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PABOYAS MPOrPAMMA YYEEHOW ONCLMNNUHDI

B51.0.11 OuddepeHUmnanbHbIe U UHTErpanbHblie YpaBHEHUs

1. Koo ¥ HaumeHoBaHMe HanpaBJieHusA noaroToBku/cneumanbHOCTH:

09.03.01 NHdopmaTuKka 1 BblMUCIIUTENbHAA TEXHUKA

2. Mpodnnb nogrotroBkM/cneymanmsaumna: BoluncnmtenbHbl€ MaLIUHBI, KOMMEKCHI,

CUCTEMbI N CETU

3. KBanudukauums BbinyckHuKa: bakanasp
4. dopma oby4eHuUA: o4Has

5. Kachegpa, oTBevarLwan 3a peanmsaumio aucumnnumibl: 0803 matemaTnyeckomn usnkm un

MHDOPMaLIMOHHbIX TEXHONOMMMN

6. CocTtaButenm nporpamMmmbl: KypuH Anekcangp PegopoBuy, kaHamaaT dusnko-

MaTeMaTnvyeCckKmnx HaykK, JOUEHT

7. PekomMeHpgoBaHa: Hay4yHo-MeToAMYECKMM COBETOM hbumamndeckoro dakynbtera, NpoTOKOS
Ne6 o1 27.06.2023r.

8. YueOHbIn roa: 2024/2025 CewmecTp(bl): 3,4



9.lenu n 3apgayum y4e6HOM AUCLIMNIIUHDI
uenb ANCUMMINHBL: CPOPMUPOBATL Y CTYAEHTOB (PyHOaMeHTasbHble OCHOBbI BECbMa
pa3BeTBNEHHOro 6a3oBoro Kypca «AnddepeHumnanbHble U MHTerpasnbHble YpaBHEHUNY,
Nno3BoNsALME BECTU UCCIEeAOBaHNSA MO PasfIMYHbIM Hay4YHbIM HanpaBieHUSIM CreunanbHOCTMU.
3aga4v ONCUNMINHDI:

e M3yyeHne 6a30BbIX NOHATUIN Teopun anddepeHumnanbHbIX YpaBHEHUN;

«OCBOEHWE OCHOBHbIX MPUEMOB pPELLEHNS NPaKTUYECKUX 3ada4 No Temam AUCLMUNIINHLI;

eNprobpeTeHne onbiTa paboTbl C MAaTEMATUYECKON M CBSA3AHHOM C MaTEMaTMKON Hay4YHOW n

y4yebHoN nuTepaTypou;
e Pa3BUTME YETKOIO JIOrMYECKOro MbILUNEHUS.

10. MecTo y4yebHOM ancumnnuHbl B cTpykType OOI:

OvcumnnuHa «OuddepeHumnansHble N MHTErpanbHble YpaBHEHUS» OTHOCUTCS K
MaTeMaTuyeckoMy 1 eCTECTBEHHOHAY4YHOMY LMKy AMCUMNANH y4eBHOro nnaHa v ssnseTcs
COCTaBHOM YacTbIO rpynmnbl NpeaMeToB, 06beaAnHEHHbIX B Moy b «MaTtemaTukay». [aHHas
AncumMniMHa aBnaeTca HeobxoaMMon AN OCBOEHUSA OCTanbHbIX ANCLMNIINH
€CTEeCTBEHHOHAaY4HOro uukna u gucumnnmi npogeccunonansHoro umkna OOl n oTHocuTCA K
rpynne obsa3atenbHbIX AUCUMMNIIVH OTPacin HaykKu U Hay4YHOW crieumnanbHOCTU
obpasoBaTtensHon komnoHeHTbl OOl (B cooTBeTCTBUM C PefepanbHbIMU rocygapCTBEHHbIMU
TpeboBaHnammu (PIT)). CogepxaHne gucumnnmHbl 6asnpyeTcs Ha 3HaHUAX, NPUOBpPEeTEHHbIX B
Kypcax MmaTeMaTM4eCcKoro aHanuaa u nMHenHon anrebpsol.

11. MNMnaHupyembie pe3ynbTaTbl 00Oy4YeHUA Mo AucuUnnMHe/Moayno (3HaHUA, YMeHUSA,
HaBblKU), COOTHECEHHbIE C NMTaHUpPYyeMbIMU pe3yfibTaTaMU OCBOEHUSA obOpa3oBaTesibHOW

nporpamMmmbl (KOMneTeHLIVIFlMVI BblnyCKHMKOB):

Kog | Hasanwue Koa(bl) | MHankaTop(bl) [MnaHupyemble pesynbtaTtbl
KoMneTeHummn obyyeHus
Or1K- | CnocobeH Or1K- OnupaeTtcsa Ha ocHoBbl | [leMOHCTpUpyeT 3HaHUS
1 NPUMEHATb 1.1 mMaTemMaTtuku, pusnkn, | andpdepeHumanbHbIX 1
€CTeCTBEHHOHAYuYHble BbIYUCIIUTENBHON NHTErparnbHbIX YpaBHEHWUNA,
N o6LLENHXEHEPHbIE TEXHUKMN U KOTOPbIE MCMONb3YTCS
3HaHWNA, MeToabl nporpaMmMmnpoBaHus ANS NOCTPOEHUsI Moaenen
MaTemaTU4ecKoro npv NOCTPOEHU N KOHCTPYUPOBaHUS
aHanusa u Mo4env npeamMeTHoM anropuTMOB peLLEeHUS
MOAEeNMpoBaHus, obnacTtun B pamkax NpakTUYecKnx 3agau.
TeopeTU4ecKoro u TeopeTU4ecKoro un
3KCMNepUMEHTanbHOro 3KCrNepuMeHTanbHOro
nccnegoBaHns B nccnegoBaHus
npodeccuoHanbHon | OrK- [MnaHvpyeT pelleHune MpumeHsieT
AeATenbHOCTH 1.2 npodeccrnoHanbHbIX anddepeHumansHble n
3agad C NPUMEHEHNEM | UHTerparnbHble YpaBHEHNS
€CTECTBEHHOHAYYHbIX 1 | AN peLleHns
00 EeNHXXEHEePHbIX NpaKkTUYEeCKNX 3agau.
3HaHMW, METOO0B




MaTemMaTU4yecKoro
aHanusa un
MOAeNMpoBaHus

Or1K- AHanunsupyet Mcnonb3yeT HaBbIKK

1.3 pes3ynbTaThbl KBanMuumpoBaHHOro
TeopeTN4eCcKoro n BblbOpa 1 aganTaumm
9KCNepUMEHTasbHOro andpdepeHumanbHbIX U
nccrnegoBaHng WHTEerpanbHbIX ypaBHEHUN
npeamMeTHon obnactv B | AN peLIeHNs MHXEHEPHbIX
pamMkax 3agad B cipepe
TEOPEeTUYECKoro un npodeccnoHanbHOW
3KCNepuMeHTanbLHoOro AeATerIbHOCTU.
nccrnegoBaHng

12. O6bem gncumnnuHbl B 3a4eTHbIX eAuHMUax/vyac.(e coomeemcmeuu ¢ y4ebHbIM AaHoOM) —
5/180.

Pdopma NPOMEXyTOYHON aTTecTaLmm - 3a4eT/3Kk3ameH

13. TpyaoemkocTb No BuAam y4yebHomn paboTbl

TpyooemKkoCTb
Bug yuebHoit paboThbi Beero No cemecTpam No cemecTpam
3cemecTp 4cemecTp
AyOouTOpHbIE 3aHATUS 90 36 54
nekuum 44 18 26
q;c;(;'\:ﬂ npakTuyeckne 46 18 28
nabopaTtopHble 0 0 0
CamocTosaTenbHas paborta 54 36 18
B TOM ymcChne: KypcoBas 0 0 0
paboTa (NMpoeKT)
dopma NPOMEXYTOYHON 36 - 36
aTTectauuu
WToro: 180 72 108




13.1. ConepxaHme AUCLMUNIIUHDLI:

n/n

HanmeHoBaHue
pasgena
ONCUUNITUHBI

CopaepxxaHue pasgena AUCUMNInHbI

Peanunsauusa
pasgena
AVNCUMNINHBI
C NOMOLLbIO
OHIanH-
Kypca,
QYMK

1. Nlekyunn

11

BBeneHve B
npeamet. Vctopus.
OCHOBHbI€ NOHATUS.
YpaBHeEHMs1 NEPBOro
nopsiaka.

3apgava Kowwu ons ypaBHeHUsA nepBoro nopsiaka.
O6bLee pelweHne, obLwmn nHTerpan. YpaBHeHuUs C
pasfensarwmnuMmncs nepeMeHHbIMU. Y paBHeHS,
KOTOpble CBOAATCA K ypaBHEHUAM C
pasgensarowmnMmcs nepeMeHHbIMu. JInHenHoe
ypaBHeHue. MeToa Bapvauum npomMsBosibHOM
noctosiHHon (MeTtog JlarpaHxa). YpaBHeHue
BepHynnu, ypaBHeHne Pukkatn. YpaBHeHne B
nonHbIX anddepeHumanax. PelweHne ¢ noMmoLwbo
NHTEerpupytowero MHoXxunTena. IHTerpnpyowmm
MHOXWUTESb AN NIMHENHOro ypaBHeHUs. Teopema
CYLLEeCTBOBaHUS U €AUHCTBEHHOCTU peLleHns
ypaBHEHUSA NepBOro nopsaka, paspeLleHHoro
OTHOCUTENBbHO Npoun3BogHon. Ocobble TOYKN,
ocobble pelwleHus. Buabl ocobbix Tovek (y3en,
ceano, ueHTp, pokyc). Metoa nocnegoBaTenibHbIX
NpUGNMXEeHUN. YpaBHEHUs, HEPa3pELLEHHbIE
OTHOCUTESTbHO NPOU3BOAHON. YpaBHEHME
Jlarpanxa, ypaBHeHune Knepo. O6wimn metoa
NMHTErpupoBaHus. Teopema CyLLeCTBOBaHUS U
€VHCTBEHHOCTU peLLEHNS.

1.2

YpaBHeHNA n-ro
nopsigka. JlmHenHole
ypaBHEHUS.

3apada Kowwm ansa ypaBHeHUst n-ro nopsiaka.
[MoHmxeHnsa nopagka. JinHenHble ypaBHEHUS N-roO
nopsigka. Obwwme ceorctea. MpuHUMN
cynepnosnumn. JINHENHO 3aBUCUMbIE U JIMHENHO
He3aBucUMble pelleHud. OnpegenuTernb
BpoHckoro. [1se TeopeMbl 0 NMMHENHOWN
3aBMCMMOCTU peLLeHNn MIMHEMHOro OAHOPOAHOrO
ypaBHeHus. AnbTepHatmea. PyHaameHTanbHas
cucTema pelueHuin. Teopema o CTpykType obLiero
peLleHns IMHENHOro OAHOPOAHOIO YpaBHEHMS.
Teopema 0 CTpyKType 00LLero peLueHns
NMNHENHOro HeOAHOPOAHOrO ypaBHEHUS.
JInHenHble ypaBHEHUS N-ro nopsiaka ¢
NOCTOSIHHbIMU KO3 puLmeHTamu. OgHOpOaHbIe
ypaBHeHUA. XapakTepucTn4eckoe ypaBHeHe.
Cnyyan npocTbIX, KOMMNNEKCHO-COMPSXXEHHbIX,




KpaTHbIX KOPHEN XapaKTepuUCTUYECKOro
ypaBHeHns. HeogHOpPOAHblE ypaBHEHMS.
CneumnanbHas npasas YacTb. Pe3oHaHc. MeToa
BapuaLmm Npon3BOSIbHbIX MOCTOSIHHbLIX (MeToz,
JlarpaHa) ons NnMHenHoro ypaBHEHUs1 BTOPOro
nopsigka.

1.3

Cuctembl NIMHENHbIX
ypaBHEHUN.

MpyHUMn cynepnosuuumn. Onpegenutens
BpoHckoro. AnbTepHaTuBa. TeopeMbl O CTPYKType
obuero pelweHns o4HOPOLAHON U HEOLHOPOLHON
cucteM. CnUcteMbl NIUHENHbIX YpaBHEHUIN C
NOCTOSIHHbIMU KO3dhpuLmeHTamu. OgHOpPOAHbIE
cuctembl. Crniydam NpoCThbIX U KpaTHbIX KOPHEN
XapaKTePUCTUYECKOro YpaBHEHUS.
HeonHopoaHble cuctembl Co cneumanbHom
npaBoun 4YacTbHo.

14

YCTONYNBOCTb
peLeHnmn
anddepeHumansHbl
X YpaBHEHUN U
CUCTEM.

[MOHATUS YCTOMYMBOIO U HEYCTOMYMBOIO PELLEHUMN.
OnpeneneHve ycton4msocTu no JlanyHosy.
OnpepgeneHne acMMNTOTUYECKON YCTONYNBOCTM.
CeepaeHve ncecneaoBaHus Ha YCTOMYUBOCTb
NPOU3BOSIbHOMO PELLEHUS K UCCIeA0BaHUI0 Ha
YCTONYMBOCTb TPUBMATBHOMO pPeLLEHMS.
OnpepeneHve yCTONYMBOCTU TPMBUASIBHOMO
peweHus. Pasosoe npocTpaHcTBo. PasoBas
TpaekTopus. ®asoBbii nopTpeT. N3obpaxatowas
TouYka. To4yka nokosi. Pa3oBble NepeMeHHble A1
ypaBHeHUSA BTOPOro nopsgka. dasosasi NioCcKoCTb
NUHEenHoro ocuunnaTtopa. Buabl To4km nokos
(y3en, cegno, ueHTp, gokyc). Onpeaenexuve
YCTONYMBOCTM TPUBUASNIBHOIO peLleHnst CUCTEMbI
JNIMHENHBIX YPaBHEHUN C NOCTOSAHHbLIMMW
KoappuumeHtamun. Metog pyHkumm JlsnyHosa.
WccnepoBaHue Ha yCTOMYMBOCTL MO NepBOMY
(NMMHenHomy) npubnmxeHuto. Metoa BaH gep
Monga. NepemeHHble BaH aep lMNons. PasgenexHne
ABWXeHUW. YpaBHeHue BaH gep lNons.
CraumoHapHbie pexumbl konebaHun. Ux
ycTonumsocTb. NMpeaenbHbin uukn. MoHsaTue 06
acMMNTOTUYECKMX MeToaax.

15

WHTerparbHble
ypaBHEHUS.
YpaBHeHue
®pearonbma.

OcHoBHble NOHATUA. Buabl MMHENHBIX
NHTEerpanbHbIX ypaBHEHUN. YpaBHEHNE
®pearonbma 2-ro poaa ¢ BblpOXAEHHbIM SAPOM.
MHTerpanbHbIM onepaTtop. Teopema o
CYLLECTBOBaHMUM N €OUHCTBEHHOCTU peLleHuns
Heo4HOPOAHOro ypaBHeHna ®pegronoma 2-ro
pona. Pe3onbBeHTa. PelleHne ypaBHeHUS Yepes
pe30ribBeHTY. XapaKkTepuctmyeckme 3HavyeHus 1




cobCTBEHHbIE PYHKLNN OOHOPOOHOMO YPaBHEHWS
®pearonbma 2-ro poga. Cnyyan BblpOXOEeHHOIro
agapa. YpaBHeHUsa Tuna ceepTku no dypee.
YpaBHeHUS, KOTOpble peLlatoT C NOMOLLLI0 CUHYC-
N KOCMHyc-npeobpasoBaHuii dypbe.
CummeTpuyHoe agpo. Teopema MunbbepTa-
WmngTa. PewleHne nHTerpasnbHbIX ypaBHEHUN C
CMMMETPUYHBIM SApoM. YpaBHeHne Ppearonbma
1-ro poga. HeyCToM4YnMBOCTb peLleHus.

1.6

YpaBHeHune
BonbTeppa.

AnddepeHumanbHble ypaBHEHUS U YpaBHEHNE
BonbTeppa. Teopema o cywecTsoBaHUM U
€MHCTBEHHOCTU peLueHus ypaBHeHusa Bonbteppa
2-ro poga. PesonbBeHTa. PelueHune yepes
pPe30NbBEHTY. YpaBHEHME TUMa CBEPTKMN.
NMpeobpasoBaHue ypaBHeHnsa BonbTeppa 1-ro
pofa K ypaBHEHUIO 2-ro poaa.

. npaKTVI‘-IeCKVIe 3aHATUA

2.1

BeseneHune B
npeamet. Mctopus.
OcCHOBHbIE NOHATUA.
YpaBHeHUs1 NepBOro
nopsigka.

3agada Kowwu ansa ypaBHeHUst NepBOro nopsiaka.
O6Lwee peweHne, obLwmn nHTerpan. YpaBHeHUs C
pasgensrowmnmMncs nepeMeHHbIMU. YpaBHeHUS,
KOTOpble CBOOATCS K ypaBHEHUAM C
pas3gensownumMmnca nepeMeHHbIMK. JInHenHoe
ypaBHeHue. MeToa Bapvauum npomMsBosribHOM
nocTosiHHon (MeTog JlarpaHxa). YpaBHeHue
BepHynnu, ypaBHeHne PukkaTtn. YpaBHeHue B
NoSHbIX AnddpepeHumanax. PelweHne ¢ noMoLLbo
NHTEerpupytowero MHoXxuTena. IHTerpnpyowwmnm
MHOXUTESb AN FIMHEMHOro ypaBHeHUA. Teopema
CYLLIeCTBOBaHUSA N €OUHCTBEHHOCTU peLLeHUs
ypaBHEHUs NepBOro nopsaka, paspeLleHHoro
OTHOCUTENbHO npoussoaHon. Ocobble TOYKN,
ocobble pelwleHus. Buabl ocobbix Tovek (y3en,
ceano, ueHTp, pokyc). Metoa nocnegoBaTesibHbIX
NPUBAMXKEHUN. YpaBHEHUS, HEepa3peLLEHHbIe
OTHOCUTESbHO NPOU3BOAHON. YpaBHEHNE
JNarpanxa, ypaBHeHne Knepo. O6wmn metoa
MHTErpupoBaHus.

2.2

YpaBHeHnd n-ro
nopsgka. JlnHenHole
ypaBHEHUS.

3apavda Kowwu anga ypaBHeHMs N-ro nopsiaka.
MeTtoa noHmxeHust nopsigka. JIMHenHble
ypaBHeHus n-ro nopsaka. Obime ceBoncTea.
MpuHUMN cynepno3nuumn. JIMHENHO 3aBUCUMBbIE U
NUHENHO He3aBucumblie pellenus. Onpegenntenns
BpoHckoro. [1se TeopeMbl O NIMHENHOWN
3aBNCMMOCTU peLLUEHNN IMHEMHOIO OAHOPOAHOrO
ypaBHeHusA. AnbTepHatmea. dyHOameHTanbHas
cucteMa pelueHun. Teopema o CTpykType obLiero




peLleHns IMHENHOro OAHOPOAHOIO ypaBHEHMS.
Teopema o CTpykType 0bLero pewweHus
NMHENHOro HEOAHOPOAHOrO ypaBHEHUS.
JInHenHble ypaBHEHUs N-ro nopsiaka c
NOCTOAHHBLIMW KO3 PULIMEHTAMM.
Xapaktepuctumyeckoe ypasHeHue. Criyyam
NPOCTbIX N KpaTHbIX KOpHen. Cry4an KOMMNIEeKCHO-
COMpshKeHHbIX KopHen. HeogHopoaHble
ypaBHEHUSA CO cneunanbHOM NpaBon YacTblo.
PesoHaHc. JInHenHbin ocuunnatop. Metoq
BapuavLmm Npon3BOSIbHbIX MOCTOSHHbIX A5
NMHENHOro ypaBHEHMS BTOPOro nopsaka.

2.3

CucremMbl NMMHENHbIX
ypaBHEHWN.

MpuHUKMn cynepnosunuun. Onpegenntens
BpoHckoro. AnbTepHaTtmBa. TeopeMbl O CTPYKType
obLero pelleHns ogHOPOAHON U HEOAHOPOLHOM
cucteM. CUCTeMbl NIMHENHBIX YPaBHEHUI C
NOCTOSIHHbIMU KO3 puLmeHTamum. OgHopoaHbIe
cucteMbl. Crnyyam NPOCTbIX U KPaTHbIX KOPHEN
XapaKTepuUCTUYECKOro ypaBHeHUs.
HeonHopoaHble cuctembl Co cneumanbHom
npaBoun 4YacTblo.

2.4

YCTONYMBOCTb
peLleHnn.

MOHATUS YCTONYMBOIO U HEYCTOMYMBOIO peLLEHUN.
OnpeneneHve ycTon4msocTu no JlanyHosy.
OnpegeneHne acMMNTOTUYECKON YCTONYNBOCTM.
CBefeHune ncecnegoBaHus Ha YCTOMYMBOCTb
NPOU3BOSILHOIO peLleHns K UCCreoBaHno Ha
YCTOMYMBOCTb TPMBUANBHOIO PeLUEHUS.
OnpepeneHve yCTONYMBOCTU TPMBUASIBHOIO
peweHnda. dasoBoe npocTpaHcTBo. ®asoBasi
TpaekTopus. ®a3oBbii nopTpeT. N3obpaxatoLas
TouYka. Toyka nokosi. Pa3oBble NepeMeHHble A1
ypaBHeHUSA BTOPOro nopsgka. dasosasi NAocCKoCTb
NMHEeNHoro ocuunnatopa. Buabl Tovkm nokos
(y3en, cegno, ueHTp, gokyc). Onpeaenexve
YCTOMYMBOCTU TPUBUNASIBHOMO PeLLEHNSA CUCTEMDBI
NUHENHbIX YpaBHEHUN C NOCTOSHHLIMN
koadppuumeHTamu. Metog dyHKuMM J1anyHoBa.
WccnepoBaHue Ha yCTOMYMBOCTD MO NepBOMY
(MMHenHomy) npubnwkeHunto. MeToq BaH aep
Monga. NepemeHHble BaH aep lMNons. PasgenexHne
ABWXeHUW. YpaBHeHue BaH aep lNons.
CtaunoHapHble pexumbl konebanumn. Nx
ycTonyumBocTb. [peaensHbi umkn. NoHaTre 06
acMMNTOTUYECKMX MeToaaXx.




2.5

WHTerpansHoe
ypaBHeHue
dpegronbma.

YpaBHeHne ®pearonbma 2-ro poga ¢
BbIPOXAEHHbLIM S4pOM. VHTerpanbHbii onepaTop.
Teopema 0 cyLeCcTBOBaHUM U €AUHCTBEHHOCTH
peLleHns HeoQHOPOOHOIO YpaBHEHNS
®pegronbma 2-ro poga. PesonbBeHTa. PelweHne
ypaBHEHUS Yepes pe3ofibBEHTY.
Xapakrepuctmyeckne 3Ha4yeHns n COGCTBEHHbIE
dyHKUMN 0gHOPOOHOrO ypaBHeHNs dpearonbma
2-ro poga. Cnyyan BbIpOXAEHHOrO a4pa.
YpaBHeHus Tvna ceepTkn no dypbe. YpaBHeHUs,
KOTOpble peLlatoT C MOMOLLBI0 CUHYC- U KOCUHYC-
npeobpasoBaHu dypbe. CUMMETPUYHOE S4PO0.
Teopema NnbbepTa-lUmnara. Pewenne
NHTErpanbHbIX YpaBHEHUA C CUMMETPUYHBIM
aapoM. YpasHeHne ®pegronbsma 1-ro poaa.
HeycTOMYMBOCTbL peLueHuns.

2.6

WHTerpansHoe
ypaBHeHue
BonbTeppa

YpaBHeHne BonbTeppa n gudpdepeHumansHble
ypaBHeHusA. Teopema O CyLeCcTBOBaHUN U
€VHCTBEHHOCTU peLleHns ypaBHeHUs BonbTeppa
2-ro poga. PesonbBeHTa. PelueHune yepes
pe30NbBEHTY. YpaBHEHME TMNa CBEPTKW.

MpeobpasoBaHue ypaBHeHnsa BonbTeppa 1-ro
poJa K ypaBHEHUIO 2-ro poaa.

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

Buabl 3aHATMIA (4acoB)
Ne HanmeHoBaHue Temsbl CamocToaT
MpakTnye | Jlabopat
n/n (pasgena) ancunnunHbl JTekunn enbHasi Bcero
ckue OpHble
paboTa
1.1 BeeneHve B npegmer.
NcTtopusa. OcHOBHble
10 10 12 32
NOHATUA. YpaBHEHUSA
nepBoro nopsigka.
1.2 YpaBHeHUs n-ro nopsaka.
y 10 10 12 32
JlnHenHble ypaBHEHUS.
1.3 Cuctembl NIMHENHbIX
y 4 4 4 12
ypaBHEHUN.
14 YCTOMYMBOCTb peLleHnin
AnddpepeHumarnbHbIX 8 8 10 26
YPaBHEHUN U CUCTEM.
15 WHTerpanbHble ypaBHEHUA.
4 4 4 12
YpaBHeHue ®pegronbma.
1.6 YpaBHeHue BonbTeppa. 8 10 12 30
WNToro: 44 46 54 144




14. MeToanyeckme ykasaHusa ans ooy4yarowmxcs no 0CBOGHUIO AUCLUNIUHDI

Mpn M3yYyeHUn gucumninHbl peKkoMeHAYyeTCsa NCNONb30BaTb CriefyoLlme cpeacTsa:

- pEKOMEHAYEMYI0 OCHOBHYIO U JONOSTHUTESbHYIO NITEpaTypy;

- MeTogu4ecKkne ykaszaHmsa n nocobus;

- ANEKTPOHHbIE BEPCUM YH4EOHMKOB 1 METOOUYECKMX YKa3aHU AN BbINOSTHEHUSA NPaKTUYECKNX
paboT.

dopma opraHM3aumm camMoCToATENBHOM paboTbl: NOArOTOBKA K ayAUTOPHbBIM 3aHATUSAM;
BbINOSTHEHME OOMALLUHUX 3a4aHWIA; BbINOSIHEHWE KOHTPOSbHbLIX paborT.

[Mpyn Mcnonb3oBaHUN ANCTAHLMOHHBIX 06pa3oBaTeNbHbIX TEXHOMOMMI U 3NEKTPOHHOIO
o6y4yeHuns BbINOSHATL BCE YKasaHus npenogasaTtenen, BOBpeMS NOAKMYaTbCA K online
3aHATMSAM, OTBETCTBEHHO MOAXOANTb K 3adaHNAM ANS CaMOCTOATENbHOM paboThl.

15. lNepeyeHb OCHOBHOM WU [OOMNOSNIHUTENILHOW nUTEpaTypbl, PECYpPCOB WHTEpPHeT,

HeobOXoaUMbIX ANA OCBOEHUA AUCLMUMNIIUHBI (crucok numepamypbl 0hOPMASEMCS 8 COOM8emcmeuu
¢ mpebosarusimu FOCT u ucrionb3yemcsi obuw,asi CK803Hasi Hymepauyus 0518 ecex 8ud08 UCMOYHUKOS)

a) OCHOBHas nutepaTypa:

Ne n/n NcToYuHMK

JintenH [.6. O6bLIKHOBEHHbIE AN depeHUManbHble ypaBHeHUs: y4ebHoe nocobue /
JinteuH A.6., Menewko C.B., Mamaes N.N. — Mockea: CtaBpononbckun AY,
2017 .— 76 c. — O6blkHOBEHHbIE AnddepeHumnanbHble YpaBHEHNSA [QNEKTPOHHbIN
1 pecypc]: YuyebHoe nocobue / A.b. JlnuteuH, C.B. Menewko, .. Mamaes -
Craspononb : AFPYC CtaBpononbCKoro roc. arpapHoro yH-ta, 2017. — ISBN
gau_00125. — <URL.:

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

TBepgoxneodosa E.B. AuddepeHumnanbHblie ypaBHEHNS. YCTOMYMBOCTb pELLEHUM.
YpaBHEHUS 1 cUCTEMbI NePBOro nopsigka: yyebHoe nocobue / Teeppoxnebosa E.B.
— Mocksa: MUCunC, 2020. — 165 c. — AduddepeHumanbHble ypaBHEHUS.

2 YCTONYNBOCTb pPELUEHNN. YPaBHEHUSA U CUCTEMbI MEPBOro nopsigka [QNeKTPOHHbIN
pecypc]: y4eb. nocobue / E.B. Teepaoxnebosa. - M.: MUCunC, 2020. — ISBN 5-
907226-67-8. —

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

0) gononHuTenbHasa nuTepartypa:

Ne n/n NcTouHmk

TuxoHoB A.H. dnddepeHumanbHble ypaBHeHUS: y4ebHuk / TuxoHos A.H.,
BacunbeBa A.B., CeewHukoB A.I'. — Mocksa: ®uamatnut, 2002 .— 256 ¢. —
AnddepeHumanbHble ypaBHEHMS [ONEKTPOHHbLIN pecypc): Yueb. ons By30B /

1 TuxoHoB A.H., Bacunbesa A.B., CeBewHukoB A. I". - 4-e nag., - M. : ©USMATIINT,
2002 Kypc Bbicllen matemaTuku 1 matematmyeckon pmsmnkn. Bein. 6 .— ISBN 5-
9221-0277-3 .—
<URL:https://www.studentlibrary.ru/book/ISBN9785922102773.html>.
Anbcronby J1.3. AnddepeHumanbHble ypaBHeHUS: y4ebHuk / Anbcronby, J1.9. ---
Mocksa: Hayka, 1965. --- 424 c.



https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=2646&TERM=Литвин,%20Д.Б.%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=Твердохлебова,%20Е.В.%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=Тихонов,%20А.Н.%5B1,1004,4,101%5D&LANG=rus
https://www.studentlibrary.ru/book/ISBN9785922102773.html

®dununnos A.®. C60pHKK 3agad no anddepeHumanbHbIM YpaBHEHUAM: [y4yebHoe

3 noco6bue] / A.®. dununnos. — N3g. 4-e. — M.: Jlnbpokom: URSS, 2011 .— 235, [2]
C. : un., Tabn. — (Knaccuveckun yyebHuk MI'yY) .— ISBN 978-5-397-01632-2.

4 BacunbeBa A.b. NHTerpanbHble ypaBHeHus/ Bacunbesa A.b., TuxoHos H.A. ---
Mocksa: dusmatnut, 2002. --- 160 c.

5 30oH B.A. Jlekunn no nHterpanbHbiM ypaBHeHUAM/ B.A. 30H. --- MockBa: Bbiclias

wkona, 2004. --- 92 c.

16. MNMepeyeHb y4eOHO-MeTOANYECKOrO obecnevyeHns Ansi CaMOCTOATeNIbHON paboThl.

Ne n/n

NcToYHUK

Buabl Toukn nokos: yyebHo-meToaudeckoe nocobue / coct.: E. I'. benombiTueBa,
O. 1. Jopodees, C. B. Encdumos, I". A. KypuHa, E. B. TyneHko, A. ®. KypuH. —
BopoHex: U3patenbckun gom BI'Y, 2017 .— 37 ¢. — Tupax 50. 2,3 n.n.

MeTog BaH gep lNons. ACMMNTOTUYECKUI MeTO YepeaHeHnsd. Y paBHeHus BaH gep
Monga, OydhduHra, MaTbe: y4ebHO-MeTOoaMYeckoe nocobue / BopoHeX. roc. yH-T;
cocrt.: E.I'. BenombiTueBa, E.B. TyneHko, A.®. KypnH. — BopoHex : N3gaTenbckun
aom BI'Y, 2019 .— 79 c. : un. — bubnuorp.: c. 78.

3agaun no uHTerpanbHbIM ypaBHEHUAM: y4ebHO-MeToanyeckoe nocobue/ cocr.
A.®. KypuH. --- BopoHex: N3pgaTenbcko-nonurpadpuydeckui ueHTtp BIY, 2008. --- 34
C.

17. ObpasoBaTenbHbie TEXHONIOMMN, UCNONb3yeMblie NpU peannsaumm yueoHomn
AUCLUMNNNHBbI, BKNKOYaaA AUCTaHLMOHHbIe o6pa3oBaTernbHble TexHonoruu (A40T),
3aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe OOy4YeHue):

Mpw peanusauumn AMCLMNIVHBI MOTYT UCMOMb30BaTbCS TEXHOMOMM 3M1EKTPOHHOIO 00YYeHUs 1
ANCTaHLUMOHHble 0bpa3oBaTerbHble TEXHONOMMM Ha 6ase nopTtana edu.vsu.ru, a Takke gpyrue
[AOCTYMHbIE pecypchbl ceT VIHTepHeT.

18. MaTepnanbHO-TeXHU4YECKOe obecneyeHme AUCLUNIINHDI:

JNlekunoHHasa ayanTopusl, ayanTopumn Ans npakTUYecknx 3aHAaTUn.

19. OueHou4HbIe cpeacTBa ANns NPoBeAEeHUA TEKYLWEen U NPOMEXYTOYHOM aTTecTauum

MopsaoK OLEeHKM OCBOEHMSA obyvalowmummncsa y4ebHoro Matepuana onpeaenseTcs
coaepXaHueM crneayLmx pa3aenos ANCLMNMIUHBIL:

No Ha”“gi”gﬁg“'”e NHuaunkaTop(bl)
- pasi KomneTeHuus(1) | OOCTMXKEHUS OueHou4Hble cpeacTBa
n/n ANCUUNIINHbI KOMMETEHLIN
(moayns)
1. | Pasgenbl 1-6 OrK-1.1 KoHTponbHble paboTbl
2. | Pasgenbl 1-6 OMK-1 OrlnK-1.2 KoHTponbHble paboTbl
3. | Pasgensl 1-6 OrlnK-1.3 KoHTponbHble paboTbl



https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=2519&TERM=Филиппов,%20Алексей%20Федорович%5B1,1004,4,101%5D&LANG=rus

20 TunoBble OLEHOYHbLIE cpeacTBa UM MeToAMYEeCKMe MaTepuanbl, onpegensiowme
npouenypbl OLeHUBaHUA

20.1 Tekywmn KOHTPONb yCNEeBaeMoOCTHU

KOHTpOJ'Ib ycneBaemMoCTu no gumcuunniimHe ocyuwecrtendaeTcd C NOMOLLbIO Ccrieayrowmnx
OLEHOYHbIX CpeaCTB. KOHTPOJIbHbIE pa6OTbI.

l'lepequb 3aga1m171 A1 KOHTPOJIBHBIX [!a6OT.

KonTposbHas pa6ora Ne 1. IludppepeHumaibHbie ypaBHeHUA 1-ro nopsaaka.

3aaanue 1 (10 6a/10B). Peminth fuddepeHnraibHoe ypaBHeHHE Y -y/(X+2)=x2+2X.
3aganue 2 (15 6a/u10B). Peminth auddepennunanbHoe ypaBHeHue (y2+2y-x)dy=2x.
3aaanue 3 (15 6a/u10B). Peminthb AuddepeHnuraibHoe ypaBHeHHE 33Xy +5y=(4x-5)y*.
3aganue 4 (20 6a/10B). Pemiuth guddepeHnaibHoe ypaBHeHUe —eYdx+(cos y+xeY)dy=0.
3aganue5 (20 6aa10B). Pemnts quddepeniuanbHoe ypaBHeHHe  y=xy’-y 2.

KoHnTposibHas pa6ora Ne 2. IludpdepeHnuanbHble ypaBHEHHUSA N-T'O NOPSAKA U CUCTEMBI
YPaBHEHUH.

3azanue 1 (15 6as/10B). Pemunth fuddepennuansHoe ypaBHeHre y*) + 2y6) + y(2) = 0.
3aganue 2 (20 6am10B). Peminth cuctemy guddepeHMaibHbIX YpaBHEHUH X' =x-5y, y'=
2x-y.

3amanue 3 (15 6a/10B). Pemnts 3amauy Ko y"+ 4y =8 ctg 2x;  y(n=/4) = 5;y’(n/4) = 4.
3aganue 4 (20 6a/U10B Pemuth 3aga4uy Komu y”” -y’ = 2ex+ cosx; y(0) =y’(0) =y”’(0) = 0.

KoHnTposibHas pa6oTta Ne 3. UHTerpajibHble ypaBHEHHUS.

3aganue 1 (15 6a/1710B). PeliuTh HHTErpaibHOE YpaBHEHHE C BbIPOXKJEHHBIM SIIPOM
1

5
yo) =sx+Vx - ————
+ [ (~x+VE)y(D)at.
3aganue 2 (20 6a110B). HaliTh pe30/ibBEHTY M 3aNIMCaTh pellieHHUe Yepe3 pe30JIbBEHTY

b
() = £(x) + f

3aganmue 3 (15 6a/10B). HaliTu xapakTepuCTUUYECKHE YUC/IA U COOCTBEHHbIE QYHKIIUU
ypaBHEHHUS C BbIPOXKIEHHBIM SIIPOM

y(x) =2 jl (5xt3 + 4x2t)y(t)dt.

3aganue 4 (20 6a/10B). PemiuTh ypaBHEHME TUIIA CBEPTKHU
y(x) = flx) + Af_t)e"x‘t'y(t)dt, roe A< %, f(x)=e* npux>0u f(x) =0 npun x<0.

3aganue 5 (20 6a/10B). PeminTh ypaBHEHUE, CBe/id ero K 3aAave Koy fis
AuddepeHMaNbHOTO YpaBHEHUSA

y(x) =4e* +3x — 4 — fx(x —t)y(t)dt.




20.2 NMpomexyToyHas aTrecTauums

[MpomexyTodHasi aTTectaums no QUCUMNINHE OCYLLECTBSAETCS C NOMOLLbIO CreayoLnx
OLIEHOYHbIX CPeACTB: 3a4eTHada paboTta n cobecegoBaHue no pabore.

I'IepetleHb BOMNPOCOB K 3a4eTy.

1. YpaBHeHue ¢ pasgensaoowmmmnca nepemMmeHHbimn. Obwmn niterpan, obulee pelueHue,
YaCTHble peLleHuns.

2. JlnHenHoe ypaBHeHuMe nepsBoro nopsgka. Metoa Bapuaunm nponsBosibHOM NOCTOAHHOM
(JTarpanxa).

3. YpaBHeHue bepHynnu.

4. YpaBHeHne Pukkatn.

5. YpaBHeHue B nonHbix guddepeHumnanax. PelwleHne ¢ NOMOLLbIO MHTErpUpyoLwero
MHOXUTEnNs (CnyyYyan 3aBUCMMOCTU MHOXUTENS TOMBKO OT X USU TONbKO OT Y).

6. NHTerpmpyowmnn MHOXUTENb ANSA JIMHEMHOIO ypaBHEHUS.

7. 3apgava Kowm ans ypaBHeEHMst NepBOro nopsigka.

8. Teopema o cywecTBoBaHUM Y €ANHCTBEHHOCTU PELLEeHUS ypaBHEHMS NePBOro nopsaka,
paspeLLleHHOro OTHOCUTENBHO NPOU3BOAHON.

9. Ocobble ToukK, ocobble pelleHns. Buabl 0cobbix ToYek: y3en, ceano, LeHTp, okyc.
10. MeTopg nocnegoBaTtenbHbIX NPUBAMKEHUIN peLLeHNs ypaBHEHUS NepBOro nopsaka.

11. YpaBHeHnsa nepBoro nopsijgka, HepaspelleHHble OTHOCUTENBHO NPON3BOAHOM (Crny4yau,
Korga BblpaXkaloTcs X unm y).

12. YpaBHeHue JlarpaHxa.

13. YpaBHeHue Knepo.

14. 3apava Kowwn gns anddepeHumanbHOro ypaBHeHMs N-ro Nopsiaka.

15. OBwme cBONCTBA NMHENHOrO ypaBHeHUs. [pmHUMN cynepno3nuunu.

16. Onpegenutens BpoHckoro. [1Be TeopeMbl O IMHEWHOW 3aBUCUMOCTU. AnbTepHaTUBa.
dyHOamMeHTanbHasa cMctTema peLLeHni.

17. Teopema o CTpyKType obLiero peleHuns JIMHENHOrO OOHOPOAHOMO YPaBHEHMS.

18. Teopema o CcTpyKkType 0bLero peleHns IMHEMHOro HEOQHOPOAHOMO YPaBHEHMS.

19. OgHopogHOE NNMHENHOE YpaBHEHME N-ro NopsgKa ¢ NOCTOSAHHBIMU KO3 uumeHTamu.
Xapaktepuctmyeckoe ypaBHeHue. Criydam NpoCTbiX KOPHEN.

20. OgHoOpOoAHOE NNHENHOE YpaBHEHUE N-TO nopsiaka ¢ NOCTOSAHHBIMWU KO3dhrUmneHTamu.
Cnyyan KOMNAIEKCHO-COMPSKEHHbIX KOPHEN XapaKTepUCTUYECKOrO YpaBHEHNS.

21. OgHOpPOAHOE NNHENHOE YpaBHEHUE N-TO nopsaka ¢ NOCTOSAHHBIMWU KO3 rUneHTamu.
Cnyyan KpaTHbIX KOPHEWN XapaKTepPUCTUYECKOrO YpaBHEHUS.

22. HeogHopogHOe NMHENHoE ypaBHEHUE N-ro Nopsigka ¢ MOCTOSAHHBIMU KO3hULMEHTAMMN.
Cnyyan cneumansHom npaBon Yactu. Pes3oHaHc.

23. MeTog BapuavLmm Npon3BOSbHbIX NOCTOSIHHLIX (JlarpaHxa) Anst MIMHENHOro YpaBHEHUS
BTOPOro nopsigka.

24. CucteMbl NIMHENHbIX YpaBHeHUn. MpuHumn cynepnosuumn. Onpegenutens BpoHckoro.
CTpykTypa obuiero pewweHst 0OagHOPOLHOM N HEOOHOPOAHOW CUCTEM.

25. OgHOPOAHbIE CUCTEMbI IMHENHBIX YPaBHEHUI C MOCTOAHHBIMU KO3(brLnMeHTaMu.
Xapaktepuctumyeckoe ypaBHeHue. Criydanm NpocCTbiX, KpaTHbIX, KOMMNITEKCHO-COMPSXXEHHbIX
KOPHEN XapaKTepuCTUYECKOro ypaBHEHUS.



26. HeogHopoaHble CUCTEMBI NIUHENHbIX YPaBHEHUN CO crieumanbHOW NpaBon YacTbio.
PesoHaHc.

27. NoHATMSA YCTOMYMBOIO U HEYCTOMYUBOTO peLleHnn cucteMbl auddepeHumanbHbIX
ypaBHeHun. OnpegerneHve ycTonymMBOCTU U aCUMNTOTMYECKOM YCTOMYMBOCTHM MO J1anyHOBY.
28. CBefieHve UccrneaoBaHUs Ha YCTOMYNMBOCTDL NPOU3BOSIBHOIO peLleHnst K uccnegoBaHuio Ha
YCTONYMBOCTb NPOU3BOJSIbHOMO PELLEHUS.

29. ®a3oB0Oe NPOCTPaAHCTBO, (hazoBas TpaeKkTopus, has3oBbii NOPTPET, n3obpaxatoLlasa To4Ka,
TouYKa nokod. ®asoBble NepeMeHHble ANA ypaBHEHUS BTOPOro nopsigka.

30. ®aszoBas NIOCKOCTb NIMHENHOro ocuunnaTopa 6e3 3aTtyxaHus.

31. Bugpbl TOYKM NOKOS. ToYKa MNOKOS TUMa «y3esn».

32. Bugbl To4kM nokosi. To4yka nokost Tuna «ceanoy».

33. Buabl To4kn nokosi. Touyka NOKost TMNa «LEHTP».

34. Buabl Toukmn nokosi. Toyka nokoda Tuna «pokyc»

35. OnpegeneHne yCcTon4mBoCTU TPUBUANBHOIO pPeLLEHNs OAHOPOLHOM CUCTEMBI C
NOCTOSAHHBIMU KO3(PPMLMEHTAMM MO KOPHAM XapaKTePUCTUYECKOro YpaBHEHUS.

36. NccnegoBaHne Ha YCTOMYMBOCTL MO JIMHEMHOMY (MO NepBOMY) NPUBIIMKEHNIO.

37. Metog BaH gep lNong. NepemeHHble BaH aep Nonga. PasgeneHne aBUXEHUN.

38. YpaBHeHue BaH aep Nonsa. CtaumMoHapHble peXuMbl, UX YCTONYNBOCTL. NpeaenbHbIn LMK,
39. Buapbl IMHENHbIX UHTErpanbHbIX ypaBHEHUN.

40. NHTerpanbHoe ypaBHeHne dpefronbMa ¢ BbIPpOXAEHHbIM S4PO.

41. VIHTerpanbHbIv onepaTop. Teopema O CyLLeCTBOBAHUN U €0UHCTBEHHOCTU peLleHuns
ypaBHeHus ®pegronbma BTOPOro poaa.

42. MeTopq nocnegoBatenbHbIX NPUGAMKEHUI

43. Pe3onbBeHTa. PelleHne Yepes pe3onbBeHTY

44. Xapaktepuctmyeckme ymcna n cobecTBeHHble PyHKUUKN ypaBHeHNa ®pearonbma.

45. CummeTtpuyHoe aapo. Teopema MNinbbepTta-LUmuara.

46. PelwleHne ypaBHEHUS] C CAMMETPUYHBIM SOPOM.

47. HTerpanbHble ypaBHEHUS TUna ceepTku no dypbe.

48. YpaBHEHWS, KOTOPbIE PELLaTCs C MOMOLLBIO CUHYC- U KOCUHYC- Npeobpa3oBaHnin dypbe.
49. YpasHeHune dpegronbma nepsoro poga.

50.Teopema o cyLecTBOBaHUN U €OUHCTBEHHOCTU peLleHust ypaBHeHNa BonbTeppa BTOporo
poaa.

51. Pe3onbBeHTa ons ypaBHeHUs BonbTeppa. PeweHne Yepes pe3orbBeHTy.

52. YpaBHeHue BonbTeppa Tuna cBepTKM.

53. NpeobpasoBaHne ypasHeHUst BonbTeppa nepBoro poaa kK ypaBHeHU0 BonbTteppa BTOpoOro

poaa.



MNepeyeHb NpakTUYeCKUX 3agau.

OunddepeHumanbHble ypaBHEHUS U CUCTEMBbI ypaBHEHUI, 3aaa4a Kowu.

1. y’-2y'=x?-x+€*. 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, Yy=X-y. 9. X'=-xt+y, Yy=Xx-Vy.

5. y’-4y'+4y=e* Ix3. 10. y"+y'=(e*+1)2.

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* Ix?. 20. y”+y=1/cos x.

21. y-yl(X+2)=x>+2x. 26. y'+(1-2x)y/x?=1.

22. 2(x+y*)dy=ydx. 27. (13y3-x)dy=4ydx.

23. y'+2xy=2x%y3, 28. xy'+y=xy?.

24. (2x-1-y/x?)dx+(1/x-2y)dy=0. 29. (5xy2-x3)dx+(5x2y-y)dy=0.

25. y=2xy’-8y". 30. y=3y*“-y'.

YCTONYNBOCTb TPUBNATIbHOMO PELLEHUSI CUCTEMbI YPABHEHWUI MO FIMHENHOMY NPUBIVKEHMIO.

1. X'=x-3y+x3-8xy, y'=4x+y-1+e™.
X'=2x-y-sin X, y'=4x+y+cos y-e%.
3. =25x—y—-1+1+x)1/2,y =4x —y + In(1 + y2).
X'=-6x-y-1+x'+e* cosy, y'=x-3y+y2.
X'=2x+y-2+2 eXcos?y, y'=-y+In(x+1)+e’-1.

N

o &

MHTerpanbHble ypaBHEHMUs.

1. PewunTb ypaBHEHME C BbIPOXAEHHBIM SAPOM y(x) = sin(2x) + %f: cos?(x —t) y(t)dt
2. PelwunTb ypaBHEHME Yepes Pe30SIbBEHTY y(x) =1+ fo"/ ? sinxcosty (t)dt.

3. Hantn xapaktepuctnyeckue 4mcrna n co6CTBEHHbIE (PYHKUNN YpPaBHEHUS y(x) =
AL+ Dy ().

4. Wcnonb3ysa KocuHyc-npeobpasoBaHme Pypbe, peluntb UHTErpanbHoOe ypaBHeHUe
f y(t)cos(xt)dt = e *cosx,x > 0.
0
5. Pewwutb ypaBHeHMe, cBeas ero kK sagadve Kowm ansa audpdepeHumnansHOro ypaBHeHUs

y(x)=x+ fx[4sin(x —t)— (x —t)]y(t)dt.



[ns oueHnBaHus pe3ynbTaToB o6yqu|/|;| Ha 3K3aMeHe UCNoJib3yeTCcA 4-6annbHas wkana:
«OTIIMYHO», «XOPOLWIO», «yOOBIIE€TBOPUTESIBHO», KHEYOOBJIETBOPUTETIBHO».

YpoBeHb
KpuTepun oueHnBaHusa KoMneTeHumnn chopmmpoBaHHOCTH LLikana oueHokK
KOMNEeTEeHLNN
OO6yuatowmics B NoNHON mepe Bnageet
NOHATUWHBLIM annapaToMm N TeopeTUYECKUMM
OCHOBaMMV AUCLMNIIMHbI, cnocobeH
WNNICTPUPOBaTL OTBET NpUMepamMu, [MoBbILLEHHbIN OTMNYHO
drakTaMn, JaHHLIMU HayYHbIX YPOBEHb

nccrnenoBaHui, NPUMEHATb TEOPETUYECKME
3HaHWSA ONA PeLleHNs NpakTUYeckmx 3agad
AAHHOW OUCUUMIUHBI.

O6yyatowmmnca B NosnHon mepe Bnageet
NMOHATUNHBIM annapaTtoMm U TeOPETUYECKUMMU
OCHOBaMW OMUCLUMNIINHBI, cCNocobeH
UNACTPMPOBAThL OTBET NPUMEpPaMMU,
drakTaMn, JaHHLIMU HayYHbIX basoBbIl ypOBEHb XopoLuo
nccnegoBaHnin, NPUMEHSTL TEOPETUYECKME
3HaHWUA ONS peLUleHns NpakTUYeCcKux 3agad
AaHHON ancumnnuHbl. JlonyckaeTt owmnbkn
npwv peLleHnn 3TUxX 3agau.

O6yvatowminca YacTuyHo Bnageet
NMOHATUMHBIM annapaToM U TEOPETNYECKUMN
OCHOBaMW AUCLMMNINHbLI, cnocobeH
UNNICTPUPOBaTb OTBET NpUMeEpamMu,
dakTaMn, JaHHLIMU HayYHbIX
nccrnenoBaHnin, NPUMEHATb TeopeTU4eckme
3HaHWS ONs peLweHns npakTUYeckux 3agad
AAHHOW aucumnnuHel. [lonyckaeT owmnbkn
npw peLeHnn 3Tx 3agav.

[MoporoBbin

YDOBEHb YoBneTBOpUTENbHO

OTBET Ha KOHTPOJSTbHO-U3MEPUTESBHbIN
MaTepuarn He COOTBETCTBYET NOObIM
Tpem(4eTbipemM) U3 NepeyvmcneHHbIX
nokasartenen. O6yyatowmics - HeynoBneTBopuUTENBLHO
AEMOHCTPUPYET OTPbIBOYHbIE,
oparmMeHTapHble 3HaHUS, JONYCKaeT rpyoble
OLINOKM.




NIUCT COrMACOBAHUN

PABOYAA MPOrPAMMA YYEEHOW ONCLUNNHGI

Hanpasnenue/cneunansHocTb 09.03.01 MHdopmaTrka 1 BblMUCIIUTENBHAA TEXHMKA

OucumnnunHa 51.0.11 InddepeHumanbHble U MHTerpanbHbie YpaBHEHUSA

I'Ipocbwnb NoAroToBKN BbluMcnntenbHble MallnHbl, KOMOIEKChI, CACTEMbI U CETU

dopma o0by4eHunst o4Has

Y4yeOHbi rog 2024/2025

OTBETCTBEHHbIN UCMOMHUTENDb

3aBeayowmi kacegpor mateMaTn4eCcKom

PU3NKN U MHPOPMALMOHHBIX TEXHOSOIMIN fepecenrit MepecenkoB C.A.28.06.2023
WcnonHutenu
[oueHT Kadpeapbl MaTeMaTUYECKON
PU3NKN U MHPOPMALMOHHBIX TEXHOSOIMI Kypun A.®. 28.06.2023
COI'MACOBAHO
Kypatop OOI1
no HanpaefeHuo/cneumanbHOCTH 28.06.2023

noodnuckb pacuwiughposka rnodrnucu
HavyanbHuk otaena obcnyxusanua 3HB 28.06.2023

rnoodnucsk pacwugbposka nodnucu

Mporpamma pekomeHaoBaHa Hay4yHO-MeTOANYECKMM COBETOM hM3NYECKOro hakynbTeTa,
npotokon Ne6 ot 27.06.2023r.




