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PABOYAS MPOrPAMMA YYEEHOW ONCLMNNUHDI

51.0.12.04 AnddepeHUnanbHbIe U MHTErpanbHble YpaBHEHUA

1. Koo ¥ HaumeHoBaHMe HanpaBJieHusA noaroToBku/cneumanbHOCTH:

11.03.04 SnekTpoHuka U HAHOJNEKTPOHUKA

2. I'Ipocbunb noarotoBku/cneumnanusauma: VIHterpanbHas aNEKTPOHMUKA M HAHOINEKTPOHUKA

3. KBanudmkauma BbinyckHuKa: 6akanasp
4. dopma obGyUyeHuUA: oyHas

5. Kachenpa, oTBevarwan 3a peanmsaumio aucumnnumibl: 0803 matemaTnyeckomn usnkm un
MHAOPMALIMOHHBIX TEXHOMNOININ

6. CoctaButenu nporpammbl: KypnH Anekcangp ®egoposud, kaHanaaTr dusnko-
MaTeMaTUYECKUX HayK, OOLUEHT

7. PekomeHaoBaHa: Hay4yHo-meToan4ecknm coBeTtomMm pmamndeckoro pakynbrera,
npoTokon Ne 6 ot 27.06.2023r.

8. YuebGHbIn roa: 2024/2025 CemecTtp(bl): 3, 4



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

e M3yyeHne 6a30BbIX NOHATUIN Teopun anddepeHuUmnanbHbIX YPaBHEHUN;

«OCBOEHWE OCHOBHbIX NMPUEMOB pPeLLEHNS NMPakTUYeCcKUX 3agay no TeMam OQUCUMMIVHGI;

eNprobpeTeHne onbiTa paboTbl C MAaTEMATUYECKON M CBSA3AHHOM C MaTEMaTMKON Hay4YHOW n

y4yebHoN nuTepaTypou;
e Pa3BUTME YETKOIO JIOrMYECKOro MbILUNEHUS.

10. MecTo y4ye6HOM AncunnnuHbl B cTpykType OOIT:

OucumnnuHa «dnddepeHumansHble 1 MHTerpasibHble ypaBHEHNS» OTHOCUTCA K
MaTtemaTM4YeCcKoOMy U eCTeCTBEHHOHAYYHOMY LIMKNY ANCUMNNNH y4eBbHOro nnaHa un saenseTtcs
COCTaBHOM YacTbIO rpynnbl NpeaMeToB, 06beaANHEHHbIX B Moy b «MaTtemaTuka». [JaHHas
ANCUMNIMHa aBnaeTca HeobxoaMMon ANsa OCBOEHUS OCTanbHbIX AUCUUNINH
€CTEeCTBEHHOHAY4YHOro LMKna n aAucumninH npogeccmoHanbHoro uunkna OOl n oTHocuTCs K
rpynne obsa3atenbHbIX JUCLUMNANH OTPaCcnn HayKn U Hay4YHOW cneumnanbHOCTH
obpasoBaTtensbHon komnoHeHTbl OOl (B cooTBeTCTBUM ¢ PefepanbHbIMU rocyaapCTBEHHbIMU
TpeboBaHuammu (PIT)). CogepxaHne gucumnnmHel 6asmpyeTcs Ha 3HaHUSX, NPUOBPETEHHbIX B
Kypcax MmaTeMaTM4ecKoro aHanusa v nnHenHon anrebpsol.

11. MnaHupyemble pe3ynbTaTbl O0Oy4YeHUA MO AucuUNNMHe/Moaynio (3HaHUA, YMeHUSs,
HaBbIKK), COOTHECEHHbIE C NNaHMpyeMbIMU pe3ynbTaTaMyM OCBOEHUS obpa3oBaTeribHOW
nporpamMmbl (KOMNEeTEHUUSAMU BbINMYCKHUKOB):

Kog HasBaHue Kog(bl) WNHankaTop(bl) [MnaHvpyemble pesynbTaThl
KoMneTeHummn 00y4eHus
Orl1K- | CnocobeH OlK- | Bnapeet 3HaHuaMHU 3HaeT gnddepeHumnansbHble 1
1 Ncnonb30oBaTb 1.1 dyHaamMeHTanbHbIX NHTErpasibHble ypaBHEHNA, KOTOPbIE
NONOXeHWs, pa3genos matematyku | MCMOJIb3YET ANA NOCTPOEHNA
38KOHbI U Moenen N KOHCTPYMPOBaHUS
anropuMTMOB peLUeHNst NPaKTUYEeCKMX
MeToabl 3anau.
€CTECTBEHHbIX | QK- | CosmaeT v npuMeHsieT | YMeT NpMMeHsITh
HayK 1 1.2 | maTemaTnyeckme AnddepeHumanbHbie 1
MaTeMaTuKu MOZENN B CBOEM NHTerpanbHble ypaBHEHMS AN
AN peLweHns NPAKTYECKON peLUeHns NpakTUYeCcKnx 3aaav.
3afa4 ) AeATeNnbHOCTU
VHXEHEPHOM OlMK- | YMeeT oueHuBaThb BnageeT HaBblkaMu
AEATENbHOCTU 1.3 rpaHuLbI KBanMduumMpoBaHHOro Bbibopa n
NPYMEHUMOCTH agjantaymu /J,I/Id)d)GpGHLI,M?J‘IbeIX n
MCTIONb3YEMBbIX NHTerparnbHbIX YpaBHEHU Ons
peLUeHns NpakTUYeCcKNx 3aaav.
MaTemat”quK”X Mcnonb3yeT NonoXxeHus, 3aKOHbI U
MOAenen npu MeTO/bl €CTECTBEHHbIX HayK Ans
peLleHnn TUNOBbIX PEeLUEHNA NHXEHEPHbIX 3a4au B
npodeCccnoHanbHbIX cdepe npodreccrnoHanbHOn
3agay AeATenbHOCTN.




12. O6bem AncumnnuHbl B 3a4eTHbIX egAuHMUax/vyac.(s coomeemcmesuu

4/144.

PdopmMa NPOMEXYTOYHON aTTeCTaLum - 3a4ET/3a4€T

13. TpyaoemMkocTb No BMAam y4ebHom paboTbl

C y4ebHbIM rnnaHoMm) —

TpyooemMKoCTb
Bug yuebHoi paboThbi Beero No cemecTpam lNo cemecTpam
3cemecTp 4cemecTtp
AyanTopHble 3aHATUS 104 54 50
nekumm 52 18 34
q;c;oe'\:n npakTn4eckme 52 36 16
nabopaTtopHble 0 0 0
CamocTosaTenbHas pabota 40 18 22
B TOM YucCne: KypcoBas 0 0 0
paboTa (NpoeKT)
dopma NpoMeXyTOHHON - - -
arTectaumm
Wtoro: 144 72 72
13.1. CopepxaHue AUCLMUNIIUHLI:
n/n Peanusauus
pasgena
HanmeHoBaHue AMCLIANNVHBI C
pasgena CopaeprxaHue pasgena gucUmninHbI NOMOLLbHO
ANCUUNINHBI 5
OHIamnH-Kypca,
OYMK *

1. llekuunn

1.1 | BBegeHue B
npeameTt. Victopus.
OCHOBHbI€ NOHATUS.
YpaBHeHNs NepBoro
nopsigka.

3apava Kowwu ons ypaBHeHUs NepBoro
nopsigka. Obuwee peweHue, obLWNn HTerpan.
YpaBHeHUs C pas3aensaowmMMmncs nepemMeHHbIMN.
YpaBHEHUs1, KOTOPbIE CBOAATCS K YpaBHEHUSIM C
pasgensaiowumMmnca nepeMeHHbIMu. JInHenHoe
ypaBHeHue. MeToa Bapmauum npom3BosibHOM
nocTosiHHon (MeToA JlarpaHxa). YpaBHeHue
BepHynnu, ypasHeHne Pukkatn. YpaBHeHue B
nosiHbIX anddepeHumanax. PeweHune ¢
NMOMOLLbIO MHTErPUPYHOLLETO MHOXUTENS.
NHTerpmpyowmmn MHOXUTENb ANS NMMHENHOIO
ypaBHeHUs1. Teopema CyLLecTBOBaHNA U
€NHCTBEHHOCTU peLUleHNsa ypaBHEHUS NepBoro
nopsigka, paspeLleHHoro OTHOCUTENbHO
nponssogHon. Ocobble ToUKN, ocobble
peweHus. Buabl ocobbix Touek (y3en, ceano,
LUeHTp, gokyc). MeTtoq nocnegoBaTenbHbIX
NpPUoNMXeHun. YpaBHeEHNS, Hepa3peLUeHHbIe
OTHOCUTESIbHO NPOU3BOAHOW. YpaBHeHWe




Narpanxa, ypaBHeHue Knepo. O6wmin metoa
NHTErpupoBaHns. Teopema CyLLeCcTBOBaHUA U
€04MHCTBEHHOCTU peLleHus.

1.2

YpaBHeHUs N-ro
nopsigka. JlImHenHole
ypaBHEHUS.

3apava Kowm ons ypaBHeHUs n-ro nopsgka.
IMoHwxeHns nopsaka. JINHenHble ypaBHEHUS N-
ro nopsigka. Obwue ceorictsa. MpuHUmMn
cynepnosuumn. JIMHeNHoO 3aBUCUMbIE U NIMHENHO
He3aBuCUMble pelleHuns. Onpegenvrens
BpoHckoro. [1Be TeopeMbl O NIUHENHOM
3aBMCMMOCTW peLLeHNn IMHENHOIO
OZHOPOOHOro ypaBHeHUSA. AnbTepHaTMBa.
dyHaameHTanbHas cuctema peLueHun.
Teopema o CcTpykType 0buiero peweHns
NMMHENHOro OAHOPOAHOrO ypaBHeEHUS. Teopema
O CTPYKTYype obLiero peleHns IMHENHOTO
HEeO4HOPOOHOro ypaBHeHUS. JINHENHble
ypaBHEHUS N-ro nopsaka ¢ NOCTOAHHbIMU
kKoadppumumeHtamm. OQHOPOAHbIE YPaBHEHMS.
Xapaktepuctmyeckoe ypaBHeHue. Criydam
NPOCTbIX, KOMMSIEKCHO-COMNPSXEHHbIX, KPaTHbIX
KOPHEeWN XapaKTepuCcTUYECKOro ypaBHeHuUs!.
HeopHopoaHble ypaBHeHus. CneumanbHas
npasas 4YacTb. PesoHaHc. MeTopg Bapuaumm
NPOWN3BOSIbHbIX MOCTOSAHHBIX (MeTo JlarpaHxa)
AS19 IMHENHOIO YpaBHEHNS BTOPOro nopsaaka.

1.3

CucremMbl NMMHENHbIX
ypaBHEHUN.

MpuHumMn cynepnosuumn. Onpegenutens
BpoHckoro. AnbTepHaTuBa. TeopeMbl O
CTPYKType obLuero peLeHnss O4QHOPOAHOM U
HeogHopoaHoM cucteM. CUCTEMbI JIMHENHbIX
YpPaBHEHUIN C NOCTOAHHBLIMU KO3 PULNEHTAMMN.
OpHopogHble cuctembl. Criyyam nNpocTbIX U
KpaTHbIX KOPHEN XapakTepucTU4ecKoro
ypaBHeHUs1. HeogHopoaHble CUCTEMBI CO
cneumanbHOM NpaBown YacTblo.

14

YCTONYNBOCTb
peLleHnmn
anddepeHumanbHbIX
ypaBHEHNN U CUCTEM.

[MoHATUA YCTOMYMBOrO U HEYCTONYMBOTO
peweHun. OnpegeneHne yctondnBoCcTn no
JlanyHoBy. OnpegeneHne acMmMnToTUYECKON
yctonumoctn. CBeaeHne nccnegoBaHus Ha
YCTOMYMBOCTb MPOM3BOSIBHOIO PELLEHUS K
nccrnegoBaHMio Ha YCTOMYMBOCTb TPUBUATBHOIO
peweHus. OnpegeneHme ycTon4ymBoCTH
TpyBManbHOro pelleHuns. d®asosoe
npocTtpaHcTBo. PasoBas TpaekTopusi. Pas3oBbin
noptpeT. N3obpaxatowasa Touka. Toyka NoKos.
da3oBble NepeMeHHbIE 415 ypaBHEHUSI BTOPOro
nopsigka. ®asoBasi NIOCKOCTb JIMHENHOIO
ocumnnaTopa. Bugel Toukn nokos (y3en, ceano,
LeHTp, cokyc). OnpeaeneHne yCTondnBoCcTum
TPUBMANbHOIO peLleHNsa CUCTEMbI FIMHENHBIX
ypaBHEHUN C NOCTOSAHHBLIMU KO3hULUMeHTamMu.
MeToa dyHkuum JlanyHoBa. MiccnegosaHune Ha
YCTONYMBOCTb MO NePBOMY (TMHENHOMY)
npubnmxenuto. Metog BaH gep lMons.




lMepemeHHble BaH aep Nonsa. Pasgenenve
ABWXKeHUW. YpaBHeHue BaH aep lNons.
CTtaumoHapHble pexuMbl kKonebaHun. Nx
yCTOM4YmMBOCTb. [peaenbHbiv Uukn. NoHaTune 06
acUMNTOTMYECKUX MeToaaXx.
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WHTerpanbHble
ypaBHEHUS.

OcHOBHbIe MOHATUSA. Buabl NMHENHbIX
MHTErpanbHbIX YpaBHEHWN.

1.6

YpaBHeHue
dpegronbma.

YpaBHeHne ®pegronbma 2-ro poga c
BbIPOXAEHHBIM 5ApOoM. MHTerpanbHbIv
onepatop. TeopemMa O CyLLeCTBOBaHUMN U
€NHCTBEHHOCTU peLLEeHNs HEOQHOPOAHOIO
ypaBHeHusa ®pepronbma 2-ro poga.
PesonbBeHTa. PelueHne ypaBHeHUs Yyepes
pe30NnbBEHTY. XapakTepnuctuyeckne aHavyeHns u
cobCcTBEHHbIE PYHKLMN OOHOPOOHOIO
ypaBHeHus ®pearonoma 2-ro poga. Cnyyan
BbIPOXAEHHOIO 9apa. YpaBHeHUs Tuna CBepTKu
no dypbe. YpaBHEHUS, KOTOpPbIE peLlalT C
NOMOLLIbKO CUHYC- N KOCUHYC-NpeobpasoBaHUn
dypbe. CummeTpuyHoe aapo. Teopema
MnbbepTa-lUmnaTa. PeweHne nHterpanbHbIxX
YpaBHEHUN C CUMMETPUYHBIM SAPOM.
YpaBHeHue ®pegronbma 1-ro poaa.
HeyCcTOM4YMBOCTb peLueHuns.

1.7

YpaBHeHune
BonbTteppa.

OnddepeHumansHble ypaBHEHUS U YpaBHEHNE
BonbTeppa. Teopema o cyLLecTBOBaHUN U
€ANHCTBEHHOCTU pELLEHNS YpaBHEHUS
BonbTeppa 2-ro poga. PesonbBeHTa. PelieHne
Yyepes pe30sibBEHTY. YpaBHEHMNE TUNa CBEPTKU.
MpeobpasoBaHue ypaBHeHnsa BonbTeppa 1-ro
poda K ypaBHEHUIO 2-ro poaa.

2. MpakTn4yeckue 3aHATUA

2.1

BeseneHue B
npeameT. ctopus.
OCHOBHbIE NOHATUS.
YpaBHeHUs NepBOro
nopsiaka.

3apayva Kowwm ansa ypaBHeHuUsi NepBoro
nopsigka. Obuwee peweHue, obLwmn nHTerpan.
YpaBHeHUs C pa3gensaowmMmcsa nepeMeHHbIMA.
YpaBHeHUs1, KOTOpble CBOAATCS K YPaBHEHUSAM C
pasgensowmumMmmnca nepemMmeHHbIMu. JInHenHoe
ypaBHeHue. MeToa Bapvauum npovsBoribHOM
noctosiHHon (MeTop JlarpaHxa). YpaBHeHune
BepHynnu, ypaBHeHne PukkaTtn. YpaBHeHue B
nonHelX anddepeHumanax. PewweHne ¢
NMOMOLLbIO MHTErPUPYHOLLEro MHOXUTENS.
WHTerpupyowmn MHOXNTENb OS5 NIMHENHOIO
ypaBHeHus1. Teopema CyLLeCTBOBaHNA U
€ANHCTBEHHOCTU peLLUEHNS ypaBHEHUS NEPBOro
nopsigka, paspeLleHHoro OTHOCUTENbHO
npounssogHon. Ocobble ToYkK, OCcobble
peweHus. Buabl ocobbix Touek (y3en, ceano,
LeHTp, dokyc). MeTon nocnegoBaTenbHbIX
NpubNMKeHNN. YpaBHEHUS, Hepa3peLLEHHbIE
OTHOCUTESIbHO NPON3BOAHON. YpaBHEHNE
Narpanxa, ypaBHeHue Knepo. O6wmin metoa
WHTErpMpoBaHus.




2.2

YpaBHeHNa n-ro
nopsgka. JlnHenHole
ypaBHEHUS.

3apayda Kowwm ansa ypaBHeHUs N-ro nopsiaka.
MeToa noHmwxkeHust nopsigka. JIMHenHble
ypaBHeHus n-ro nopsgka. O6uwue ceoncTea.
MpuHumMn cynepnosnumn. JINHENHO 3aBUCUMbIE
N NIMHENHO He3aBUCUMMbIE peLLUeHNS.
Onpepenutens BpoHckoro. [1Be Teopembl 0
NMMHENHOW 3aBUCUMOCTW peLUEeHUIN JIMHENHOTO
OLlHOPOAHOro ypaBHeHUd. AnbTepHaTuea.
dyHoameHTarnbHas cuctemMa peLUeHui.
Teopema o CTpyKType 0bLero pelleHus
NMHENHOro OAHOPOAHOro ypaBHeHUs. Teopema
O CTPYKType obLero peleHns NMMHenHoro
HeoHOPOOHOro ypaBHeEHUS. JInHeHble
ypaBHEHUS N-ro nopsaka ¢ NOCTOAHHbIMU
KoadpbpmumeHTamun. Xapakrepuctnieckoe
ypaBHeHue. Crnyyaun npocTbIX U KpaTHbIX
KopHen. Criy4am KOMMIIEKCHO-CONPSI)KEHHbIX
KopHen. HeogHopoaHble ypaBHEHNSA CO
crneunanbHOW NpaBoun YacTblo. Pe3oHaHcC.
JInHenHbIN ocuunnaTop. MeTtoq Bapuauyum
NPOWU3BOSTIbHBIX MOCTOAHHbLIX AN IMHENHOrO
ypaBHEHUS BTOPOro nopsaka.

2.3

Cuctembl NIMHENHbIX
ypaBHEHWN.

MpuHumn cynepnosuumn. Onpegenutens
BpoHckoro. AnbTepHaTtuBa. TeopeMbl 0
CTPYKTYype obLiero peleHns ogHOPOgHOMN U
HeogHoOpoaHou cuctem. CUCTEMBI NIMHENHDBIX
ypaBHEHUN C NOCTOSAHHBbIMU KO3hPULUMEHTaMu.
OpHopogHbie cuctembl. Cniyyam NpocCTbIX U
KpaTHbIX KOPHEN XapaKTepUCTUYECKOro
ypaBHeHus. HeogHOpOAHbIE CUCTEMbI CO
cneymanbHOM NpaBow YacTblo.

2.4

YCTONYMBOCTb
peLleHnn.

[MOHATMS YCTONYMBOro U HEYCTOMYMBOIO
peweHun. OnpegeneHne yCcTondnsocTn no
JlanyHoBy. OnpegeneHne acMmnToTUYECKON
yctonuymsocTn. CBeaeHne nccrnegoBaHus Ha
YCTONYMBOCTb NPOWN3BOSIbHOMO PeLLEHNS K
nccrnegoBaHMio Ha YCTOMYUMBOCTb TPUBUANBHOIO
peweHus. OnpegeneHne yCTONYNBOCTH
TpyBManbHOro pelleHns. ®asosoe
npocTtpaHcTBo. Pa3oBas TpaekTopus. da3oBbin
nopTpeT. N3obpaxatowwasn Todka. Touyka NoKos.
das3oBble NepeMeHHble AN ypaBHEHUS BTOPOro
nopsigka. ®asoBasi NAOCKOCTb IMHENHOTO
ocumnnaTopa. Bugel Toukn nokos (y3en, ceano,
LUeHTp, dokyc). OnpegeneHne yCTom4mBocTum
TPUBUANbHOIO peLleHnsa CUCTEMbl NIMHENHbIX
ypaBHEHUN C NOCTOAHHBLIMU KO3 PULIMEHTaMU.
MeTton doyHkumm JlanyHosa. NccrnepoBaHue Ha
YCTOMYMBOCTb MO NepBoMy (SIMHENHOMY)
npuénmxkenuto. Metog BaH gep MNMons.
lNepemeHHble BaH gep Nonsa. PasgeneHne
OBWXeHUN. YpaBHeHue BaH aep lNong.
CtaunoHapHble pexnmbl konedanun. x




yctonumeocTb. MpeaensHbin Lmkn. MNoHatne o6
acCMMNTOTUYECKMUX MEeTOOaX.

2.5

WHTerpansHoe
ypaBHeEHMe
dpegronbma.

YpaBHeHve ®pegronbma 2-ro poga c
BbIPOXOEHHbIM SApoM. VIHTerpasnbHbIN
onepartop. TeopemMa O CyLLECTBOBaHUM U
€[0VMHCTBEHHOCTM peLleHnUsi HeO4HOPOAHOIo
ypaBHeHus ®pearonsma 2-ro poga.
PesonbBeHTa. PelleHne ypaBHeHUs Yyepes
pe30rbBeHTY. XapakTepucTnyeckme 3Ha4yeHus u
cobCcTBEHHbIE PYHKUUN OOHOPOLHOMO
ypaBHeHusa ®pearonsma 2-ro poga. Cnyyan
BbIPOXAEHHOro aapa. YpaBHeHUst TUNa CBEPTKM
no dypbe. YpaBHEHUS, KOTOPbIE peLlatoT C
NMOMOLLIbKO CUHYC- U KOCUHYC-Npeobpa3oBaHum
dypbe. CummeTpudHoe 9apo. Teopema
MnbbepTa-lLUmnara. PeweHne nHterpanbHbIX
YpaBHEHUN C CUMMETPUYHBIM SAPOM.
YpaBHeHue ®pegronbma 1-ro poga.
HeycTon4mBOCTb peLUeHuns.

2.6

WHTerpanbHoe
ypaBHeHue
BonbTeppa

YpaBHeHue Bonbteppa n guddepeHumnanbHble
ypaBHeHUs1. Teopema O CyLLeCcTBOBaHUN U
€[VHCTBEHHOCTU peLleHUst ypaBHEeHUS
BonbTeppa 2-ro poga. PesonbBeHTa. PelweHne
Yyepes pe3orbBEHTY. YpaBHEHUE TUna CBEPTKU.
lNMpeobpasoBaHue ypaBHeHna BonbTeppa 1-ro
poaa K ypaBHEHMUIO 2-ro poaa.

13.2. Tembl (pasaenbl) AUCLUNIUHBLI U BUAbI 3aHATUN:

Buabl 3aHATMIA (YacoB)

Ne HanmeHoBaHue TeMbl CamocTosTe
Mpaktnye | Jlabopar
n/n | (pasgena) gucunnnuvHel | Jlekumn nbHas Bcero
ckue OpHble
paboTa
1.1 | BeegeHwue B npegmer.
NcTtopus. OCHOBHble 12 12 8 32
NOHATMA. YpaBHEHNS
nepBoro nopsiaka.
1.2 | YpaBHeHud n-ro
nopsgka. JlnHenHole 10 10 8 28
ypaBHEHUS.
1.3 | Cucremsl JINHENHBIX 4 4 12
ypaBHEHUN.
1.4 | YCTOMYMBOCTb peLleHUN. 6 4 4 14
1.5 | MeTtog BaH gep lNons. 2 2 2 6
1.6 | YpaBHeHne ®pearonbma 10 12 8 30
1.7 | YpaBHeHne BonbTeppa 8 8 6 22
WToro: 52 52 40 144




14. MeToanyeckme ykasaHusa ans ooy4yarowmxcs no 0CBOGHUIO AUCLUNIUHDI

Mpn M3yYyeHUn gucumninHbl pekoMeHAYyeTCsa NCNONb30BaTb CriefyoLlme cpeacTsa:

- pEKOMEHAYEMYI0 OCHOBHYIO U JONONHUTENBHYIO NUTEpaTypy;

- MeTogu4ecKkne ykaszaHmsa n nocobus;

- ANEKTPOHHbIE BEPCUM YH4EOHMKOB 1 METOONYECKMX YKa3aHU AN BbINOSTHEHUSA NPaKTUYECKNX
pabor.

dopma opraHusaumm caMoCcToAaTENbHON paboThl: MOArOTOBKA K ayAUTOPHbBIM 3aHATUAM;
BbINOSIHEHME AOMALLHUX 3a0aHWUI; BbIMOSTHEHNE KOHTPOSbHbBIX paboT.

Mpwn ncnonb3oBaHMN AUCTAHLMOHHBIX 06pa3oBaTenbHbIX TEXHOSOMMIA U 3NIEKTPOHHOIO
o6y4yeHuns BbINOSMHATL BCE YKasaHus npenogaBaTtenen, BOBpeMS NOAKMYaTbCA K online
3aHATUAM, OTBETCTBEHHO NOAXOAUTL K 3ad4aHNAM A1 CaMOCTOATENbHOM paboThl.

15. lNepeyeHb OCHOBHOM WU [OOMNOSNIHUTENILHOW nUTEpaTypbl, PECYpPCOB WHTEpPHeT,
Heo6Xx0ANMbIX ANA OCBOEHUA AUCLUNIUHDI

a) OCHOBHasi nuTepaTypa:

Ne n/n NcToYuHMK

JIntemH [.B. O6bIKHOBEHHbIE ANddepeHUmanbHble ypaBHeHUS: y4ebHoe nocobue /
Jinteun O.6., Menewko C.B., Mamaes N.N. — Mockea: CtaBpononbckun 'AY,
2017 .— 76 c. — O6bIkHOBEHHbIE AnddepeHunanbHble YpaBHEHNSA [ONEKTPOHHbIN
pecypc]: YyebHoe nocobue / [1.6. JlnteuH, C.B. Menewko, .. Mamaes -
CraBpononb: ATPYC CTtaBpononbCKoro roc. arpapHoro yH-ta, 2017. — ISBN
gau_00125 .— <URL:https://www.studentlibrary.ru/book/stavgau_00125.htmI>.

Teepgoxnebosa E.B. AnddepeHumanbHblie ypaBHEHUSA. YCTOMYMBOCTb PELLEHUMN.
YpaBHEHMsI 1 CUCTEMbI NEPBOro nopsgka: yuedbHoe nocobue / Teepgoxnebosa E.B.
— Mocksa: MUCunC, 2020 .— 165 c. — [uddepeHumanbHble ypaBHEHUS.

2 YCTONYNBOCTb pELLEHNA. YPaBHEHUSA U CUCTEMbI MEPBOro Nopsiaka [ONeKTPOHHbIN
pecypc]: y4eb. nocobue / E.B. Teepgoxnebosa. - M.: MUCnC, 2020. — ISBN 5-
907226-67-8 .—
<URL:https://www.studentlibrary.ru/book/ISBN9785907226678.html>.

0) gononHuTenbHasa nuTeparypa:

Ne n/n NcToYHMK

TuxoHoB A.H. QnddepeHumnanbHble ypaBHeHUs: y4ebHuk / TnxoHos A.H.,
BacunbeBa A.B., CelwHukoB A.I'. — Mocksa: ®usmatnut, 2002 .— 256 ¢. —
OndbdepeHumanbHble ypaBHeHUS [ONeKTpOoHHbIN pecypc]: Y4ueb. ons By3oB /

1 TuxoHoB A.H., BacunbeBa A.B., CBewHukoB A. I. - 4-e naa., - M. : ©ASMATIINT,
2002 Kypc BbiCclIen MaTemMaTUKn U matemaTtmyeckon pmsnkn. Bein. 6 .— ISBN 5-
9221-0277-3 .—
<URL:https://www.studentlibrary.ru/book/ISBN9785922102773.html>.

Onbcronby J1.9. AnddepeHumanbHble ypaBHeHUS: y4ebHuk / Anbcronbl J1.9. ---
Mocksa: Hayka, 1965. --- 424 c.

®dununnos A.®. CH60pHMK 3agad no anddepeHumanbHbIM YpaBHEHUAM: [y4yebHoe
3 nocobwue] / A.®. dununnos .— N3a. 4-e .— M.: JInbpokom : URSS, 2011 .— 235,
[2] c. : un., Tabn. — (Knaccuveckni y4ebHmnk MINyY) .— ISBN 978-5-397-01632-2.

BacunbeBa A.b. MIHTerpaneHble ypaBHeHns/ Bacunbesa A.b., TnxoHos H.A. ---
Mocksa: Pusmarnut, 2002. --- 160 c.

30H B.A. Jlekunn no nHterpanbHbiM ypaBHeHUAM/ B.A. 30H. --- MockBa: Beiclias
wkona, 2004. --- 92 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
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=2519&TERM=Филиппов,%20Алексей%20Федорович%5B1,1004,4,101%5D&LANG=rus

16. NepeyeHb y4eOHO-MeTOANYECKOrO 06ecneyeHust Ans CamocToATeNIbHOMN paboTbl

Ne n/n

NcToYHUK

1

Buabl Toukn nokos: y4ebHO-meToauyeckoe nocobue / coct.: E.IN. benombiTueBa,
A.J1. Dopodees, C.B. Endumos, I".A. KypuHa, E.B. TyneHko, A.®. KypuH .—
BopoHex: Nspatenbckun gom BI'Y, 2017 .— 37 ¢. — Tupax 50. 2, 3 n.n.

MeTopg BaHn gep lNonga. AcumntoTudeckun meton ycpeaHeHus. YpaBHeHus BaH gep
Mons, QydduHra, MaTbe: y4ebHo-MmeToaMyeckoe nocobue / BoOpoHeX. roc. yH-T,;
coct.: E.I'. BenombiTueBa, E.b. TyneHko, A.®. KypnH .— BopoHex: N3gaTtenbckun
aom BI'Y, 2019 .— 79 c.: un. — bubnwuorp.: c. 78.

3agayum no uHTerpanbHbIM ypaBHEHUAM: y4eOHO-MeTogmyeckoe nocobue/ cocr.
A.®. KypuH. --- BopoHex: NagaTtenbcko-nonurpadudeckun ueHtp BIry, 2008. --- 34

C.

17. ObpasoBaTenbHble TEXHOSIOMUU, UCNONb3yeMble NPU peannsaumm yyeoHom
AUCLUMNINNHBbI, BKINKOYaa AUCTaHUUOHHbIe o6pa3oBaTenbHble TexHonoruu (OOT),
3aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe OOy4YeHue):

Mpw peanusauumn AMCLUMNNVHBI MOTYT UCMOMb30BaTbCSA TEXHOMOMN 3M1IEKTPOHHOIO 06y4YeHus 1
ANCTaHUMOHHble obpa3oBaTesbHble TEXHONOMMM Ha 6ase nopTtana edu.vsu.ru, a Takke gpyrue
AOCTYMHblE pecypcbl ceTu NHTepHeT.

18. MaTtepnanbHO-TeEXHU4YECKOe obecnevyeHme ANCLUUNSIUHDI:

JlekynoHHas ayanTopud, ayautopun and npakTtnydeckmnx 3aHATUN.

19. OueHou4HbIe cpeAcTBa ANs NPOBeAEHUA TEKYLEeNn U MPOMEXYTOYHOM aTTecTauum

Mopsiaok OLeHKM ocBoeHMs obyyatowmmmncs y4ebHoro matepmana onpegensieTcs
coep)xaHMeM creayoLwmx pa3aenos ANCLUMIINHDBIL:

HavmeHoBaHuve
NHankaTop(bl)
pasgena
Nen/n KomneteHuusa(n) | [OCTMXKEHUS OueHou4Hble cpeacTBa
AncUAnnnHE! KoMneTeHumm
(Mmogyns)
1. Pasgensl 1-7 OrlK-1 OrlK-1.1 KoHTponbHble paboTbl
2. Pasgens! 1-7 OrK-1 OrK-1.2 KoHTponbHble paboTbl
3. Pasgensl 1-7 OrlK-1 OrlK-1.3 KoHTponbHble paboTbl

20. TunoBble OLEHOYHbIE CcpeacTBa U MeToAMYeCKUMe MaTepuanbl, onpegensiowme
npoueaypbl oLeHUBaHUSA




20.1 TeKywWMN KOHTPOINb yCNeBaeMocTH

KoHTpornb ycneBaeMocTu No ANCLUMMNNMHE OCYLLECTBMSIETCSA C MOMOLLbIO CreayoLLmnx
OLEHOYHbIX CPEACTB: KOHTPOIbHbIE PaboThI.

IlepeyeHb 3aaHUii AJ151 KOHTPOJILHBIX PaGOT.
KoHTposibHas pa6ota N2 1. IudpdpepeHinmanbHble ypaBHeHUs 1-ro nopsiaka.

3aganue 1 (10 6a/L10B). Pemuth AuddepeHnmranbHoe ypaBHeHHe Y -y/(x+2)=x2+2x.
3aganue 2 (15 6aioB). Peints AuddepeninaibHoe ypapHeHre  (y2+2y-x)dy=2x.
3aganue 3 (15 6a/ioB). Pemints AuddepeniinaibHoe ypaBHeHHE 33Xy’ +5y=(4x-5)y*.
3aganue 4 (20 6an10B). Pemints fuddepennuanbHoe ypaBHeHHe eYdx+(cos y+xeY)dy=0.
3aganue5 (20 6as10B). Peminth auddepeHnmanbHoe ypaBHeHHE  y=xy’-y 2.

KonTpoabHas pa6ora Ne 2. ludpdepenunanbaeie ypaBHeHua N-F0 MNOpPAAKa U CUCTEMbI

YPaBHEHUWN.

3aganmue 1 (15 6a/10B). Pemiuth quddepeHiipanibHoe ypaBHeHHe Y@ + 2ye + yey = (.

3aganue 2 (20 6a/u10B). Pemnts CUCTEMY aubdepeHIHaNIbHbIX ypaBHeHUit X =Xx-5y, y'=2x-y.
3aganue 3 (15 6aw10B). Peminth 3azauy Komu Y + 4y = 8 ctg 2x;  y(n=/4) =5; y'(n/4) = 4.
3aganue 4 (20 6a/wnoB Pemnth 3ajauy Koy~ - y'= 2ex+ cos x;  y(0) =y’(0) =y~(0) = 0.

KoHTposbHas pa6ora Ne 3. UHTerpaibHble ypaBHeHHS.
3apanue 1 (15 6a10B). PelinTh MHTErpajibHOE ypaBHEHHE C BBIPOXKAEHHBIM S/1pOM

1

5
yO) = x+VE- ——
+f01(—x+\/f)y(t)dt.
3aganue 2 (20 6a/U10B). HaiiT pe30/1bBEHTY M 3anuUCaTh PeLIeHUE Yepes Pe30/IbBEHTY

b
y@)=f&)+lf

3apanue 3 (15 6ansioB). HaliTh xapakTepuCTHYECKHE YUCIa U COOGCTBEHHbIE QYHKIIMM YPaBHEHUS C
BBIPOX/IE€HHBIM IPOM

y(x) = )lf (5xt3 + 4x2t)y(t)dt.
-1

3aganue 4 (20 6a//10B). PemiuTh ypaBHEeHHe TUIIA CBEPTKHU
y(x) =)+ A [ e Ftly)dt, roe A< § fO)=e™* npnx>0u f(x) =0 npu x<O0.

3aganue 5 (20 6a1/10B). PemiuTh ypaBHeHUe, CBe/is eTo K 3aja4e Ko i nuddepeHpaibHOro
ypaBHEHUSsI

y(x) =4e* +3x—4— fx(x —t)y(t)dt.




20.2 NMpomexyToyHas aTrecTauums

lMpomexxyToyHas aTTecTaums No AMCUMNITMHE OCYLLECTBNSETCS C MOMOLLbIO CrieaytoLmnx
OLIEHOYHbIX CPEACTB: 3a4eTHada paboTa n cobecegosaHue no pabdore.

lMepe4yeHb BONPOCOB K 3a4eTy.

1. YpaBHeHue ¢ pasgensaowmmmcs nepeMeHHbimn. Obwmnn nHterpan, obwee pelueHme,
YaCTHblE peLLeHUs.

2. JlnHenHoe ypaBHeHWe nepBoro nopsaka. Meton Bapvauumn npon3BosibHOWM MOCTOAHHON
(NMarpanxa).

3. YpaBHeHue bepHynnu.

4. YpaBHeHue PukkaTtn.

5. YpaBHeHMe B NosHbIx anddepeHumanax. PelleHne ¢ NoMOoLLbo MHTErPUPYHOLLIETO
MHOXMWTENS (Cny4aun 3aBUCUMOCTM MHOXMTENS TONBbKO OT X UMK TOMNbKO OT Y).

6. NHTerpmpyowmnm MHOXUTENb AS18 IMHENHOMO YpaBHEHMUS.
7. 3agaya Kowwm ansa ypaBHeHUsa nepBoro nopsaka.

8. TeopeMa 0 CyLLEeCTBOBaHUM U € AUHCTBEHHOCTU peLLEHUs YypaBHEHNS NepBoro Nopsiaxa,
pa3peLleHHOro OTHOCUTENBHO NPOU3BOAHOIA.

9. Ocobble To4kK, ocobble pelweHns. Buabl ocobbix ToYek: y3er, ceano, LeHTp, OoKyc.
10. MeTog nocnegoBaTenbHbIX NPUBIIMXKEHUIN peLleHns ypaBHEHUS NepBOro nopsiaka.

11. YpaBHeHMsi NepBOro nopsaka, HepaspeLleHHble OTHOCUTENbHO NPOM3BOAHON (Criyyau,
Korga BblpaXkatoTcs X unn y).

12. YpaBHeHue Jlarpanxa.

13. YpaBHeHue Knepo.

14. 3agava Koww ans anddepeHumansHOro ypaBHeHUs N-ro nopsigka.
15. O6wme cBOMCTBA NIMHENHOrO YpaBHeHUs. [pmuHUMn cynepno3nuuu.

16. Onpenenutens BpoHckoro. [1Be TeopeMbl O NIMHENHOW 3aBUCUMOCTU. AnbTepHaTUBA.
dyHOamMeHTanbHas cuctemMa peLUeHui.

17. Teopema o CTPyKType OBLLEro peLeHns IMHEMHOro OAHOPOAHOIO YpaBHEHMS.

18. Teopema o CTpyKType ObLLEro peLeHns NIMHENHOro HEOQHOPOAHOMO YPaBHEHMS.

19. OgHOpOAHOE NMHENHOE YpaBHEHME N-TrO NopsiaKa C NOCTOAHHBbIMU KO3dhdmumneHTamu.
Xapaktepuctmyeckoe ypaBHeHue. Criydam npocTbiX KOPHEN.

20. OgHOpOAHOE NMHENHOE YpaBHEHME N-TO NOpsiAKa C NOCTOAHHBbIMU KO3hdmuneHTamu.
Cnyyan KOMMNIEKCHO-COMPSKEHHbIX KOPHEN XapaKTepPUCTUYECKOrO ypaBHEHUS.

21. OgHOpOAHOE NMHENHOE YpaBHEHME N-TO NopsiAKka C NOCTOAHHBIMU KO3hrLmneHTamu.
Cny4yai KpaTHbIX KOPHEWN XapaKTePUCTUYECKOro YPaBHEHNS.

22. HeogHopoaHoe NMHenHoe ypaBHEHWe N-ro nopsigka ¢ NOCTOAHHbIMU KO3 dULMEHTaMu.
Cnyuyan cneuunanbHOM npaBomn YacTun. PesoHaHc.

23. MeToq Bapmaumm Npon3BOSbHbIX MOCTOSIHHLIX (JlarpaHxa) 4ns NMMHENHOro ypaBHEeHUN
BTOPOro nopsigka.

24. CucTeMbl MMHENHBbIX YpaBHeHWI. MpuHumMn cynepnosvunn. Onpegenutens BpoHcKoro.
CTtpykTypa obLiero peweHna oagHOPOAHOW N HEOAHOPOAHOW CUCTEM.

25. OgHOpPOAHbIE CUCTEMbI JIMHENHBIX YPABHEHUI C NOCTOAHHBIMU KO3 PULMEHTAMM.
Xapakrtepuctmyeckoe ypasHeHue. Criydam NpocTbiX, KpaTHbIX, KOMMIEKCHO-CONPSXKEHHbIX
KOPHEeWN XapaKTepuCcTUYEeCKOro ypaBHeHuUs.

26. HeogHopoaHble cnuctembl NMIMHENHBIX YPaBHEHUIA CO crieynansHON NpaBon YacTblo.
Pe3oHaHc.



27. NoHATMSA YCTOMYMBOIO U HEYCTOMYUBOTO peLleHnn cuctemMbl auddepeHumanbHbIX
ypaBHeHun. OnpegeneHme yctonymBoCTU U aCUMNTOTMYECKOW YCTOMYMBOCTHM MO J1anyHoBY.

28. CBepgeHve uccrieoBaHnst Ha YCTOMYMBOCTb NPOM3BOSBHOMO PELLEHUS K MCCneaoBaHNIo
Ha YCTONYMBOCTb NPOMN3BOSIbHOIO PELLEHUS.

29. ®a30B0Oe NPOCTPaAHCTBO, (hazoBada TpaeKkTopusd, ha3oBbi NOPTPET, n3obpaxatoLlas
TOYKa, TOYKa Nokosi. ®as3oBble NepeMeHHble AN ypaBHEHUSI BTOPOro nopsiaka.

30. ®aszoBas NNOCKOCTb NIMHENHOro ocuunnaTopa 6e3 3aTtyxaHus.
31. Bugbl TOYKM NOKOSA. ToYKa MOKOS TUMa «y3ern».

32. Buabl To4kM nokosi. Toyka nokosi Tuna «cennoy».

33. Buapbl TO4kM NOKos. ToYka NOKOS TUMa «LEHTP».

34. Bngpbl TOYKM NOKOs. ToYka NOKOs Tuna «PoKyc»

35. OnpepeneHne yCTOMYMBOCTU TPUBMATIBHOMO PELLEHMSI OAHOPOAHOW CUCTEMBI C
NOCTOSIHHBIMM KO3(PULIMEHTAMM MO KOPHSAM XapaKTePUCTUYECKOrO YpaBHEHMSI.

36. NccnegoBaHue Ha YCTOMYMBOCTL MO JIMHENHOMY (MO NEPBOMY) NPUBAMKEHMIO.
37. MeTop BaH gep lNong. NepemeHHble BaH aep Nonga. PasgeneHne aBUMXEHUN.

38. YpaBHeHue BaH aep lNonsa. CtaumMoHapHble pexuMebl, UX YCTONYMBOCTb. NpeaenbHbIn
LMK,

39. Buabl IMHENHBIX HTErpasbHbIX YpaBHEHUN.
40. HTerpanbHoe ypaBHeHne ®pefronbma ¢ BbIpOXAEHHbIM S4pO0.

41. HTerpanbHbI onepaTop. Teopema O CylecTBOBaHUN U eQUHCTBEHHOCTU peLLEeHNs
ypaBHeHus ®pegronbma BTOPOro poaa.

42. MeTopg nocnefoBaTenbHbIX NPUGIIMKEHNNA.

43. PesonbBeHTa. PelleHne Yyepes pe3osbBeHTY.

44. Xapaktepuctmyeckme ymcrna n cobcTBeHHble OyHKUUKN ypaBHeHUA Ppearonbma.
45. CnmmeTtpuyHoe aapo. Teopema MNmnbbepTta-LUmnara.

46. PelwieHne ypaBHEHUS C CUMMETPUYHBLIM SOPOM.

47. VIHTerpanbHble ypaBHEHNA TUNa cBepTKM o dypobe.

48. YpaBHEHNS, KOTOPbIE PELLATCS C MOMOLLBIO CUHYC- U KOCUHYC- Npeobpa3oBaHui
dypbe.

49. YpasHeHune dpearonbma nepsoro poga.

50.Teopema 0 cyLLecTBOBaHUN U €OUHCTBEHHOCTU peLleHust ypaBHeHns BonbTeppa
BTOPOro poaa.

51. Pe3onbBeHTa Ans ypasHeHus BonbTeppa. PelueHne Yepes pe3onbBeHTY.

52. YpaBHeHne BonbTeppa Tnna cBepTKu.

53. NpeobpasoBaHne ypaBHeHMs1 BonbTeppa nepBoro poga K ypaBHeHU0 BonbTeppa
BTOPOro poaa.

MepeyeHb NpakTUYECKUX 3aaau.

OudppepeHumnanbHblie ypaBHEHUSA U CUCTEMbI YypaBHEHUN, 3aga4a Kowwu.

abrowbd=~

y’-2y'=x2-x+e*. 6. y’+y=cos x+2e* .
y’+2y'+5y=0, y(0)=1, y'(0)=0. 7. y’+4y+5y=0, y(0)=2, y'(0)=0.
y”’+8y’”+16y”=0. 8. y’+y’+0.25y=0.

X'=-3X-y, Y'=X-y. 9. X'=-xty, Y'=X-Vy.

y’ -4y’ +4y=e>* [x3 10. y"+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'=O0. 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)=x2+2x. 26. y'+(1-2x)y/x?=1.

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

23. y'+2xy=2x3y3, 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 TPUBMNASIBHOMO peLUEHNSI CUCTEMbI YPaBHEHUIN NO NMHENHOMY NPUBIVKEHMIO.

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

o

NHTerpanbHble ypaBHEHUS.

1. PelwnTb ypaBHEHWE C BbIPOXKAEHHBLIM SAPOM  y(x) = sin(2x) + %f: cos?(x — t) y(t)dt

2. PelwunTb ypaBHeHUe Yepes pe3onbBeHTy y(x) =1+ f:/z sinxcosty(t)dt.

3. HanTtu xapaktepuctmyeckme 4ncrna n CObCTBEHHbIE (PYHKUUN YpaBHEHUSA y(x) = Afol(x + t)y(t)dt.
4. Ncnonb3ya KocuHyc-npeobpasoBaHne Oypbe, pelunTb MHTerpanbHoe ypaBHeHe

J y(t)cos(xt)dt = e *cosx,x > 0.
0

5. PewuTb ypaBHeHWe, cBeas ero K 3agadve Kowu anga anddepeHumnansHoro ypaBHeHNs

X

y(x)=x+ f [4sin(x — t) — (x — t)]y(t)dt.
0



[nsa oueHnBaHus pes3yrnbTatoB O6y‘-leHI/IFI Ha 3K3aMeHe NCNOJIb3yeTCA 4-6annbHas wkana:
«OTJTMYHO», «XOPOLLUO», «yOOBNETBOPUTESIBHO», «KHEYOOBJI1ETBOPUTESTIBHOY.
Kpl/ITepI/II/I OLIEHMBaHNSA KOMMNETEHLMI

YpoBeHb
Kputepum oueHMBaHUA KOMNeTEHLNN cthopmMmnpoBaHHOCTHU Lllkana oueHoOK
KOMMeTeHunn

O6yvatowmmnca B NonHON mepe Bnageet
NOHATUNHBLIM annapaTtoMm U
TEOopeTUYECKMMM OCHOBaAMMU OUCLIMMNIINHGI,
crnocobeH nnncTpupoBaTb OTBET [MoBbILLEHHbIN
npumMmepamu, gaktaMmm, JaHHbLIMU HayYHbIX YPOBEHb
nccrnenoBaHnin, NPUMEHATb TeopeTU4eckme
3HaHWs ONs peLleHns npakTuYecknx 3agad
AAHHOWN ONCUMNINHBI.

OT1nnyHo

O6yvatowmmnca B NonHON mepe Bnageet
NOHATUNHBLIM annapaTtoMm U
TeopeTUYECKMMN OCHOBaAMU OUCLMMNINHDI,
crnocobeH nnncTpuposaTb OTBET
npumepamu, aktammn, JaHHBIMU HayYHbIX
nccneaoBaHnin, NPUMEHSTL TeopeTnYeckme
3HaHUSA AN peLleHns NPaKTUYeckux 3agau
AaHHOW OUCLUMNINHBL.

[lonyckaeT oLWMOKN NpU pPeLLeHNN 3TUX
3agau.

Ba3oBbIn ypoBeHb Xopoulo

O6yvatowmica YacTuyHo Bnageet
NOHATUNHBLIM annapaToMm U
TEOopeTUYECKMMMN OCHOBaAMU OUCLMMNINHDI,
crnocobeH nnncTpuposaTb OTBET
npumepamu, akTammn, JaHHBIMU HayYHbIX
nccnegoBaHnin, NPUMEHSTbL TeopeTnYeckme
3HaHUA AN peLleHns NPaKTUYeckux 3agad
AaHHOW OUCLUMNINHBI.

[lonyckaeT oLWMOKN NpU PeLLeHNN 3TUX
3agau.

[MoporoBbI ypoBEHb |  YOOBNETBOPUTESBHO

OTBET Ha KOHTPOJBbHO-U3MEPUTENBbHbIV
MaTepuarn He COOTBETCTBYET NOObIM
Tpem(4eTbipeM) U3 NepPeYMCNEHHbIX
nokasartenen. Obyyatowmimcs - HeynoBneTBopuTENbHO
AEMOHCTPUPYET OTPbIBOYHbIE,
(oparMeHTapHble 3HaHUs1, JONyCcKaeT
rpyoble owmnbku.




NIUCT COrMACOBAHUN

PABOYAA MPOrPAMMA YYEEHOW ONCLUNNHGI

HanpasneHue/cneunanbHocTb 11.03.04 ONeKTpOHUKA U HAHOINEKTPOHMKA

Oucumnnunia 51.0.12.04 InddepeHumnanbHble U MHTerpanbHble YPaBHEHUS.

I'Ipocbwnb NnoaroToBkNM WHTerpanbHag 9NekTpoHMKa U HaHOJMNEKTPOHMKA

dopma o0by4eHunst o4Has

Y4yeOHbi rog 2024/2025

OTBETCTBEHHbIN UCMOMHUTENDb

3aBeayowmi kacegpor mateMaTn4eCcKom
PU3MKM U MHPOPMALIMOHHBIX TEXHONOMN keps [~ C.A. lNepecenkos 28.06.2023

NcnonHutenu

[oueHT Kadheapbl MaTeMaTUYECKON

PU3NKN U MHPOPMALMOHHBIX TEXHOSOIMIN A.®. KypuH 28.06.2023
COINMACOBAHO
Kypatop OOI1
Nno HanpasneHuo/cneyunansHOCTH . 2023
noonuce pacwugbposka nodnucu
HauyanbHuk otaena obcnyxusanua 3HB . 2023
noonucek pacwugposka nodnucu

Mporpamma pekomeHgoBaHa Hay4yHO-MeToaMYecKMM COBETOM huamyeckoro hakynbrera,
npoTokon Ne6 ot 27.06.2023r.




