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

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

YTBEPXOAIO
3aBeayowmin kaceapomn

MatemaTuydeckon on3snku
N MHOPMALMOHHbBIX TEXHOMNOIMM

bepecenre” C.A. Nepecenko

28.06.2024r.

PABOYAS MPOrPAMMA YYEEHOW ONCLMUMNITUHDI

B51.0.11 OnddepeHuUuanbHbIe U UHTerpanbHble YpaBHEeHUs

1. Kog u» HaumeHoOBaHue HanpaBrieHusA noaroTtoBku/cneumnanbHOCTU:

09.03.01 HdopmMaTUKa U BblMUCIUTENBbHAA TEXHUKA

2. Npocdunb nogroroBku/cneumanusauus: [porpammHo-annapaTHble CpeacTBa
NMHOPMALIMOHHbBIX CUCTEM.

3. KBanudukauusa BbinyckHuka: 6akanasp
4. dopma obyyeHUsA: o4Had

5. Kacheppa, oTBeuvarowan 3a peanusauumro gaucumnnumibl: 0803 matemaTnyeckon Usnkm n

NHAOPMALIMOHHbLIX TEXHOOIMN

6. CoctaButenu nporpammbl: KypuH AnekcaHgp PegopoBuyd, kKaHanaaTt ousnko-

MaTeMaTnv4eCcKmnx Havk, AOLIEHT

7. PekomeHaoBaHa: Hay4yHo-mMeToanMyecknmM cCoBeToM Omn3nYeckoro dpakynbTeTa, NpoToKos
N6 o1 27.06.2024r.

8. YuebHbI roa: 2025/2026 CemecTtp(bl): 3.4



9.llenn n 3apgaum y4eO6HOW ANCLUUNINUHbI
uesb AUNCUMNANHBL: COPMUPOBATL Y CTYAEHTOB PyHAaMeHTasrbHble OCHOBbI BECbMa
pa3BeTBNEHHOro 6a3oBoro kypca «AnddepeHumanbHble U MHTErpanbHbIe YPaBHEHUS Y,
Nno3BonsALIne BECTU UCCNefoBaHUs Mo pasnuYHbIM HayYHbIM HanpaBfeHnaM cneynanbHOCTH.
334341 ANCLUUNINHBDI:

e N3yyeHne 6a3oBbIX NOHATUIN Teopun anddepeHunanbHbIX ypaBHEHWI;

¢ OCBOEHME OCHOBHbIX MPUEMOB peLLEHNA NPaKTUYECKNX 3a4ay No TeMaM AUCLUNIINHDI,

eNpuobpeTeHne onbiTa paboTbl C MAaTEMATUYECKON U CBA3AHHOM C MaTeMaTUKON Hay4YHOMU U

y4yebHoNn nuTepaTypon;
e PA3BUTNE YETKOrO NTIOrMYECKOro MbILLIEHUS.

10. MecTo yyebHOM AMcuMnuHbI B cTpyKType OOI:

OucumnnuHa «uddepeHunanbHblie N MHTerpanbHble YpaBHEHNSA» OTHOCUTCA K
MaTeMaTU4eCKOMY U eCTECTBEHHOHAaY4YHOMY LMKy OMCUMMNANH y4eBHOro nnaHa u aBnaeTcd
COCTaBHOW YacTblo rpynnbl NpeamMeToB, 06beanHeHHbIX B Moaynb «MatemaTtukay. [laHHas
ANCUMNIIMHA ABNSEeTCH HeoBXoAMMON AN OCBOEHUS OCTallbHbIX AUCUMMINH
€CTEeCTBEHHOHaY4YHOro LMKna 1 aucumnimH npodgeccrmoHanbHoro umkna OOl n oTHocuTcs K
rpynne ob6s3aTteribHbIX QUCUMMAVH OTPacnn Haykn 1 Hay4yHOW crneLmanbHOCTU
obpasoBaTtenbHon komnoHeHTbl OOl (B cooTBeTCTBUM ¢ PefepanbHbIMU rocyaapCTBEHHBIMU
TpeboBaHuamu (PIT)). CogepxaHne gucumnnmHbl 6a3npyeTca Ha 3HaAHUAX, MPUOBPETEHHbIX B
Kypcax MaTemMaTMyeckoro aHanunsa v nMHenHon anredpobi.

11. MnaHupyemble pe3ynbTaTbl O0y4YeHMA NO AucuunuHe/MoAaynio (3HaHUSA, YMeHUs,
HaBbIKU), COOTHECEHHbIE C NNTaHMPyEMbIMU pe3yfibTaTaMu OCBOEHUS obpa3oBaTenbHOMN

nporpamMmmvbl (KOMneTeHLWISlMM BbII'IyCKHMKOB):

Kog | Hasanwue Kog(bl) | MHankaTop(bl) lMnaHupyemble pesynbtaTtbl
KomMneTeHumm oby4yeHuns
Ol1K- | CnocobeH OlK- OnupaeTtcsa Ha ocHOBbI | [leMOHCTpUpyeT 3HaHUs
1 NPUMEHATb 1.1 MaTeMaTUKn, PU3nNKn, AnddepeHumanbHbIX U
€CTeCTBEHHOHaYYHb! BblYUCNUTENBHOM WHTErpanbHbIX YpaBHEHWUN,
en TEXHUKN U KOTOpble UCMOMb3YyTCs
06LLEeNHKEHEPHbIE nporpaMmMmnpoBaHus AS151 NOCTPOEHNA Moaenen
3HaHus, MeToabl Npyv NOCTPOEHUM N KOHCTPYMpOBaHUSA
MaTtemaTU4eckoro MoZenu npeameTHON anropnuTMoB peLleHus
aHanusaun obnactn B pamkax NpakTUyecknx 3agau.
MOAENMPOBaHMs, TeopeTn4ecKoro n
TeopeTU4eCcKoro u 3KCNepUMeHTanbHOro
3KCNepUMEHTanNbHOro nccnenoBaHus
nccnenoBsaHus B Or1K- MnaHupyeT pelueHne MpumensieT
npodgeccnoHansHon | 1.2 npodeccnoHasnbHbIX anddepeHumansHble n
AeATenbHOCTH 3agay C NpUMEHEHNEM | MHTerparnbHble YpaBHEHUSA
€CTECTBEHHOHAY4YHbIX N | ANS peLeHns
oOLLenHXeHepHbIX npakTU4ecKnx 3agau.
3HaHUW, METO40B




MaTeMaTU4eCcKoro
aHanmsaun
MOZEeNUPOBaHUS

OrK- AHanunsupyet Micnonb3yeT HaBbIKn

1.3 pe3ynbTaTbl KBanMuumpoBaHHOro
TeopeTU4ecKoro u BblbOpa 1 aganTauuun
3KCrnepuMeHTarnbHOro AnddepeHumanbHbIX U
nccneoBaHus WHTerpanbHbIX YpaBHEHWUN
npeamMeTHOM obnactn B | ANs peLeHns NHXeHepHbIX
pamkax 3agad B chepe
TEopPeTUYECKoro un npodeccnoHanbHOn
3KCNepuUMeEHTanbLHOro AeATerlbHOCTU.
nccrnegoBaHng

12. O6bemMm gncumninHbl B 3a4eTHbIX eaMHuMUax/vyac.(s coomsemcmsuu ¢ y4e6HbIM MIaHOM) —

5/180.

dopma NnpoMeXyTOHYHOM aTTecTauum - 3a4eT/aK3aMeH

13. TpyaoeMKoCTb No BMaam y4yeoHomn paboTbl

TpyooemMKoCTb
Bug yue6HoM paboTsl Beero No cemecTpam No cemecTpam
3cemecTp 4cemecTp
AyaNTOPHbIE 3aHATUS 90 36 54
nexkuumn 44 18 26
B TOM npakTn4eckne 46 18 28
yucne: nabopaTopHbl 0 0 0
e
CamocTodarenbHas paborta 54 36 18
B TOM YuCrie: KypcoBas 0 0 0
paboTta (NpoekKT)
dopma NPOMEXYTOYHON 36 - 36
arTectaumu
WToro: 180 72 108




13.1. CopepxaHume AUCUUNNUHbI:

n/n

HanmeHoBaHue
pasgena
ONCLUMNSINHDBI

CopepxaHue pasgena gUCUunmnHbI

Peanunsauus
pasgena
AVNCLUUMNINHBI
C MOMOLLIbIO
OHNaunH-
Kypca,
QYMK

1. Nlekuunn

1.1

BBegeHune B
npeamet. Nctopus.
OcCHOBHbIE€ NOHATUS.
YpaBHeHUs nepBoro
nopsigka.

3apgava Kowwm ons ypaBHeHUSA NepBoro nopsiaka.
Ob6uwee pelleHne, obwmn nHTerpan. YpaBHeHus ¢
pasgensaowmnMMnca nepemMeHHbIMU. YpaBHeHUS,
KOTOpble CBOOATCS K ypaBHEHUAM C
pasgensowmnmMmncs nepeMeHHbIMn. JInHenHoe
ypaBHeHue. MeTog Bapraumm Npon3BofbHON
noctosiHHou (MeTtog Jlarpanxa). YpaBHeHue
BepHynnu, ypaBHeHne Pukkatn. YpaBHeHWe B
NONHbIX AnddepeHumanax. PelieHe ¢ NoMOLLbIO
NHTErpupytoLero MHoXxmnTena. VIHTerpmpyowwmm
MHOXWUTENb ANS NMMHENHOro ypaBHeHUNA. Teopema
CYLLIECTBOBAHUSA N €ANHCTBEHHOCTU peLLeHns
ypaBHEHNSA NepBOro nopsiaka, paspeLleHHoro
OTHOCUTENbLHO Npoun3BogHon. Ocobble TOYKM,
ocobble peweHusi. Buabl ocobbix Touek (y3en,
ceano, ueHTp, gokyc). Metoa nocnegoBaTesibHbIX
NpUBNKEHUN. YpaBHEHUS1, Hepa3peLleHHble
OTHOCUTESTbHO NPOU3BOAHON. YpaBHEHNE
JTarpanxa, ypaBHeHune Knepo. O6uwmin metoq
WMHTerpupoBaHus. Teopema cyLLeCcTBOBaHUS U
€[AVHCTBEHHOCTM peLUEeHus.

1.2

YpaBHEHUs1 N-ro
nopsigka. JInHenHble
ypaBHEHUS.

3apayva Kowwu ansa ypaBHeHUs nN-ro nopsiaka.
MoHmxeHusa nopsagka. JInHenHble ypaBHEHUS N-TO
nopsgka. O6wwme ceonctea. MpuHUMN
cynepnosvumn. JINHeNHO 3aBUCUMbIE U NTMHENHO
He3aBucuMble pelleHnda. OnpegenuTenbs
BpoHckoro. [1Be TeopeMbl O NMMHENHON
3aBUCUMOCTU peLleHnn IMHENHOIO O4HOPOAHOrO
ypaBHeHud. AnbTepHaTuBa. PyHOamMeHTanbHas
cucTema pelueHuin. Teopema o CTpyKType obLiero
peLlleHns NIMHENHOro OAHOPOAHOIO ypaBHEHUS.
Teopema o CTpyKType obLiero peleHus
NMHENHOro HEOAHOPOHOIO YPaBHEHUS.
JInHenHble ypaBHEHUs N-ro nopsiaka c
NOCTOSAHHLIMU KO3 puumeHTamu. OgHopoaHbIe
ypaBHeHNA. XapakTepucTnyeckoe ypaBHeHue.
Cnyyan NpocCTbIX, KOMMIEKCHO-COMPSXKEHHbIX,




KpaTHbIX KOPHEWN XapaKTepUCTUYECKOro
ypaBHeHna. HeogHOpOAHble ypaBHEHUS.
CneuuwanbHas npaBas YacTtb. Pe3oHaHc. MeToa
Bapmauum Npou3BOSibHbIX MOCTOSAHHLIX (MeToA
Jlarpanxa) ons NMHENHOro ypaBHEHNA BTOPOro
nopsgka.

1.3

CucremMbl NMHENHbIX
ypaBHEHUN.

MpuHumn cynepnosuumn. Onpegenutens
BpoHckoro. AnbTepHaTuBa. TeopeMbl O CTPYKType
obLero peLeHns ogHOPOAHON U HEOOHOPOOHOW
cuctem. CnCTeMbI IMHENHBIX YPaBHEHUN C
NOCTOSAHHbIMU KO3dhpuumeHTamun. OgHopoaHble
cuctembl. Crydam NpoCTbIX U KPaTHbIX KOPHEN
XapaKkTepucTU4eCKoro ypaBHeHus.
HeogHopoaHble cuctemsl Co cneunansHOu
npaBoun 4YacTbHo.

1.4

YcTOn4mMBOCTL
peLleHnin
anddepeHumanbHbl
X YPaBHEHUN ~
cucTeMm.

[MoHATNA yCTOMYMBOIO U HEYCTOMYMBOIO PELLEHUMN.
OnpepgeneHne ycTonymMBocCTM Mo J1anyHoBy.
OnpepeneHve acUMNTOTUYECKOWN YCTONYNBOCTH.
CeepaeHve nccnegoBaHus Ha yCTONYMBOCTb
NPOWU3BOSNBLHOMO pPeLleHns K nccnefoBaHuo Ha
YCTOWNYMBOCTb TPMBUASTbHOMO pELLEeHUS.
OnpepeneHne yCTOMYMBOCTU TPUBMANIBHOMO
pewweHnsa. PasoBoe npocTpaHcTBo. PasoBas
TpaekTopus. ®a3oBbii nopTpeT. M3obpaxatowas
Touka. Toyka nokosi. Pa3oBble NnepeMeHHble AJ1s
ypaBHeHNSA BTOPOro nopsigka. ®asosas nnockoCTb
NMHeHoro ocumnnaTopa. Buapl Toukmn nokos
(y3en, cegno, ueHTp, okyc). OnpenenexHune
YCTONYMBOCTM TPUBMNANBHOIO peLleHnNst CUCTEMDbI
NUHENHbIX YpaBHEHNN C MOCTOAHHBLIMU
KoappuumeHTamun. Metoa yHkumm JisnyHosa.
MccnenoBaHme Ha YCTOMYMBOCTL MO NEPBOMY
(nnHerHomy) npubnwmxeruto. MeTtoa BaH aep
Mons. NMepemeHHble BaH aep MNMons. PasgeneHne
ABWXeHUN. YpaBHeHue BaH aep lMons.
CraumoHapHbie pexumsbl konebaHunn. Nx
yCcToMuYnBOCTb. penenbHbin umkn. MNoHaTne ob
acMMNTOTMYECKUX MeToAaXx.

1.5

NHTerpanbHble
ypaBHEHUS.
YpaBHeHue
dpegronbma.

OcCHOBHbIe NOHATUA. Bnabl NIMHENHbIX
WHTerparbHbIX YypaBHEHUN. YpaBHEHNE
®pearonbma 2-ro poga C BblIPOXAEHHBbIM S4POM.
MHTerpanbHbIM onepaTop. Teopema o
CyLLEeCTBOBaHMN N €ANHCTBEHHOCTU peLLeHnsd
Heo4HOPOAHOro ypaBHeHust dpegronbma 2-ro
poaa. PesonbBeHTa. PelueHne ypaBHeHUs Yyepes
pe30bBEHTY. XapakTepUCcTU4eCKme 3Ha4YeHns 1




cobCTBEHHbIE PYHKLUMN OOHOPOAHOrO YpaBHEHMS
®pearonbma 2-ro poga. Cnyyan BbIPOXAEHHOTO
agapa. YpaBHeHUs Tuna ceepTku no dypoe.
YpaBHeHUs1, KOTOpblE peLlatoT C NOMOLLbK CUHYC-
N KOCUHYyC-NpeobpasoBaHnin dypbe.
CummeTpuyHoe agpo. Teopema MunbbepTa-
WmuaTa. PeweHne nHTerpanbHbIX ypaBHEHUI C
CUMMETPUYHBIM S4pOM. YpaBHeHne dpearonbma
1-ro poga. HeycTon4mMBoCTb peLLeHus.

1.6

YpaBHeHue
BonbTeppa.

OnddepeHumarnbHble ypaBHEHUSA U ypaBHEHNE
BonbTeppa. Teopema o cywiecTsoBaHUM U
€[VHCTBEHHOCTM peLleHnst ypaBHeHusa Bonbteppa
2-ro poga. PesonbBeHTa. PelweHune yepes
pPe30sIbBEHTY. YpaBHEHME TUMna CBEPTKN.
lMpeobpasoBaHue ypaBHeHna BonbTeppa 1-ro
poa K ypaBHEHUIO 2-ro poaa.

. MpakTuyeckune 3aHATUA

2.1

BeeneHne B
npegmeT. Vctopus.
OCHOBHbI€ NOHATUS.
YpaBHeHust NnepBoro
nopsiaka.

3agada Kowwn onga ypaBHeHUS NepBoro nopsigka.
OObuwee pelwieHne, 0bWmMI MHTerpan. YpaBHeHus ¢
pasgensaowmnMmca nepemMeHHbIMN. YpaBHEHNS,
KOTOpble CBOOATCH K ypaBHEHUAM C
pasgensaowmnMmca nepemMeHHbIMN. JInHenHoe
ypaBHeHue. MeTon Bapuaumnm npon3sosibHON
noctosiHHou (MeTog JlarpaHxa). YpaBHeHue
BepHynnu, ypaBHeHne PukkaTtun. YpaBHeHue B
nonHbIxX andpdepeHymanax. PelweHne ¢ noMmoubo
NHTErPUPYIOLLIErO MHOXUTENS. VIHTErpupyoLwmnin
MHOXUTENb ANA JIMHENHOrO ypaBHeHUs. Teopema
CyLLEeCTBOBaHUS U €ANHCTBEHHOCTU peLleHns
ypaBHEHNSA NepBoro Nopsiika, paspeLLleHHoro
OTHOCUTESNbHO NpondsoaHon. Ocobble TOYKM,
ocobble peweHus. Buabl ocobbix Touek (y3en,
cenno, ueHTp, okyc). Metoa nocnegoBaTesibHbIX
NpUGNMXKEHUN. YpaBHEHUS1, HEpPa3peLLEHHbIE
OTHOCUTESIbHO NPOU3BOAHOWN. YpaBHEHMEe
JNarpanxa, ypaBHeHne Knepo. O6wmin metoq
NHTErpupoBaHuS.

2.2

YpaBHeHUs n-ro
nopsaka. JInHenHble
ypaBHEHUA.

3agada Kowwn gnga ypaBHeHUs n-ro nopsgka.
MeToa noHwxeHus nopsagka. JInHenHble
ypaBHeHua n-ro nopsigka. Obwme cBoncTBa.
MpuHumMn cynepnosnummn. JIMHENHO 3aBUCUMBbIE U
NNHENHO He3aBucuMble pelleHns. Onpegenurens
BpoHckoro. [1Be TeopeMbl O JIMHENHOM
3aBMCMMOCTW peLleHNn NTIMHENHOro O4HOPOAHOIo
ypaBHeHua. AnbTepHaTmBa. PyHOameHTanbHas
cucTemMa peLueHnin. Teopema o CTPYKType obuiero




peLlleHnsa NMHENHOro OAHOPOAHOIO YpaBHEHUS.
Teopema o CTpyKkType o6Liero peleHus
NUHENHOro HeOAHOPOHOIO YPaBHEHUS.
JInHenHble ypaBHEHUS N-ro nopsigka c
NOCTOSAHHLIMW KO3 PULMEHTaMM.
Xapaktepuctmyeckoe ypaBHeHue. Criyvyam
NPOCTbIX N KpaTHbIX KOpHen. Criyyam KOMMNNeKCcHo-
COMpsKEHHbIX KopHen. HeogHopoaHble
ypaBHEHNA CO crneuunanbHON NpaBoun YacTbio.
Pe3oHaHc. JlnHenHbIn ocumnnnatop. MeTtoq
Bapmauum Npom3BOSibHbIX MOCTOSAHHbLIX AN
NUHENHOro ypaBHEHNA BTOPOro nopsaka.

23

Cucrembl NUHENHbIX
ypaBHEHUN.

MpuHUun cynepnosuuyumn. Onpegenntens
BpoHckoro. AnbTepHaTuBa. Teopembl O CTPYKType
obLero peLlueHns ogHOPOAHOM N HEOAHOPOAHOMN
cucteMm. Cnuctembl NUHENHbIX ypaBHEHUN C
NOCTOSAHHbIMU KO3dhpuumeHTamu. OgHopoaHbIe
cuctembl. Cnyyam NPOCTbIX U KPaTHbLIX KOPHEN
XapaKTepPUCTUYECKOrO ypaBHEHUS.
HeogHopoaHble cuctemsl CO cneunanbHOu
npaBoKn YacTbHo.

24

YCTONYMBOCTb
peLeHni.

[MoHATUA YCTOMYMBOrO U HEYCTONYMBOTO PELLEHUN.
OnpepeneHne ycTonymMBocTr No J1anyHoBy.
OnpepeneHne acUMNTOTUYECKOWN YCTONYNBOCTH.
CBepeHune nccnegoBaHUs Ha YCTOMYUMBOCTb
NPOWN3BOSILHOMO pPeLleHNs K nccnefoBaHuio Ha
YCTOWNYMBOCTb TPMBMUASTbHOMO pPELLEeHUS.
OnpeperneHne yCToOMYMBOCTU TPUBMASIBHOMO
pelweHnsa. PasoBoe NnpocTpaHcTBo. PasoBas
TpaekTopus. ®asoBbii nopTpeT. M3obpaxatoLas
Touka. Toyka nokosi. PasoBble NepeMeHHble 415
ypaBHeHnsa BTOporo nopsiaka. Pasosas nrocKoCTb
NMHenHoro ocumnnaTopa. Bugbl Toukmn nokos
(y3en, cegno, ueHTp, gokyc). OnpenenexHune
YCTONYMBOCTM TPUBMNASNIBHOIO peLleHnsi CUCTEMbI
NIMHENHBbIX YpaBHEHNN C NMOCTOAHHBLIMUN
KoapbpuumeHtamn. Metog doyHKumMK JlanyHoBsa.
MccnenoBaHme Ha yCTOMYMBOCTL MO NEPBOMY
(NMMHenHomy) npnbnuxenunto. Metoa BaH aep
Mons. NepemeHHble BaH aep lNons. Pasgenenve
ABWXEHUN. YpaBHeHue BaH aep lMons.
CraumoHapHble pexuMbl konebaHun. Nx
ycTonumBocTb. [penenbHbin umkn. NoHaTne o6
acMMNTOTMYECKUX MeTOAAX.

2.5

WHTerpanbHoe
ypaBHeHue

YpaBHeHue Ppearonbma 2-ro poga c
BbIpOXAEHHbIM A4poM. VIHTerpanbHbIn onepartop.




dpegronbma. Teopema 0 cywecTBOBaHUN N €AUHCTBEHHOCTHN
peLlleHna HeOQHOPOAHOrO YpaBHEHMS
®pegronbma 2-ro poga. PesonbBeHTa. PelleHne
ypaBHEHNA Yepes pe30SIbBEHTY.
Xapaktepuctudeckme 3HayeHns n cobCcTBeHHbIE
dYHKUMM 0QHOPOAHOrO ypaBHeHus dpefronbma
2-ro poga. Cnyyan BbIpOXOEHHOIO sapa.
YpaBHeHust Tuna cBepTkn No dypbe. YpaBHEHUS,
KOTOpble peLLarT C NOMOLLBI CUHYC- N KOCUHYC-
npeobpasoBaHu Pypbe. CUMMETPUYHOE A400.
Teopema NmnbbepTa-lUmuarta. Pewenne
NHTErpanbHbIX YpaBHEHUA C CUMMETPUYHBIM
aapom. YpaBHeHue ®pegronbma 1-ro poaa.
HeycToM4YMBOCTb peLleHuns.

2.6 | MHTerpanbHoe YpaBHeHue BonbTeppa n auddepeHumansHble
ypaBHeHue ypaBHeHnA. Teopema O CcyLecTBOBaHUN U
BonbTeppa €ANHCTBEHHOCTU peLleHnsa ypaBHeHUs BonbTeppa

2-ro poga. PesonbBeHTa. PelweHune yepes
PEe30SIbBEHTY. YpaBHEHME TUMNa CBEPTKN.
MpeobpasoBaHue ypaBHeHna BonbTeppa 1-ro
poda K ypaBHEHUIO 2-ro poaa.

13.2. Tembl (pa3genbl) AUCLUUNIIUHBLI U BUAbI 3aHATUN:

Buabl 3aHATMI (YacoB)
Ne HanmeHoBaHue TeMsbl Moaktuue | NaGooat CamocTtoaT
n/n (paspena) aMcunnunHbI Jlekumn P P enbHas Bcero
cKkue OpHble
paboTa
1.1 BeeneHuve B npeamer.
7 .0
ctopus. OCHOBHble 10 10 12 32
NOHATUSA. YpaBHEHUS
nepBoro nopsiaka.
1.2 Yy - :
paB|:|eva n-ro nopsgka 10 10 12 32
JInHenHble ypaBHEHUS.
1.3 C /
ncTemsbl J:MHeMHblx 4 4 4 12
ypaBHEHWIA.
1.4 YCTONYMBOCTb peLLeHnin
anddepeHumanbHbIX 8 8 10 26
YPaBHEHUN U CUCTEM.
1.5 MHTerpanbHble ypaBHEHUA.
4 4 4 12
YpaBHeHue ®Opegronbma.
1.6 YpaBHeHue BonbTeppa. 8 10 12 30
Wtoro: 44 46 54 144




14. MeTogn4yeckme ykasaHua Aona oby4vyarowmxcsa Nno 0OCBOGHUIO AUCLUNIIUHBI

Mpw n3y4yeHnn oNCUMNIMHbI PEKOMEHOYETCA NCMOMNb30BaTh CrieayoLmMe cpeacTea:

- PEKOMEHAYEMYIO OCHOBHYIO U JOMNOSTHUTENBHYIO NUTEpaTypy;

- METOAMYECKME YKa3aHMs 1 nocobus;

- QNEKTPOHHbIE BEPCUM YH4EOHMKOB M METOANYECKMX YKa3aHWU ANA BbINOMIHEHNS NPaKTUYECKMX
pabor.

dopma opraHu3auumn caMoCToATENbHON paboTbl: MOArOTOBKA K ayANTOPHBIM 3aHATUSAM;
BbINOSIHEHNE JOMALUHUX 3a4aHUI; BbIMOMHEHME KOHTPOSbHbIX paboT.

[Mpn ncnonb3oBaHMM ANCTAHLMOHHBIX 06pa3oBaTENbHBIX TEXHOMOMN N 3NEKTPOHHOIO
00yyeHuns BbINOMHATL BCE YKa3aHUsA npenogasaTernien, BOBpeMsi nogkrtoyatees k online
3aHATUSAM, OTBETCTBEHHO NOAXOAMTb K 3a4aHMAM AN CAaMOCTOSATENbHON paboThl.

15. lNepeyeHb OCHOBHOM W AOMONIHUTENBLHOW nUTepaTypbl, PECYypPCOB MWHTEPHeT,

HeoOXoaUMbIX OJIA OCBOEHUSA AUCUMUNIINHDbI (Criucok numepamypbl 0GhOPMISemcs 8 coomeemcmeuu
¢ mpebosarusimu TOCT u ucrionb3yemcsi obujasi CK803Hasi Hymepauusi 0518 ecex audo8 UCMOYHUKO8)

a) OCHoBHasi nuTeparypa:

Ne n/n NcTOYHUK

JlnteuH [.5. O6blkHOBEHHbIE AMddepeHUnanbHble ypaBHeHUS: y4ebHoe nocobue /
JintemH [.6., Menewko C.B., MamaeB N.MN. — Mockea: CtaBpononbckun [AY, 2017
.— 76 c. — OBbikHOBEHHbIE AnddepeHUmnanbHble ypaBHEHNS [ONEKTPOHHbIN

1 pecypc]: YyebHoe nocobue / [1.6. NluteuH, C.B. Menewko, N.N. Mamaes -
Crasponons : AFPYC CTtaBponosibCKoro roc. arpapHoro yH-ta, 2017. — ISBN
gau_00125. — <URL:

https://www.studentlibrary.ru/book/stavgau_00125.html>.

Teepaooxnebosa E.B. InddepeHumnanbHbie ypaBHEHUSA. YCTONYMBOCTb PELLEHWUNA.
YpaBHeHUs 1 cUcTeMbl NePBOro nopsiaka: ydebHoe nocobue / Teepgoxnebosa E.B.
— Mocksa: MUCuC, 2020. — 165 c. — dudppepeHumnanbHble ypaBHEHNS.

2 YCTONYNBOCTb peLLUEHNA. YpaBHEHUSA U CUCTEMbI NEPBOro Nopsiaka [SNeKTPOHHbIN
pecypc]: y4eb. nocobue / E.B. TBepgoxnebosa. - M.: MUCuC, 2020. — ISBN 5-
907226-67-8. —

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

6) gononHuTenbHasa nuTepartypa:

Ne n/n NcToYHMK

TuxonoB A.H. InddepeHumanbHble ypaBHeHUs: y4ebHunk / TuxoHos A.H.,
BacunbeBa A.b., CeewHunkoB A.I. — Mocksa: ®uamatnut, 2002 .— 256 c. —
OundbdepeHumanbHble ypaBHEHUS [ONEeKTPOHHbLIN pecypc]: Y4ueb. ons By3oB /

1 TuxoHoB A.H., Bacunbesa A.B., CeewHukoB A. I". - 4-e naa., - M. : DUSMATIIUT,
2002 Kypc BbICcLIen MaTeMaTUKn U MatemaTtmnyeckon omsmkn. Boin. 6 .— ISBN 5-
9221-0277-3 .—
<URL:https://www.studentlibrary.ru/book/ISBN9785922102773.html>.

Onbcronby J1.9. AnddepeHumanbHble ypaBHeHMS: y4ebHuk / Anbcronby, J1.9. ---
Mocksa: Hayka, 1965. --- 424 c.

3 ®dununnos A.®. C60pHKK 3agay no anddepeHLmanbHbIM YpaBHEHNSM: [ydebHoe



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
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

nocobue] / A.®. dunmnnos. — N3a. 4-e. — M.: Jlubpokom: URSS, 2011 .— 235, [2]
C. : un., Tabn. — (Knaccuveckun y4ebHuk MIyY) .— ISBN 978-5-397-01632-2.

BacunbeBa A.b. MIHTerpanbHble ypaBHeHusi/ BacunbeBa A.b., TuxoHos H.A. ---
Mocksa: ®usmartnut, 2002. --- 160 c.

30H B.A. Jlekumn no nuterpanbHbiM ypaBHeHnam/ B.A. 3oH. --- Mocksa: Beiclas
wkona, 2004. --- 92 c.

16. NepeyeHb y4eObHO-MeTOAMNYECKOrO obecrneyeHus AnA CaMoCTOATENbHOW paboThbl.

Ne n/n

McToYHUK

Buabl Toukm nokos: y4ebHo-meToanveckoe nocobue / coct.: E. . benombiTueBa,
0. 1. OJopodees, C. B. Endumos, I'. A. KypuHa, E. B. TyneHko, A. ®. KypuH. —
BopoHex: Nspatenbckunn gom BI'Y, 2017 .— 37 c. — Tupax 50. 2,3 n.n.

MeTopg BaH gep lNons. AcumntoTnyecknin Metoq ycpegHeHus. YpasHeHusi Ban gep
Mons, OydduHra, MaTbe: yuebHO-MeTOoaNYeCKoe nocobue / BopoHeX. roc. yH-T;
coct.: E.I'. BenombiTueBa, E.b. TyneHko, A.®. KypnH. — BopoHex : MisgaTensckui
aom BIY, 2019 .— 79 c. : un. — bubnwuorp.: c. 78.

3agayun no uHTerpanbHbIM ypaBHEHUAM: y4ebHO-MeToan4eckoe nocobue/ cocr.
A.®. KypuH. --- BopoHex: N3gaTenbcko-nonurpadguyeckun ueHTp BI'Y, 2008. --- 34
C.

17. O6pasoBaTefnibHble TEXHONOMMn, UCNOJb3yeMble Npu peanMsaumm y4e6Houn
OUCUMNIINHBbI, BKNOYaa AUCTaHLUUOHHbIe o6pa3oBaTtenbHble TexHonoruu (AO0T),
3neKTpoHHoe oby4yeHue (J0), cmewaHHOe oOyyYeHue):

Mpy peanusauny AUCUUNIMHBI MOTYT UCMOMNb30BaThCA TEXHOOMMM SNEKTPOHHOIO 00YYEeHUs U
AVCTaHUMOHHbIE 0Gpa3oBaTenbHble TEXHOMOrMM Ha 6a3e nopTtana edu.vsu.ru, a Takke gpyrue
[AOCTYNHble pecypcbl ceTn MIHTepHerT.

18. MaTepumanbHO-TeXHUYECKOe obecnevyeHne ANCLUUNIIUHDI:

JlekumoHHas ayanTopusi, ayanTopumn Ans npakTU4ecknx 3aHaTUn.

19. OueHou4HbIe cpeacTBa ANsi NPOBeAEeHUSA TeKyLLen U NPOMEXYTOYHON aTTecTaumumn

MopsifoK OLEHKN OCBOEHMS 00y4YatoLLmMMmcs y4ebHOro matepuana onpegensiercs
coaepXaHneM cregyrLmx pasgaenos AUCUMNANHDI:

No Ha”“gi”g?:“'”e WHaunkaTop(bl)
/n pasA KomneTeHUuA(M) | OOCTUXEHUS OueHouHble cpeacTBa
AVCLNINHB KOMMNeTeHUmmn
(moayns)
1. | Pasgenbl 1-6 Or1K-1.1 KoHTponbHble paboTbl
2. | Pasgenbl 1-6 OnK-1 OrlK-1.2 KoHTponbHble paboTbl
3. | Pasgensbl 1-6 OrK-1.3 KoHTponbHble paboTbl




20 TuvnoBble OLEHOYHbLIE cCpeaAcTBa UM MeToAMYEeCKMe MaTepuanbl, onpegenswolme
npoueaypbl oLeHUBaHUs

20.1 TeKyLWMN KOHTPOSb yCNeBaeMocTu

KoHTporb ycneBaemMocTu No AUCUMMNMHE OCYLLECTBSIETCS C NMOMOLLbIO CRneayoLwmx
OLIEHOYHbIX CPEACTB: KOHTPOSIbHbIE paboThl.

MepeyeHb 3agaHNA A1 KOHTPOJIbHbIX pa6oT.

KoHTponbHasa pa6oTta Ne 1. AndPepeHumanbHble ypaBHEeHUs 1-ro nopsaaka.

3apaHue 1 (10 6anno.). Pelwntb anddepeHunanbHOE ypaBHEHME Y -y/(x+2)=x"+2X.
3apaHue 2 (15 6annoB.). Pewntb anddepeHumnanbHoe ypaBHeHMe  (y*+2y-x)dy=2x.
3apaHue 3 (15 6annoB). Pelwuntb anddepeHumnanbHoe ypaBHeHNEe  3xy’'+5y=(4x-5)y".
3apaHve 4 (20 6annoB). Peuntb anddepeHumanbHoe ypaBHeHe e'dx+(cos y+xe’)dy=0.
3apaHwue5 (20 6annoB). Pewntb guddepeHuymanbHoe ypaBHeHNE  y=xy’-y>.

KoHTponbHas pa6ota Ne 2. AindPepeHumanbHblie ypaBHEHUS n-Fro NopsaKa un
CNCTeMbl YypaBHEHWUA.

3apaHue 1 (15 6annoB). PelunTb gnddepeHumansHoe ypasHeHne Y+ 2y% + ) =0
3apaHue 2 (20 6annoB). Pewntb cuctemy agnddepeHumanbHbIX YpaBHEHUA X' =X -
S5y, y'=2x-y.

3apaHue 3 (15 6annoB). PelwnTs 3agady Kown y +4y=8ctg 2x; y(n=/4) =5, y'(n/4) =
4.

3apaHve 4 (20 6annoB PewnTb 3agavy Kowwn y”-y’=2e“+ cosx; y(0)=y(0) =y”(0) =
0.

KoHTponbHas pa6oTta Ne 3. MIHTerpasibHble ypaBHEHUS.

3apaHue 1 (15 6annoB). PelinTb MHTerpanbHoOe ypaBHeHWe C BbIPOXAEHHbIM S4P0M
1

5 6
y(x)=§x+ X --
+f x+\/t

3apaHue 2 (20 6annOB). HaliTn pe30osbBeHTY 1 3anmncaTh pelueHmne Yepes
pe30/1bBeHTYy

ylx=f(x)+2 [0

3apaHue 3 (15 6annoB). HanTy xapakTepucTnyeckme Yncia n cobCcTBeHHble GyHKLNN
YPaBHEHUS C BbIPOXAEHHbIM A4PO0M
1

X]:)Lf (5xt3+4x2t)y(t)dt.




3apaHve 4 (20 6annoB). PellnTb ypaBHEHVE TUMNa CBEPTKN
y(:x):f[x]+)\fe"x_“y(:t)dt, roe )\<%, flx|=e™ npux>0u f(x|=0 npu x<0.

3agaHve 5 (20 6annoB). PelwnTb ypaBHeHMe, cCBeAs ero K 3agade Kowwn ansa
anbdepeHLManbHOro ypaBHeHUs

y(x]:4ex+3x—4—j(x—t)y(t)dt.

20.2 NMpomexyTo4yHana aTrectauus

MpomexyToyHas aTTecTauus no AUCUUNIMHE OCYLLLECTBNSIETCS C NOMOLLbIO CrieayoLwmnx
OLIEHOYHbIX CPeACTB: 3a4eTHada paboTa n cobecegoBaHue no pabore.

lMepe4yeHbL BONPOCOB K 3a4eTy.

1. YpaBHeHue ¢ pasgensaowmnmmcs nepeMmeHHbiMn. Obwmnnm nHterpan, obuiee pelleHue,
YaCTHble peLleHus.

2. JlnHenHoe ypaBHeHuMe nepsoro nopsagka. Meton Bapnaumm npon3BoSibHOM NOCTOAHHOW
(Tarpanxa).

3. YpaBHeHue bepHynnu.

4. YpaBHeHue PukkaTtn.

5. YpaBHeHue B NosnHbIx guddepeHunanax. PelleHne ¢ NOMOLLBbIO UHTErpupyoLero
MHOXUTENS (Cryvam 3aBUCMMOCTU MHOXUTENSA TOMbKO OT X UMW TOSMBKO OT Y).

6. iHTerpupyowmin MHOXUTENb ANSA NMMHENHOTO YpaBHEHUS.

7. 3apgava Kowwu ansa ypaBHeHMs1 NepBOro nopsiaka.

8. Teopema 0 CyLLeCTBOBAHUN U €ANHCTBEHHOCTU PELLEHNS YPaBHEHUS NEPBOro nopsaka,
paspeLleHHOro OTHOCUTENBHO NPOU3BOOHOMN.

9. Ocobblie Toukn, ocobble pelueHns. Buabl ocobbix Touek: y3en, ceano, UeHTp, okyc.
10. MeTog nocnegoBaTenbHbIX NPUBIIKEHNA peLleHNsa YypaBHEHWSI NEPBOro Nopsiaka.
11. YpaBHeHusi nepBOro nopsigka, HepaspeLlleHHble OTHOCUTENBHO NMPOM3BOAHON (Criyvan,
KOraa BblpaXatTcsa X Unu y).

12. YpaBHeHue Jlarpanxa.

13. YpaBHeHue Knepo.

14. 3agava Kowwv ans andpepeHuymansHoOro ypaBHeHUsa n-ro nopsgka.

15. O6wme cBOMCTBA NIMHENHOTO YpaBHEHMUs. [prMHUMi cynepno3nuuu.

16. Onpegenutens BpoHckoro. [1Be TeopeMbl O NMMHENHOM 3aBUCUMOCTU. AnbTepHaTMBa.

dyHOoamMeHTanbHasa cMctemMa peLLeHun.



17. Teopema 0 CTpyKType o6Lero pelweHns JIMHENHOrO OAHOPOAHOMO ypaBHEHMS.

18. Teopema o CTpyKType O6LLEro peLeHns NMMHENHOrO HEOAHOPOAHOIO YPaBHEHUS.

19. OgHopoAHOE NMHENHOE ypaBHEHME N-TO NOpsiAKa C NOCTOSIHHBIMWU KO3 ULMEHTaAMMU.
Xapaktepuctmyeckoe ypaBHeHue. Criydam npocTbiX KOPHEN.

20. OgHOpOAHOE NMHENHOE YpaBHEHME N-TO NOpPsiAKa C NOCTOSIHHBIMWN KO3 UUMEHTAMM.
Cnyyan KOMNNEKCHO-COMPSPKEHHbIX KOPHEW XapaKTEPUCTUYECKOTO YpaBHEHMS.

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

22. HeogHopoaHoOe NMHENHOe ypaBHEHME N-ro nopsiaka ¢ NMOCTOAHHBIMU KO3huumeHTamu.
Cnyyan cneumanbHOM npaBomn YacTn. PesoHaHc.

23. MeTopq Bapvaunn npon3BosbHbIX MOCTOSHHLIX (JlarpaHxa) ons NMHENHOro ypaBHeHUs
BTOPOro nopsgka.

24. CucTeMbl MMHENHBIX YpaBHEHWI. MpuHumn cynepnoauumn. Onpegenutens BpoHckoro.
CTpykTypa 0buiero peweHns ogqHOPOAHON U HEOAHOPOLHOM CUCTEM.

25. OgHOpPOAHbIE CUCTEMbI JIMHENHBIX YPABHEHUI C NOCTOAHHBIMU KO3 MUNEHTaAMM.
Xapaktepucrtudeckoe ypaBHeHume. Cryyan npocTbIX, KpaTHbIX, KOMMIIEKCHO-CONPSAXEHHbIX
KOPHEWN XapakTepUCTUYECKOro YpaBHEHMWS.

26. HeogHopogHble CUCTEMBI NIMHENHbIX YPaBHEHUIW CO cneumanbsHOW NpaBon YacTblo.
PesoHaHc.

27. NoHATMSA YCTONYMBOIO U HEYCTOMYMBOIO peLleHnn cucTeMbl andpdepeHumnansHbIX
ypaBHeHun. OnpeaerieHme yCToOMYMBOCTU M aCUMNTOTUYECKON YCTONYMBOCTM Mo JIsinyHOBY.
28. CeefeHve nccnenoBaHyst Ha YCTOMYMBOCTD MPOM3BOSIbHOIO PELLEHUS K UCCea0BaHUIo Ha
YCTONYMBOCTb MPOU3BOSILHOIO PELLEHUS.

29. ®a3o0B0e NPOCTPaHCTBO, (ha3zoBasi TpaekTopus, pasoBbIi NOPTPET, n3obpakatoLias Touka,
TO4YKa nokos. ®a3oBble NepeMeHHble ANA ypaBHEHUS] BTOPOro nopsiaka.

30. ®asoBasi NNIOCKOCTb JIMHENHOIO ocumMnnaTopa 6e3 3aTyxaHus.

31. Bugbl Toukmn nokos. Toyka nokos Tuna «ysen».

32. Bngbl Touku nokosi. Toyka Nokos Tuna «ceasioy.

33. Buabl To4kn nokosi. Toyka NoKost TUna «LEHTP».

34. Buabl To4KM nokost. Toyka Nokosi Tmna «goKyc»

35. OnpegeneHne ycTON4MBOCTU TPUBMASTbHOIO peLleHns OAHOPOAHON CUCTEMBI C
NOCTOSAHHLIMU KO3 PULMEHTAMUN NO KOPHAM XapaKkTePUCTUYECKOrO ypaBHEHUS.

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

37. MeTop BaH aep lNons. NepemeHHble BaH aep lNonsa. PasgeneHne asmxeHun.

38. YpaBHeHue BaH gep Nonsa. CtaynoHapHble peXnmbl, UX YCTOMYMBOCTb. [peaernibHbIN LK.
39. Buabl NUHENHbIX NHTEerpasibHbIX YpaBHEHUN.

40. I/IHTerpaanoe ypaBHEHNE CDpeuronbma C BbIPOXAOEHHbIM AOPO0.



41.

WHTerpanbHbI onepaTtop. Teopema O CyLwecTBOBaHUN N eUHCTBEHHOCTU peLleHus

ypaBHeHust pegrornisMa BTOPOro poaa.

42.
43.
44.
45.
46.
47.
48.
49.

MeTopg nocnegoBaTtenbHbIX NPUBKEHUNA.

PesonbBeHTa. PelleHne Yyepes pe3osnbBeHTY.

XapaKkTepuctmyeckme ymcna n cobecTBeHHble PyHKUNKN ypaBHeHnss dpegronbma.
CummeTpuyHoe agpo. Teopema MunbbepTa-LUmnara.

PelweHne ypaBHEHNSI C CUMMETPUYHBIM SOPOM.

WHTerpanbHble ypaBHEHUS Tuna cBepTku rno dypbe.

YpaBHeHUs, KOTOPbIE peLlatnTCcs C MOMOLLbIO CUHYC- U KOCUHYC- NpeobpasoBaHuii dypbe.

YpaBHeHve Ppearonbma nepeoro poaa.

50.Teopema 0 cyLleCTBOBaHUM U €AMHCTBEHHOCTU peLleHust ypaBHeHNst BonbTeppa BToporo
poaa.

51.
52.
53.

PesonbBeHTa Ans ypaBHeHus BonbTeppa. PelleHne Yyepes pe3onbBeHTY.
YpaBHeHne BonbTeppa Tna cBepTKu.

MpeobpasoBaHue ypaBHeHNSA BonbTeppa nepBoro poaa K ypaBHeEHUIO BonbTeppa BTOpoOro

poaa.



MNepeyeHb NpakTUYECKUX 3apau.

OnddepeHumarnbHble ypaBHEHUA U CUCTEMbI ypaBHEHUN, 3aga4a Kowu.

1. y’-2y'=x2-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=X-y. 9. X'=-xty, Yy'=x-y.

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

1. 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* [X°. 20. y”+y=1/cos x.

21. y'-y/(X+2)=x3+2x. 26. y'+(1-2x)y/x*=1.

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

23. y'+2xy=2x3y°. 28. xy'+y=xy?.

24. (2x-1-y/x?)dx+(1/x-2y)dy=0. 29. (5xy?-x%)dx+(5x2y-y)dy=0.

25. y=2xy’-8y". 30. y=3y“-y.

YCTOMYMBOCTb TpnBmMasribHoOro peweHmna Cuctemsl ypaBHeHVIVI no J'Il/IHeIZHOMy np|/|6n|/|>|<eHmo.

1. X'=x-3y+x3-8xy, y'=4x+y-1+e™
2. X'=2x-y-sin x, y'=4x+y+cos y-e*.
3.x’=2.5x-y—-1+(1+x|1/2,y ’=4x - y+In[1+y2|.
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.

o~

MHTerpanbHble ypaBHEHUS.

1. PelunTb ypaBHEHMWE C BblPOXAEHHBIM SAPOM y(x)zsin(Zx]+%f cos’(x—t| yt|dt

/2

2. PelwnTb ypaBHEHVE Yepes pe3onibBeHTY y(x):1+f sinxcosty [t |dt.
0

3. Hal7|T1|/| XapakTepuctTnyeckme ymcrna n cobecTBeHHble OYHKUNN yYpaBHEHUS
ylx|=2 f |x+t] y(t|dt.
4. I/|C”(§”b3yfI KOCKHYC-NpeobpasoBaHue Pypbe, pellnTb UHTErpansHoe ypaBHeHne
Ty(t)cos xt|dt=e *cosx, x>0.
0

5. PelumnTb ypaBHeHMe, cBeas ero k 3agade Kowm ans andpdepeHumansHoOro ypaBHeH s

y(x):x+j 4sin(x—t|—-(x—t)]y|t|dt.



[ns oueHnBaHWsi pe3ynbTaToB 00y4YeHNsi Ha ak3ameHe ncnonb3yeTcs 4-6annbHas Wwkana:
«OTIIMYHOY», «XOPOLLOY», KYAOBNETBOPUTENBHO», «KHEYOBNETBOPUTENBHOY.

Kputepum oueHmMBaHna KOMNETEHLNI

YpoBeHb
chopmMmnpoBaHHOCT
N KOMNETEeHLUUN

LLikana oueHok

O6yvatowmica B NonHON mepe Bnageet
MOHSATUNHBLIM annapaToM U TEOPEeTUYECKUMMN
OCHOBaMW AUCLUMINHBI, cnocobeH
UNMIOCTPUPOBaTh OTBET NpUMepamu,
dakTamu, JaHHBIMU Hay4YHbIX
nccnenoBaHuin, NPUMEHSATb TeopeTUYeckne
3HaHUSA NS peLLeHns NPaKTUYeckux 3agad
AaHHOW OUCLMNMUHbI.

lNoBbIWEHHbIN
YPOBEHb

OT1nuyHo

O6yuatowmncs B NonHOM mepe Bnageet
NOHATUNHBIM annapaTtoMm U TeoPEeTUYECKUMN
OCHOBaMW AUCLMMNIINHBI, CNOCOOEH
NNACTPMPOBaTL OTBET NpUMeEpPamu,
akTamu, JaHHBIMU Hay4YHbIX
nccnegoBaHun, NPUMEHATbL TeopeTUYeCKme
3HaHMS ONs peleHns NpakTU4Yecknx 3agay
AAHHOWN gucumnnnHel. [lonyckaeTt owmnbkn
Npw peLleHnn 3TX 3agav.

Baszosbin ypoBeHb

XopoLwuo

O6yuvatowmmnca YyactuyHo Bnageet
NOHATUNHBIM annapaTtoM U TEOPETUYECKMMN
OCHOBaMW AUCLUMNMNHBI, cnocobeH
UNNCTPMPOBaTL OTBET NPUMEpPaMu,
dakTamu, JaHHBbIMU Hay4YHbIX
nccnegoBaHUn, NPUMEHATbL TEOPETUYECKME
3HaHUA AN peLleHns NPakTUYeckux 3agad
AAHHOW ANCUMNAUHLI. [lonyckaeT owmnobku
Npy peeHnn 3Tux 3agau.

MoporoBbin
YPOBEHb

YaoBneTBoOpuUTENbHO

OTBET Ha KOHTPOSbHO-U3MEPUTESTbHBIN
MaTepuan He COOTBETCTBYET N0ObIM
TpeM(4eTbipeM) U3 NepeYMCNEHHbIX
nokasartenen. Obyyatowmics
AEMOHCTPUPYET OTPbIBOYHbIE,
oparmeHTapHble 3HaHUS, AonyckaeT rpyoble
OLLINOKMN.

HeynosneTBopuTensHO




JNIUCT COrNACOBAHUN

PABOYASA MPOrPAMMA YYEEHOW ONCLMNNNHDI

HanpaeneHue/cneymansHocTb 09.03.01 MHdopmMaTmnka v BbIMUCIIUTENbHAA TEXHUKA

Oucumnnunua 51.0.11 InddepeHunanbHble U MHTEerpanbHble YPaBHEHUS

Mpodunb noarotoBku [porpamMmmHo-annapaTHble cpeacTBa MHPOPMALMOHHbBIX CUCTEM.

dopma obyyeHunst oyHas

Y4yebHbin rog 2025/2026

OTBEeTCTBEHHbIN UCNONHUTENb

3aBeqyoLwmin kapegpon matemMaTuyeckom

PU3NKN N MHPOPMALMOHHBIX TEXHONOIMM bepecen Mepecenkos C.A.28.06.2024
McnonHutenu
[loueHT Kadheapbl MaTeMaTUYECKON
PU3NKN N MHPOPMALMOHHBIX TEXHOMNOIMM KypnH A.®. 28.06.2024
COIrNMACOBAHO
Kypatop OOIl
no HanpaeneHuo/cneynansHOCTH 28.06.2024

rnoonucek pacwughpoeka nodnucu
HauyanbHuk otaena obcnyxusanusa 3HB 28.06.2024

nodnucek pacuwiughposka nodnucu

[Mporpamma pekomeHgoBaHa Hay4yHO-MeToONYECKMM COBETOM (PU3nyeckoro dakynbrera,
npotokos Ne6 ot 27.06.2024r.
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