOOQUYECKOro obecnevyeHns AN CaMOCTOATENbHON paboThbl

Ne n/n NcToYHKK

Buabl Toukn nokosi: yduebHo-meToan4veckoe nocodbue / cocrt.: E.I'. benombiTuEBa,
1 A.J1. Oopodpees, C.B. Endumos, IN.A. KypuHa, E.B. TyneHnko, A.®. KypnH. —
BopoHex: NspnaTenbckun gom BI'Y, 2017. — 37 ¢. — Tupax 50. 2,3 n.n.

MeTtopg BaH gep lNons. AcumntoTnyecknin Meto ycpegHeHus. YpasHeHust BaH gep
Mons, QyddurHra, MaTbe: yuebHo-MmeToaMYeckoe nocobue / BopoHex. roc. yH-T;
cocrt.: E.I'. BenombiTueBa, E.b. TyneHko, A.®. KypnH. — BopoHex: MagaTtensckui
pom BI'Y, 2019. — 79 c.: un. — bubnworp.: c. 78.

17. O6pa3oBaTenbHble TEXHONOMrMn, UCNOJNb3yeMble Npu peanusaumm y4eoHomn
OUCLUNIUHBI, BKITHOYaa AUCTaHUMOHHbIe obpa3oBaTtenbHblie TexHonoruu (AOT),
3neKTpoHHoe oby4yeHue (J0), cmewaHHoe obyyYeHue):

Mpv peanusauny GUCLUNAMHBI MOTYT UCMOMNb30BaTbCA TEXHOOMMM 3NIEKTPOHHOTO 06Yy4eHUs 1
AVCTaHUMOHHbIE 06pa3oBaTesibHble TEXHOMOrMM Ha 6a3e nopTtana edu.vsu.ru, a Takke apyrve
[AOCTYNHblE pecypcbl ceTu MIHTepHeT.

18. MaTepunanbHO-TeEXHUYECKOe obecnevyeHne AUCLUUNIIUHDI:

JlekumnoHHas ayanTopus, ayanTopumn Ans npakTUYecknx 3aHAaTui

19. OueHou4HbIe cpeacTBa ANsi NPOBeAeHUA TeKyLen U NPOMEXYTOYHON aTTecTaumumn

MopsinoK OLEHKN OCBOEHUS 06y4YatoLmMmMmcs y4ebHOro matepuarna onpegensietcs
coaepXaHneM crnefylLmx pasaenos AUcUmMnnHbL: MNMopsaok oLeHKN OCBOEHUS
oby4atommmcs y4ebHoro matepuana onpeaensieTcs CoaepKaHmem cneayowmnx pasgenos
AVNCLMNIVHBI:


https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=2519&TERM=%D0%A4%D0%B8%D0%BB%D0%B8%D0%BF%D0%BF%D0%BE%D0%B2,%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B5%D0%B9%20%D0%A4%D0%B5%D0%B4%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://www.studentlibrary.ru/book/ISBN9785922102773.html
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=2646&TERM=%D0%A2%D0%B8%D1%85%D0%BE%D0%BD%D0%BE%D0%B2,%20%D0%90.%D0%9D.%5B1,1004,4,101%5D&LANG=rus

HanmeHoBaHue
NHaukaTop(bl
Ne pasaena Komnete ) BOCTUXEHNS OueHou4Hble cpeacTBa
n/n ONCLUUMNIINHDBI HUMA(n) KOMMETeR LN
(Mopyns!) H
1. | Pasgensbl 1-4 OrlK-1.1 KoHTponbHble paboTbl
OrlK-1
2. | Pasgensbl 1-4 OlK-1.2 KoHTporbHble paboThl

20 TuvnoBble OLEHOYHbLIE cCpeaAcTBa UM MeToAMYECKME MaTepuanbl, onpegenswolme
npoueaypbl oLeHUBaHUs

20.1 TeKyLWMN KOHTPOSb yCNeBaeMoCcTu

KoHTponb ycneBaemocTu MO AUCLMNIIMHE OCYLLECTBAETCS C MOMOLLBIO CreayoLmX
OLE€HOYHbIX CpeacTB:
— KOHTPOSIbHbIE paboThl

MepeyeHb 3agaHNN ANA KOHTPONbHbIX paboT

KoHTponbHas pa6oTta Ne 1. AndPepeHumnanbHble ypaBHeHUs 1-ro nopsaka.

3apgaHue 1 (10 6anno.). PelwnTb anddepeHuUnanbHOE ypaBHEHME Y -y/(x+2)=x"+2x.
3apaHue 2 (15 6annoB). Pelwuntb anddepeHunansHoe ypaBHeHNEe (y*+2y-x)dy=2x.
3apaHwue 3 (15 6annoB). Peuntb anddepeHumansHoe ypaBHeHMe 3xy’+5y=(4x-5)y".
3agaHuve 4 (20 6annoB). Peluntb anddepeHumanbHoe ypaBHeHVe e'dx+(cos y+xe’)dy=0.
3apaHwue 5 (20 6annoB). Peluntb anddepeHumanbHoe ypaBHEeHME y=xy’-y>.

KoHTponbHas pa6ota Ne 2. AnddepeHunanbHbie ypaBHEHUS N-TO NOPSAAKA U
CUCTEeMbl ypaBHEHWA.

3apgaHue 1 (15 6annoB). PelunTb anddepeHumansHoe ypasHeHre y@ + 2y% + ) =0,
3agaHve 2 (20 6annoB). PewinTb cuctemy anddepeHuUManbHbIX YpaBHEHUA X =X -5y, i’
=2x-Y.

3apaHue 3 (15 6annoB). PelwnTs 3agady Kown y' +4y=8ctg2x; y(n/4) =5; y'(n/4) = 4.
3apaHue 4 (20 6annos). Pewntb 3agady Kowmn y”” - y’=2e*+ cos x;  y(0) = y(0) = y”(0) =
0.

OnucaHne TexHONOrMM NPoBeAEHNA
TpeboBaHUsA K BbIMONMHEHUIO 3a4aHNA (MNW LWIKanbl U KpUTEPUN OLIEHNBAHNS)

20.2 NpomexyTo4yHan aTrectauus




MpomexyToyHasa aTTecTauus no ANCLMNIIMHE OCYLLIECTBASETCH C MOMOLLBIO Cneayowmx
OLIEHOYHbIX CpeacTB:

cobecenoBaHue No BONpocam Ha 3K3ameHe.

MepeyeHb BONPOCOB K 3K3aMeHY.

1. YpaBHeHue ¢ pasgensaowmmmnca nepemeHHsiMn. O6wmun nHterpan, obuiee pelleHune,
YacTHble peLLeHus.

2. JlnHenHoe ypaBHeHWe nepBoro nopsiaka. Metoq Bapuaumm nponsBoOSibHOM NOCTOSAHHOM
(MMarpanxa).

3. YpaBHeHue bepHynnu.

4. YpaBHeHne PukkaTtn.

5. YpaBHeHue B nosHbIX guddepeHumanax. PelweHne ¢ nOMOLLBbIO MHTErPUPYIOLLLETO
MHOXUTENS (Criy4an 3aBUCUMOCTU MHOXUTENSA TOMNBbKO OT X UMW TOMBKO OT Y).

6. IHTerpupyowmn MHOXUTENb AN JIMHENHOrO ypaBHEHUS!.

7. 3apgava Kowwu ansa ypaBHeHMs1 NEpBOro nopsiaka.

8. Teopema 0 CyLLeCTBOBAHUN U €ANHCTBEHHOCTU PELLEHNS] YPaBHEHUS NePBOro nopsaka,
paspeLleHHOro OTHOCUTENBHO NPOU3BOAHOMN.

9. Ocobble To4kn, ocobble pelueHnd. Buabl ocobbix ToYek: y3en, ceano, LeHTp, okyc.
10. MeTog nocnegoBaTenbHbIX NPUBNIMKEHNI peLLEHNSA YpaBHEHMSI NEPBOro NopsiaKa.

11. YpaBHeHus1 nepBOro nopsigka, HepaspeLleHHble OTHOCUTENBHO NPOM3BOAHON (Criyvan,
KOr[a BblpaXatTcs X Unu y).

12. YpaBHeHue Jlarpanxa.

13. YpaBHeHue Knepo.

14. 3agava Kowwm ans anddepeHumanbHOro ypaBHeHNs N-ro nopsigka.

15. O6Lwme CBOMCTBA NIMHENHOMO ypaBHEHUS. [puHUMN Cynepnosnumnmn.

16. Onpenenutens BpoHckoro. [1Be TeopeMbl O NMMHENHOM 3aBUCUMOCTU. AnbTepHaTMBA.
dyHOoamMeHTanbHasa cMctemMa peLLeHun.

17. Teopema 0 CTpyKType o6Lero peleHns IMHENHOro OAHOPOAHOrO ypaBHEHMS.

18. Teopema 0 CTpyKkType o6Lero peeHns IMHENHOrO HEOAHOPOAHOIO YpaBHEHUS.

19. OgHopoAHOE NMHENHOE ypaBHEHME N-TO NopsiaKka C NOCTOSAHHBIMWU KO3 PULNEHTaAMMU.
Xapaktepuctmyeckoe ypaBHeHue. Criydam npocTbiX KOPHEN.

20. OgHopoAHOEe NIMHENHOE ypaBHEHWE N-ro nopsiika ¢ NOCTOSIHHbIMWU KO3 ULMEHTaAMMU.
Cniyyan KOMNNEKCHO-COMPSKEHHbIX KOPHEN XapaKTepPUCTUYECKOro YpaBHEHUS.

21. OgHopoAHOEe NIMHENHOE ypaBHEHWE N-ro Nopsiaka ¢ NOCTOSIHHbIMWU KO3 ULMEHTaAMMU.
Cniyyan KpaTHbIX KOPHEN XapaKTEPUCTUYECKOTO YPaBHEHWS.

22. HeogHopogHoe NMHenHoe ypaBHEHWE N-ro nopsigka ¢ NOCTOSAHHbIMU KO3dhduumeHTamu.
Cnyyan cneumanbHOM npaBomn YacTn. PesoHaHc.

23. MeToq BapuaLmm npon3sBOsibHbIX MOCTOSAHHLIX (JlarpaHxa) Ans JIMHENHOro ypaBHEHMS
BTOPOro nopsaka.

24. CucTeMbl MMHENHBIX YpaBHEHWI. MpuHUmn cynepnoauumn. Onpegenutens BpoHckoro.
CTpykTypa obuiero peleHns ogqHOPOaHON U HEOAHOPOLHOM CUCTEM.

25. OgHOpPOAHbIE CUCTEMbI JIMHENHBIX YPaBHEHU C NOCTOAHHBIMU KO3 PMLNEHTaAMM.
Xapaktepucrtudeckoe ypaBHeHume. Crnyyan npocTbIX, KpaTHbIX, KOMMIIEKCHO-CONPSAXEHHbIX
KOpHEN XapakTepucTU4eCKOro ypaBHeHUS.



26. HeogHopoaHble cUCTEMbI FIMHENHBIX YPaBHEHUI CO CrieumnanbHON NpaBon YacTbio.
Pe3oHaHc.

27. INoHATMS YCTONYNBOIO U HEYCTOMYMBOIO peLleHnin cucTeMbl anddepeHumnanbHbIX
ypaBHeHunn. OnpeaernieHe yCToOMYMBOCTU M aCUMNTOTUYECKON YCTONYMBOCTM Mo JIsinyHOBY.
28. CBeaeHve nccneaoBaHUs Ha yCTOMYMBOCTb NPOU3BOSIBHOMO PeLLIEHUs K MCCneaoBaHuIo Ha
YCTOMYMBOCTb NPOU3BOJSIbHOIO peLLeHUS.

29. ®a3oB0OEe NPOCTPaHCTBO, (haszoBast TpaekTopus, hba3oBbI NOPTPET, n3obpakatoLlas To4ka,
TOYKa nokos. ®as3oBble NepeMeHHbIe ANA YypaBHEHMSI BTOPOro nopsiaka.

30. ®aszoBas NNOCKOCTb NIMHEMHOrO ocumnnnaTopa 6e3 3aTyxaHus.

31. Bugbl To4kmn nokos. Toyka nokos Tuna «yseny».

32. Bugbl To4ku nokosi. Tovka Nokos Tuna «ceasioy.

33. Buapbl To4kM nokosi. Touka nokost Tuna «LUEeHTP».

34. Bugbl To4kn nokos. Toyka nokos Tmna «oKyc»

35. OnpegeneHne ycTon4yMBOCTU TPUBNASTbHOIO peLLeHns OAHOPOAHOM CUCTEMBI C
NOCTOSAHHLIMU KO3 PULMEHTAMUN NO KOPHAM XapakTePUCTUYECKOrO ypaBHEHUS.

36. NiccnepoBaHne Ha YCTONYMBOCTb MO NIMHEMHOMY (MO NEPBOMY) MPUBNMKEHNIO.

37. MeToa BaH aep lNons. MNepemeHHbie BaH aep MNons. PasgeneHne aBmxeHun.

38. YpaBHeHue BaH gep lMNMonsa. CtaymoHapHble peXnmbl, UX YyCTONYMBOCTb. NpeaenbHbIn LK.

nepequb nMpakTn4eCKuxX 3agau.

AnddepeHumarnbHble ypaBHEHNA U CUCTEMbI ypaBHEHUI, 3aaada Kowwn.

1. y’-2y’=x3-x+e*. 6. y’+y=cos x+2e* .

2. y+2y+5y=0, y(0)=1, Y(0)=0. 7. y’+4y'+5y=0, y(0)=2, y'(0)=0.
3.y +8y”"+16y”=0. 8. y'+y'+0.25y=0.

4. X'=-3x-y, Y=Xx-y. 9. X'=-x+y, y'=x-y.

5. y'-4y'+4y=e* /X3 10,y +y'=(e*+1) ™.

11. y"-y=e™+x. 16. y"+3y'=9x+e?.

12. y’+3y'+2y=0, y(0)=0, y'(0)=1.  17. y’+3y'’=0, , y(0)=0, y'(0)=1.
13. 4y""+4y”+y’=0. 18. y”’+12y”+36y’=0.

14. X'=y, y'=x. 19. x'=-4y, y'=x-4y.

15. y"-2y'+y=e* /X2 20. y"+y=1/cos X.

21. y-yl/(x+2)=x2+2x. 26. y'+(1-2x)y/x*=1.

22. 2(x+y*)dy=ydx. 27. (13y*-x)dy=4ydx.

23. y'+2xy=2x°y*. 28. xy'+y=xy>.

24. (2x-1-y/x?)dx+(1/x-2y)dy=0. 29. (5xy?-x3)dx+(5x%y-y)dy=0.

25. y=2xy’-8y". 30. y=3y'*-y’.

YCTOMYMBOCTb TpnBMasribHOro peweHmna Cuctemsl ypaBHeHVIVI no J'II/IHeIZHOMy I'IpI/I6J'II/1)KeHIMO.

X'=x-3y+x3-8xy, y'=4x+y-1+e™.
X'=2x-y-sin X, y'=4x+y+cos y-e*.
X'=2.5x-y-1+(1+x)"2,  y'=4x-y+In(1+y?).
X'=-6x-y-1+x'+e* cos y, y'=x-3y+y%
X'=2x+y-2+2 e*cos?y, y'=-y+In(x+1)+e’-1.

aorODN -~



[ns oueHnBaHWsi pe3ynbTaToB 00y4YeHNsi Ha ak3ameHe ncnonb3yeTcs 4-6annbHas Wwkana:

«OTJIMYHO», «XOPOLLUO», «yOOBIIETBOPUTESIbHO», KHEYOAOBINETBOPUTESIBHO».

KpI/ITepVII/I OLleHMBaHNA KOMMNETEHLMI

Kputepum oueHmBaHnsa KoMneTeHUNNn

YpoBeHb
ChopMUPOBAHHOCTU
KOMMNEeTEeHLMN

LLikana oueHok

O6yuyatomnmncs B NosiHoOM Mmepe Brnageet
NOHATUNHBLIM annapaTtoMm U TeoPEeTUYECKMMN
OCHOBaMW AUCLUMNINHBI, cnocobeH
UNNICTPMPOBAaThL OTBET NpumMepamu, daktamu,
AaHHbIMW Hay4HbIX UCCIeAO0BaHUN, NMPUMEHSATb
TeopeTn4ecKkmne 3HaHus Ona peLueHns
NPaKTUYECKNX 3aa4ay AaHHOW ONCLUMNIIHDI.

[MoBbIWEHHbIN
YPOBEHb

OT1nuyHo

O6yuvatowmncs B NONHOM Mepe Bnageet
MOHATUMHBLIM annapaToM N TEOPETUYECKUMU
OCHOBaMW ANCLUMNINHBI, cnocobeH
UNNICTPUPOBaTL OTBET NpMMepamu, pakTamu,
AaHHBIMW Hay4YHbIX UCCeg0BaHMIN, NPUMEHNATb
TeopeTnYeckMe 3HaHMS NS peLleHns
NpaKTUYECKNX 3aaa4 AaHHOW ANCLUMNIIMHLI.
[onyckaeT oWnbKM Npu peLleHnn 3Tux 3agau.

Ba3oBhbIi ypoBeHb

XopoLuo

O6y4atoLmnmncs 4yacTMYHO BnageeT NOHATUNHBLIM
annapaTtoM 1 TeOPEeTUYECKMMMN OCHOBaMMU
ANCLUMNNWHBI, cnocobeH MNNICTpupoBaTb OTBET
npumepamu, akTammn, JaHHBIMU HayYHbIX
nccneaoBaHuin, NPUMEHSTL TeopeTuyeckme
3HaHUA ONS pelleHns NPakTUYecknx 3agad
JAaHHOM OUCLMUMNINHbI.

[onyckaeT oWnOKN Npy peLleHnn 3TuxX 3agav.

[MoporoBbI ypoBEHb

YposnetsopuTenb
HO

OTBET Ha KOHTPONMbHO-U3MEPUTESBHbIN
mMaTepuan He COOTBETCTBYET NOObIM
TpeM(YETLIPEM) U3 NEPEYNCIIEHHbIX
nokasatenen. Oby4aroLwminca AeMOHCTpUpyeT
OTPbIBOYHbIE, (hparMeHTapHbIE 3HAHUS,
ponyckaeT rpybble owmoku.

Heynosnetsopute
NbHO




JNIUCT COrNACOBAHUN

PABOYASA MPOrPAMMA YYEEHOW ONCLMNNNHDI

HanpaeneHue/cneymansHocTb 03.03.03 Pagnodumamka

Oucumnnuua 51.0.17 OnddepeHumnanbHble ypaBHEHNS

MNpodmnb noaroToBku: Pagnodmanka 1 anekTpoHurka.

dopma oby4yeHus: ouHas

YyebHbin rog 2025/2026

OTBETCTBEHHbIN UCNOMHUTEND

3aBeqyowmin kacegpon matemaTmyeckom o
M3NKN N MHPOPMALMOHHBIX TEXHONOIMM  J—— Mepecenkos C.A. 28.06.2024

UcnonHutenu

[oueHT Kadeapbl MaTeMaTUYECKON OU3NKN

N MH(POPMALMOHHbBIX TEXHONOIMM Kypun A.®. 28.06.2024
.20
domkHocmb, nodpasdesneHue nodnucek pacwughposka nodnucu
COIMACOBAHO
Kypatop OOI1
Nno HanpaeneHuto/cneynanbHOCTH .20
rnoonuce pacuwiughposka nodnucu
HauyanbHuk otaena obcnyxusanua 3HB .20
nodnuchb pacuwugbposka nodnucu

[Mporpamma pekoMmeHaoBaHa: Hay4yHO-MeToaANYECKMM COBETOM huamnyeckoro dakynbTeTa,
npotokon Ne6 ot 27.06.2024r.




