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PABOYAS MPOrPAMMA YYEEHOW ONCLMNIUHBI

B51.0.12.04 OudrcdbepeHUManbHbIe U MHTErpasnbHbIe YpaBHEeHUSA

1. Kog u» HaumeHoBaHue HanpaBreHus noaroToBku/cneumnanbHOCTU:

11.03.04 DneKkTpoHMKa U HAHOJNEKTPOHMKA

2. Npodunb noarotrosku/cneumanusaums: MiHterpanbHaa 3NeKTPOHNKA N HAHOANEKTPOHMKA

3. KBanudmkaumsa BbinyCKHUKa: 6akanaep
4. ®opma ob6yUeHUA: 0YHas

5. Kachbepnpa, oTBeuyarowan 3a peanusauumio gucumnnumibl: 0803 matemaTnyeckomn nsnkm un
MHMOPMALIMOHHBLIX TEXHOMOIUI

6. CoctaButenu nporpammbli; KypuH AnekcaHap PenopoBuy, kaHanaaT dunamnKo-
MaTeMaTUYECKNX HaYK, JOLUEHT

7. PekomeHaoBaHa: Hay4yHO-MeTOaNYECKMM COBETOM (bmn3nYEeCcKoro dakynbreTa,
npoTtokon Ne 6 ot 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 AMcUMNNUHbLI B cTpyKType OOI:

Ancumnnuna «OuddepeHumanbHble U MHTErparnbHble YypaBHEHUSI» OTHOCUTCS K
MaTteMaTU4eCKOMYy U eCTECTBEHHOHAY4YHOMY LIMKY AUCLMMINH y4eBHOro nnaHa n aenseTcs
COCTaBHOW YacTbio rpynnbl NpeamMeToB, 06beAnHEHHbIX B MOAynb «MatemaTukay. [JaHHas
ANCUMNIIMHA ABNSETCH He0BX0AMMOWN AN OCBOEHUS OCTallbHbIX AUCUMMINH
€CTEeCTBEHHOHAY4YHOro LuKna v aucumnini npodgeccunoHansHoro ymkna OOIT n oTHocuTCA K
rpynne obs3aTteribHbIX AUCUMMANH OTPacin Haykn 1 Hay4yHOW creLmanbHOCTU
obpasoBaTtenbHon komnoHeHTbl OOI1 (B cooTBeTCTBUM ¢ PefepanbHbIMU rocyaapCTBEHHBbIMU
TpeboBaHnamu (PIT)). CogepxaHne gucumnnumHbl 6asnpyeTca Ha 3HAHUAX, MPUOBPETEHHbIX B
Kypcax MatemMaTMyeckoro aHanmsa v fiMHenHon anredpobi.

11. MnaHupyemMble pe3ynbTaTbl 00y4YeHUs NO AucuUNIuHe/Moaynio (3HaHUA, YMeHus,
HaBbIKK), COOTHECEHHbIE C NSIaHMPYEeMbIMU pe3yribTaTaMu OCBOEHUSI oOpa3oBaTeNibHOM
nporpaMmmbl (KOMNETEHLMSAMU BbiNyCKHUKOB):

Kon HassaHune Koa(bl) NHankaTop(bl) [MnaHupyemble pesynbtaTbl
KOMneTeHummn oby4eHus
OlK- | CnocobeH OlMK- | Bnageet 3HaHusMH 3HaeT guddepeHumnasnbHble 1
1 NCcnonb3oBaTb 1.1 dyHOaMEHTanNbHbIX UHTErpanbHbl€ YpaBHEHUSA, KOTOPbIE
NONOXEHWS, pasgenos matematuky | UCMOMNB3YET ANA NOCTPOEHNA
38KOHb! U MoZenen N KOHCTPYUPOBaHUS
anropuTMOB PeLLIEHUS NPaKTUYECKNX
MeTOoAbl 3anauv.
ECTECTBEHHbIX | OMK- | CosgaeT v NpUMeHsieT | YMET NpUMeHsTb
HayK 1 1.2 | MaTemaTuyeckme anddepeHumansHble 1
MaTemaTUKu MOZENV B CBOEM WHTerparnbHble ypaBHEHUS Ons
Ona pelleHnsa I'IpaKTVI‘-IeCKOI7I peleHna npakTn4yeckmnx 3aagad.
3afa § [eAaTernbHOCTH
UHXEHEepHOoU OMK- | YmeeT oueHuBaTh BnageeT HaBblkaMu
AEeATENTIbHOCTHU 1.3 rpaHuLbl KBanuduumpoBaHHOro Bbibopa u
NPUMEHUMOCTH aganTtauyum ,D,M(b(prGHLI,I/I?J‘IbeIX n
MCTIONb3YEMbIX WHTErparnbHbIX YpaBHEHUI Ons
peLUeHns NpakTUYeCcKNx 3agav.
MaTematmquKmx Mcnonb3yeT NonoXxeHusl, 3aKOHbI U1
moaeneun npu MeTO[bl ECTECTBEHHbIX HaYK Ans
peLeHnn TMNoBbIX peLlleHnsa NHXXeHepHbIX 3agady B

npodeccnoHarnbHbIX chbepe npoheccnoHanbHON
3anay AEATENBHOCTH,




12. O6bemMm gucUUNNNHbI B 3a4eTHbIX egaunHuuax/vyac.(s coomeemcmeuu ¢ y4yebHbIM MIaHOM) —
4/144.

dopma NpoMeXyToO4YHOM aTTecTauum - 3a4€T/3a4er

13. TpyaoemMkocTb No BuAam y4ye6Homn paboThbl

TpyooemMKoCTb
Bug yue6HOM paboTsl Beero Mo cemecTtpam No cemecTtpam
3cemecTp 4cemecTp
AyOUTOpPHbIE 3aHATUSA 104 54 50
5 ToM nekumm 52 18 34
. npakTn4eckne 52 36 16
yucne:
nabopaTopHble 0 0 0
CamocTosaTenbHas paborta 40 18 22
B TOM YucCre: KypcoBas 0 0 0
paboTa (NpoekKT)
dopma NpoOMEXYTOHHOMN - - -
arTecrtaumm
NToro: 144 72 72
13.1. CopgepxaHme AUCUMUNIINHDLI:
n/n Peanusauus
pasgena
HanmeHoBaHue AUCLIMNAVHBI C
pasgena CopaepxaHune pasgena gucumnivHbl NOMOLLbIO
ANCUNNINHBI 8
OHNawnH-Kypca,
QYMK *
1. Nlekuunn
1.1 | BBegeHune B 3apayva Kowwu ansa ypaBHeHUst NepBoro

npegmeTt. ctopus. nopsigka. ObLiee pelleHune, obLMin NHTErpan.
OCHOBHbIE MOHATUSA. | YpaBHEHUS C pas3aensalowmMMNcsa nepemMeHHbIMN.
YpaBHeHUs NepBoro | YpaBHEHUS, KOTOpble CBOAATCS K YpaBHEHUAM C
nopsiaka. pasgensowmmMmncs nepemMeHHbIMN. JInHenHoe
ypaBHeHue. MeTop Bapnaumm Nnpon3BOSibHON
noctosiHHon (Metog JlarpaHxa). YpaBsHeHue
BepHynnu, ypaBHeHne Pukkatn. YpaBHeHue B
nosiHbIX andpdpepeHumanax. PewweHne ¢
MOMOLLIbIO MHTErPUPYHOLLETO MHOXUTENS.
WHTerpupyowmn MHOXUTENb ANS IMHEAHOIO
ypaBHeHus. TeopemMa CyLLeCcTBOBaHUS U
€[QMHCTBEHHOCTU peLLUEeHNsi YpaBHEHUS NEPBOro
nopsiaka, pa3peLueHHOro OTHOCUTENbHO
npounssogHon. Ocobble To4kKn, ocobble
pewenus. Buabl ocobbix Touek (y3en, ceano,
LeHTp, dokyc). Meton nocnegoBaTenbHbIX
NPUGNMXEeHUN. YpaBHEHUS, HEPa3peLLEHHbIE
OTHOCUTENIbHO NPOM3BOAHON. YpaBHEHUe




JNTarpanxa, ypaBHeHne Knepo. O6wmin metoq
WHTErpMpoBaHus. Teopema CyLLECTBOBaHUSA U
€OVHCTBEHHOCTU pELUEHNS.

1.2

YpaBHeHus n-ro
nopsigaka. JInHenHole
ypaBHEHUS.

3agada Kowwu gnga ypaBHeHUs n-ro nopsigka.
MoHmxeHusa nopsagka. JinHenHble ypaBHEHUS n-
ro nopsigka. Obuwme conctia. [MpnHUMn
cynepnosnumn. JINHENHO 3aBUCUMbIE U NIUHENHO
He3aBuCcuMble pelueHusi. Onpegenurens
BpoHckoro. [1Be TeopeMbl O NMIMHENHON
3aBUCUMOCTU peLleHn NUHENHOTO
O4HOPOAHOro ypaBHeHUs. AnbTepHaTmnea.
dyHoameHTanbHas cMctemMa peLLeHui.
Teopema 0 CTpyKType 00LLero peLeHnst
NMHENHOro O4HOPOAHOro ypaBHeHUA. Teopema
O CTPYKType O6LLEro peLeHns IMHENHOro
Heo4HOPOAHOro ypaBHeHUs. JINHeNHbIe
ypaBHEHUA N-ro nopsigka ¢ NOCTOAHHbLIMMN
KoagppumumeHTamum. OQHOPOAHbIE YPaBHEHUS.
Xapakrepuctumyeckoe ypaBHeHune. Cnyyam
NPOCTbIX, KOMMIEKCHO-CONPSXKEHHbIX, KpaTHbIX
KOPHEN XapaKTepuUCTUYECKOro YpaBHEHMUS.
HeogHopoaHble ypaBHeHUs. CneyunanbHas
npaeag Yyactb. PesoHaHc. MeTopq Bapuaunm
NPON3BOSIbHBIX NOCTOSAHHBIX (MeToA JlarpaHka)
ANs NMHENHOro ypaBHEHNSA BTOPOro nopsiaka.

1.3

CucremMbl NIMHENHbIX
ypaBHEHUI.

MpuHUKnn cynepnosnuun. Onpegenntens
BpoHckoro. AnbTepHaTuBa. Teopembl 0
CTPYKType 0bLLero pelweHnsa oqHOPOAHON U
HeogHopoAHoM cucteM. CUCTeMbl NIMHENHbIX
ypaBHEHUI C NOCTOAHHBLIMU KO3hpuumeHTamu.
OpHopoaHble cuctembl. Criydam nNpocTbIX U
KpaTHbIX KOPHEN XapaKTepUCTUYECKOro
ypaBHeHnsa. HeogHOPOAHbIE CUCTEMbI CO
cneumanbHOM NpaBon YacTbio.

1.4

YCTON4YNBOCTb
peLleHumn
anddepeHumanbHbIX
ypaBHEHUN U CUCTEM.

[MoHATUA YyCTOMYMBOrO M HEYCTONYMBOTO
peweHnin. OnpegeneHme yCTom4mBoCTM NO
JlanyHoBy. OnpefgeneHne acMMNTOTUYECKON
ycTonumsoctu. CBeaeHne nccnegoBaHus Ha
YCTOMYMBOCTb NPOU3BOSIbHOIO PeLUeHns K
nccnegoBaHMo Ha YCTOMYMBOCTb TPUBUANbHOMO
pelwweHusa. OnpegeneHve yCTONYMBOCTH
TpuBManbHoro peleHns. dasosoe
npocTtpaHcTBo. PasoBas TpaekTopus. PasoBbIn
noptpeT. M3obpaxatowasa Touka. Toyka NOKos.
das3oBble NepeMeHHble A5151 YypaBHEHUSA BTOPOro
nopsigka. ®asoBas NMNOCKOCTb NNMHENHOIO
ocuunnaropa. Buabl Toukn nokos (y3en, cegno,
LueHTp, dokyc). OnpegeneHne yCTon4mBocTm
TPUBMAnNbHOIO peLLeHNs CUCTEMbI JIMHENHbIX
ypaBHEHUI C NOCTOAHHBLIMU KO3hpuumeHTamu.
MeTtoa cpyHkumm JlsnyHoBa. MiccnepoBaHue Ha
YCTOMYMBOCTb NO NEPBOMY (FIMHENHOMY)
npunonmxkenunto. Metog BaH gep Nons.




lMepemeHHble BaH aep MNMons. PasgeneHne
ABWXEHUN. YpaBHeHue BaH aep Mons.
CTtaumoHapHble pexumbl konebaHun. Nx
ycTonumBocTb. [peaenbHbl unkn. NoHaTue 06
acUMNTOTUYECKNX MeTodax.

1.5

WHTerpanbHble
YpaBHEHUS.

OCHOBHbI€ NOHATUSA. Buabl NMHENHbIX
NHTErpanbHbIX YPaBHEHWIA.

1.6

YpaBHeHne
®dpegronbma.

YpaBHeHue ®pegronbma 2-ro poga c
BbIpOXAEHHbIM AapoM. IHTerpanbHbIn
onepartop. Teopema O CyLLeCTBOBaHUN U
€NHCTBEHHOCTU peLLeHNa HEOQHOPOAHOro
ypaBHeHusa ®pegronsma 2-ro poaa.
PesonbBeHTa. PelleHne ypaBHeHUs Yepes
pe30nbBeHTY. XapakTepnucTuyeckne sHayeHns u
cobCcTBEHHbIE PYHKLNN OOHOPOOHOTO
ypaBHeHuna ®pearonbma 2-ro poga. Cnyyan
BbIPOXAEHHOrO siAapa. YpaBHEHUSA TUNa CBEPTKU
no ®dypbe. YpaBHEHNS, KOTOPbIE peLlatoT C
MOMOLLbIO CUHYC- U KOCUHYC-Npeobpa3oBaHum
dypbe. CummeTpuyHoe 9apo. Teopema
M'nebepTa-lWmnara. PeweHne nHterpanbHbix
YpaBHEHUN C CUMMETPUYHBIM SOPOM.
YpaBHeHue ®pegronbma 1-ro poaa.
HeyCTOMYMBOCTb peLleHuns.

1.7

YpaBHeHune
BonbTeppa.

AunddepeHumanbHble ypaBHEHUSA U YpaBHEHNE
BonbTeppa. Teopema o cywectBoBaHUM U
€NHCTBEHHOCTU peLLEHNS ypaBHEHUS
BonbTeppa 2-ro poga. PesonbBeHTa. PeweHue
Yyepes pe3oribBeHTY. YpaBHEHME TUna CBEPTKU.
lNMpeobpasoBaHune ypaBHeHus BonbTeppa 1-ro
poda K ypaBHEHUIO 2-ro poaa.

2. NpakTn4yeckue 3aHATUA

2.1

BeegeHne B
npeameTt. Nctopums.
OCHOBHbIE NOHATUS.
YpaBHeHUs1 NepBOro
nopsiaka.

3apayva Kowwu ansa ypaBHeHUst NepBoro
nopsgka. ObLiee peweHune, obLMin NHTErpan.
YpaBHeHUs C pasgensowmmMmca nepemMeHHbIMN.
YpaBHeHWs1, KOTOpble CBOASATCH K YPaBHEHUSM C
pasgendalowmnmMmca nepeMeHHbIMK. JlInHenHoe
ypaBHeHue. MeTtop, Bapmnaumm Nnpon3BOSibHON
noctosiHHon (MeTtog JlarpaHxa). YpasHeHue
BepHynnu, ypaBHeHne Pukkatn. YpaBHeHue B
nosiHbIX anddepeHumanax. PeweHne ¢
MOMOLLIbIO MHTErPUPYHOLLErO MHOXUTENS.
WHTerpmpyowmmn MHOXUTENb ANs NIMHENHOIO
ypaBHeHus. Teopema CyLecTBOBaHUS U
€ONHCTBEHHOCTU pELLEHNS YpaBHEHNSA NepPBOro
nopsiaka, pa3peLleHHOro OTHOCUTENbHO
npounssogHon. Ocobble To4kK, ocobble
pewenus. Buabl ocobbix Tovek (y3en, ceano,
LueHTp, dokyc). Metoq nocnefoBaTenbHbIX
NPUGNMXeHUN. YpaBHEHUS, HEPa3pELLEHHbIE
OTHOCUTESIbHO NPOU3BOAHON. YpaBHeHNE
JNTarpanxa, ypaBHeHne Knepo. O6wmin metoq
NHTErPUPOBAHUSA.




2.2

YpaBHEHUs N-ro
nopsgka. JluHenHble
ypaBHEHUS.

3apava Kowwm ons ypaBHeHUs n-ro nopsgka.
MeTopq noHuxeHnsa nopsagka. JlInHenHble
ypaBHeHus n-ro nopsigka. Obume cBoncTBa.
MpuHUKMN cynepnosnuyun. JINHENHO 3aBUCUMbIE
N IMHENHO HE3aBUCKMMbIE PELUEHNS.
Onpegenutens BpoHckoro. [1Be TeopeMbl 0
NMHENHOWN 3aBUCUMOCTU peLLEHNA IMHENHOIO
OAHOPOOHOro ypaBHeHUS. AnbTepHaTuBa.
dyHOoamMmeHTaneHasa cuctema peLueHni.
Teopema o0 CTpyKType obLiero peLueHust
NMMHENHOro OAHOPOAHOro ypaBHeHNA. Teopema
O CTPYKType 0bLLero peLweHns IMHENHOro
Heo4HOPOAHOro ypasHeHUs. JINHENHbIE
ypaBHEHUSA N-ro nopsaaka ¢ NOCTOAHHbIMU
KoahpuumeHTamn. Xapakrepmctmyeckoe
ypaBHeHue. Criydam NpocCTbIX U KpaTHbIX
KopHen. Crny4yanm KOMMNNEKCHO-COMPSKEHHbIX
KOpHen. HeogHOpOAHbIE YpaBHEHMUS CO
cneumanbHOW NpaBon YacTbto. Pe3oHaHc.
JInHenHbIn ocumnnaTop. MeToq Bapuaumm
NPOU3BOSIbHBIX MOCTOAHHBIX AN IMHENHOrO
ypaBHEHNSA BTOPOro nopsgka.

2.3

CucremMbl NMMHENHbIX
ypaBHEHWN.

MpuHumMn cynepnosuumun. Onpegenutens
BpoHckoro. AnbTepHaTtuea. Teopembl 0
CTPYKType obLuero peweHusi O4GHOPOLAHOM U
HeogHopoAHoM cucteM. CuctemMbl NIMHENHbIX
YypaBHEHUI C MOCTOAHHBLIMU KO3 prLneHTamn.
OpHopogHble cuctembl. Criydyam NpocTbIX U
KpaTHbIX KOPHEWN XapaKTepncTU4eckoro
ypaBHeHns. HeogHOPOAHbIE CUCTEMbI CO
crneunanbHON NpPaBon YacTbio.

2.4

YCTONYMBOCTb
peLeHnn.

[MOHATMSA YCTONYMBOIO U HEYCTOMYMBOIO
peweHun. OnpegerneHne yCTOMYMBOCTU MO
JlanyHoBy. OnpegeneHne acMMNTOTUYECKON
yctonuymsocTu. CBefleHne nccrnegoBaHns Ha
YCTONYMBOCTb NPOU3BOSTbHOMO PeLLEeHUs K
nccrnegoBaHMio Ha YCTOMYNBOCTb TPUBUASIBHOTO
pelwweHusa. OnpegeneHve yCTONYMBOCTU
TpuBManbHOro pelweHns. dasosoe
npocTtpaHcTBo. PasoBas TpaekTopus. PasoBbIn
noptpeT. N3obpaatowwasa Touka. Touka NnoKos.
da3oBble NepeMeHHble A58 ypaBHEHUSA BTOPOro
nopsigka. dasoBas NIOCKOCTb JIMHENHOIO
ocumnnatopa. Bnabl Toukn nokos (y3en, cearo,
ueHTp, dokyc). OnpegeneHne yCTom4mBoCTH
TPUBNANBHOIO peLleHnst CUCTEMbI JIMHENHbIX
ypaBHEHWUI C MOCTOAHHBLIMU KO3 prLneHTamn.
MeToa dyHkuum JianyHoBa. MiccnenosaHue Ha
YCTONYMBOCTb MO NepBoOMYy (NTMHENHOMY)
npubnmxkenuto. Metoa BaH gep lNons.
lMepemeHHble BaH aep Nonsa. PasgeneHve
OBWXeHUW. YpaBHeHue BaH aep NMons.
CraumoHapHble pexumbl konebanun. Mx




ycTonumBocTb. [peaenbHbi Unkn. NoHaTue 06
acMMNTOTUYECKNX MEeTOoaaX.

2.5

WHTerpansHoe
ypaBHeHMEe
®dpegronbma.

YpaBHeHue ®pegronbma 2-ro poga c
BbIpOXAEHHBIM 90p0oM. IHTerpanbHbIn
onepatop. Teopema 0 CyLlecTBOBaHUMN U
€4NHCTBEHHOCTU peLLEHNA HEOQHOPOAHOrO
ypaBHeHna ®peparonsma 2-ro poaa.
PesonbBeHTa. PelleHne ypaBHeEHUS Yepes
pe3oribBeHTY. XapaKTepuctmyeckme 3Ha4yeHus 1
COBCTBEHHbIE DYHKLMN OOHOPOAHOrO
ypaBHeHusa ®pegronbma 2-ro poga. Cnyyan
BbIPOXAEHHOIO siAapa. YpaBHEHUSA TUNa CBEPTKU
no dypbe. YpaBHEHUs, KOTOPbIE peLuatoT C
NMOMOLLbKO CUHYC- U KOCUHYC-Npeobpa3oBaHUn
®ypbe. CummeTpuyHoe sapo. Teopema
MnbbepTa-lUMnara. PeweHne nHterpanbHbIX
YypaBHEHUN C CUMMETPUYHBIM S4POM.
YpaBHeHue ®pearonbma 1-ro poaa.
HeycTon4mMBOCTb peLueHus.

2.6

WHTerpanbHoe
ypaBHeHue
BonbTeppa

YpaBHeHue BonbTeppa u anddepeHumanbHble
ypaBHeHuA. Teopema O CcyLecTBOBaHUN U
€0VHCTBEHHOCTU peLUeHUs YpaBHEeHNS
BonbTeppa 2-ro poga. Pe3onbBeHTa. PelweHue
Yyepes Pe30sibBEHTY. YpaBHEHWe Tuna CBEPTKM.
MpeobpasoBaHne ypaBHeHusa BonbTteppa 1-ro
poda K ypaBHEHUIO 2-ro poaa.

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

Buabl 3aHaTM (4acoB)

Ne HanmeHoBaHue TeMbl CamocTtosaTte
Mpaktnye | Jlabopat
n/n | (pasgena) gucumnnuvHel | Jlekumn nbHas Bcero
ckne OpHble
paboTa
1.1 | BBegeHue B npegmer.
NcTtopusa. OCHOBHbIEe 12 12 8 32
NOHATUSA. YpaBHEHUS
nepBoro Nnopsiaka.
1.2 | YpaBHEHNA n-ro
nopsiaka. JImHenHole 10 10 8 28
YPaBHEHNS.
1.3 | Cuctembl TTNHENHBIX 4 4 12
YPaBHEHUN.
1.4 | YCTONYMBOCTb PELLEHUN. 6 4 4 14
1.5 | Metop BaH gep lNong. 2 2 2 6
1.6 | YpaBHeHue Ppegronbma 10 12 8 30
1.7 | YpaBHeHue BonbTeppa 8 8 6 22
WToro: 52 52 40 144




14. MeTogn4yeckme ykasaHua Aona oby4vyarowmxcsa Nno 0OCBOGHUIO AUCLUNIIUHBI

Mpw N3y4yeHnn ANCUUNIMHBLI PEKOMEHOYETCS UCMOMb30BaTh CrieayoLLmMe cpeacTsa:

- PEKOMEHOYEMYO OCHOBHYIO M LOMONHUTENbLHYIO NUTEPATYPY;

- METOAMYECKME YKa3aHMs U Nocobus;

- 3NEeKTPOHHbIE BEPCUM YH4EOHNKOB M METOONYECKUX YKa3aHWI OIS BbINOIHEHUS MPaAKTUYECKUX
pabor.

dopma opraHnsaLmm caMoCTOATENbHOW paboTbl: NOArOTOBKA K ayaUTOPHbLIM 3aHATUSAM;
BbINOSIHEHNE AOMALUHNX 3aaHUI; BbIMNOMHEHME KOHTPOSbHbIX paboT.

Mpun ncnonb3oBaHUM ANCTAHLMOHHBLIX 0B6pa3oBaTeNbHbIX TEXHOMOMN N 3NEKTPOHHOIO
00y4eHMs BbINOMHSATL BCE YKka3aHus npenogasaTenein, BoBpeMs NoakntoyaTtbes k online
3aHATUSAM, OTBETCTBEHHO MOAXOANTb K 3aaHMsM AN CAaMOCTOSITENbHON paboThl.

15. lNepeyeHb OCHOBHOM W AOMONIHUTENBLHOW nUTepaTypbl, PECYypPCOB MWHTEPHeT,
HeobXoAUMbIX ONsi OCBOEHUSI AUCLUNSIVHDI

a) OCHOBHas nuTepaTtypa:

Ne n/n NCTOYHUK

Jinteun [.B. ObbikHOBEHHbIE AnddepeHUManbHble ypaBHEHUS: y4ebHoe nocobue /
Jinteuu O.6., Menewxko C.B., Mamaes .. — Mocksa: CtaBpononbckum [AY,

1 2017 .— 76 c. — Ob6blkHOBEHHbIE AnddepeHUnanbHble YpaBHEHNSA [ONEKTPOHHbIV
pecypc]: YuebHoe nocobue / A.6. JluteuH, C.B. Menewko, N.N. Mamaes -
CraBpononb: AlTPYC CtaBponosibCKoro roc. arpapHoro yH-ta, 2017. — ISBN

gau 00125 .— <URL.:https://www.studentlibrary.ru/book/stavgau 00125.html|>.

TBeppoxnebosa E.B. uddepeHumnansbHble ypaBHEHUS. YCTONYMBOCTb PELLEHUN.
YpaBHeHuUs U cUCTeMbI NEPBOro nopsaka: y4edbHoe nocobue / Teepgoxnedosa E.B.
— Mocksa: MUCunC, 2020 .— 165 c. — dudpdepeHumanbHble ypaBHEHUS.

2 YCTONYMBOCTb peLLEHN. YPaBHEHNSA N CUCTEMbI NEPBOro Nopsiaka [ONeKTPOHHbIN
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

TuxoHoB A.H. uddepeHumansHble ypaBHeHUS: y4ebHuk / TuxoHos A.H.,
BacunbeBa A.B., CeewHukoB A.I'. — Mocksa: Puamartnut, 2002 .— 256 c. —
AnddepeHumanbHble ypaBHEHUS [ONEKTPOHHLIN pecypc]: Yueb. ans By3oB /

1 TuxoHoB A.H., BacunbeBa A.B., CeBewHukoB A. I". - 4-e naa., - M. : ©ASMATIINT,
2002 Kypc BbiCcllen MatemMaTuUkn U Matematmyeckon omsnkn. Bein. 6 .— ISBN 5-
9221-0277-3 .—
<URL:https://www.studentlibrary.ru/book/ISBN9785922102773.html>.
anbcronsy J1.9. AnddepeHumnanbHble ypaBHeHUS: y4ebHuk / dnberonby, J1.9. ---
MockBa: Hayka, 1965. --- 424 c.

®ununnos A.®. C6opHKK 3agad no anddepeHumanbHbiM ypaBHEHUSM: [y4ebHoe
3 nocobue] / A.®. dununnos .— U3g. 4-e .— M.: Nlubpokom : URSS, 2011 .— 235,
[2] c. : vn., Tabn. — (Knaccudeckum y4ebHmnk MI'y) .— ISBN 978-5-397-01632-2.
4 BacunbeBa A.b. MHTerpanbHble ypaBHeHusi/ BacunbeBa A.b., TnuxoHoB H.A. ---
Mocksa: ®mnamartnut, 2002. --- 160 c.

30H B.A. Jlekumn no nuterpanbHbiM ypaBsHeHnam/ 5.A. 3oH. --- Mocksa: Bbeicwas
wkona, 2004. --- 92 c.




16. NepeyeHb y4eOHO-MeTOANYECKOrO obecneyeHus ANA CaMOCTOATENTbHOW paboThbl

Ne n/n NcTOYHMK

Buabl Toukn nokos: ydebHo-meToanveckoe nocobue / coct.: E.I'. benombiTueBa,

1 0.J1. Dopodees, C.B. Endumos, INA. KypuHa, E.B. TyneHko, A.®. KypnH .—
BopoHex: N3gatenbckunn gom BI'Y, 2017 .— 37 ¢. — Tupax 50. 2, 3 n.n.

MeTopg BaH gep lNons. AcumntoTnyecknin Meto ycpegHeHus. YpasHeHust BaH gep
Monsa, OydduHra, MaTbe: yyuebHO-MeTOoaNYecKkoe nocobue / BopoHex. roc. yH-T;
cocrt.: E.I'. BenombiTueBa, E.b. TyneHko, A.®. KypnH .— BopoHex: MagaTensckui
aom BI'Y, 2019 .— 79 c.: un. — bubnwuorp.: c. 78.

3agaym no uHTerpanbHbIM YpaBHEHUAM: y4ebHO-MeToanveckoe nocobume/ cocT.

3 A.®. KypuH. --- BopoHex: U3gaTenbcko-nonurpadpuyecknin uentp By, 2008. --- 34
C.

17. O6pa3oBaTesfibHble TEXHOMOIMMMU, UCNOoJb3yeMbie NpU peanusauum y4yeoHom
AUCLUMNIINHbI, BKNOYasa AUCTaHLUMOHHbIe oOpa3oBaTtenbHble TexHonoruu (A40T),
3neKkTpoHHoe obyyeHue (30), cmewaHHoOe 0Gy4eHune):

Mpy peanusauny AUCLUUMMHBI MOTYT UCMOMNb30BaTLCS TEXHOOMMM SNIEKTPOHHOIO 06Y4YeHUs 1
AMCTaHUMOHHbIE obpa3oBaTernbHble TeEXHONOMMK Ha 6ase noptana edu.vsu.ru, a Takke gpyrue
[AOCTYNHble pecypcbl ceTn MHTepHerT.

18. MaTepmanbHO-TEXHUYECKOe obecnevyeHne ANCLUUNIIUHDI:

JlexumoHHas ayanTopus, ayauTopumn ans npakTUY4ecknx 3aHaTUi.

19. OueHou4HbIe cpeacTBa ANisi NPOBeAeHUSA TeKyLen U NPOMEXYTOYHOW aTTecTaumum

MopsifoK OLEHKN OCBOEHMS 00y4YatoLMMKcst y4ebHOro maTepuana onpegensietcs
coaepxaHneM crefyroLmx pasaenos AUCUMNINHDI:

HavnmeHoBaHve
No WNHavkaTop(bl)
on/ pasgena
KomneteHuusi(n) | [OCTUXKEHMUS OueHou4Hble cpeacTBa
ANCLMNITUHBI
KOMMNeTeHunmn
(Moaynsi)
1. Pasgensl 1-7 OrlnK-1 Or1K-1.1 KoHTponbHble paboTbl
2. Pasgenbl 1-7 OrK-1 OrlK-1.2 KoHTpornbHble paboThl
3. Pasgensl 1-7 OlMK-1 Orl1K-1.3 KoHTporbHbIE paboThl

20. TunoBble OLEHOYHbLIE cpeAcTBa U MeToAMYECKUMEe MaTepuanbl, onpegensioLwue
npoueaypbl oLeHUBaHUs



20.1 TeKyLMN KOHTPOJIb yCNeBaeMoCTu

KoHTporb ycneBaeMocT No AUCUMMIIMHE OCYLLECTBIISIETCS C MOMOLLIbIO CNeayoLwmnx
OLEHOYHbIX CPELCTB: KOHTPOSIbHbIE paboThl.

MNepeuyeHb 3aaaHUIA ANA KOHTPOJIbHbIX pa6oT.

KoHTponbHas pa6ota Ne 1. AindPpepeHumansHbie ypaBHeHMA 1-ro nopsaaka.

3apaHue 1 (10 6annoB). Pelwntb anddepeHumanbHoe ypaBHEHME  y'-y/(x+2)=x>+2x.
3apaHue 2 (15 6annoB). Pewntb anddepeHymansHoe ypaBHeHMEe  (y*+2y-x)dy=2x.
3apaHwme 3 (15 6annoB). Peluntb gnddepeHumnanbHoe ypaBHeHNE  3xy’+5y=(4x-5)y*.
3apaHue 4 (20 6annoB). Pelwuntb anddepeHumanbHoe ypaBHeHMe  e'dx+(cos y+xe’)dy=0.
3agaHmeb5 (20 6annos). Pelwntb agnddepeHumansHoe ypaBHeHMe  y=xy'-y°.

KoHTponbHas pa6oTta Ne 2. AuddepeHumanbHbie ypaBHEHUS N-F0 NOPAAKA U CUCTEMbI
YpPaBHEHUMWN.

3apaHue 1 (15 6annoB). PelunTb gnddpepeHumansHoe ypaBHeHne Y@+ 2y@+ y3 = 0.

3apaHue 2 (20 6annoB). Pewntb cuctemy anddepeHUmanbHbiX ypaBHeHUd X =X -5y, y'=2x -
Y )

3apaHue 3 (15 6anno.). PewnTb 3agady Kown y +4y =8 ctg 2x;, y(n=/4) =5, y(n/4) = 4.
3apaHue 4 (20 6annoB Pewntb 3agayy Kown y~-y=2e+ cosx y(0)=y1(0) =y~(0)=0.

KoHTponbHasa pa6ota Ne 3. MIHTerpanbHble ypaBHEHUS.
3apaHue 1 (15 6annoB). PelunTb MHTErpasbHoOe ypaBHeHME C BbIPOXAEHHbLIM S4P0M

1
6

ylx)=2x Vx4
3 [ [=x+tlyltlde.

3apgaHue 2 (20 6annoB). Haiitv pe3onbBeHTy 1 3anuncaTh pelleHne Yyepes pe3obBeHTy

ylxl=f(x+2 [ O

3apaHue 3 (15 6annoB). HanTn xapakTepucTmyeckme Yncaa n CobCcTBeHHble QYHKLMN YpaBHEHUS
C BbIPOXAEHHbIM A4PO0OM
1

y(x):)\f (5xt3+4x2t)y(t)dt.

-1
3apaHue 4 (20 6annoB). PellnTb ypaBHeEHMeE TUMNa CBEPTKMN

ylx|=f(x]+A ]0, e ™ ylt)dt, roe )\<%, flx)=e™ npux>0u f(x|=0 npu x<O0.

3apaHue 5 (20 6annoB). PelwnTb ypaBHeHMe, cBeAs ero K 3agade Kowu ana anppepeHuymansHoro
ypaBHeHus

ylxl=ae +3x 4 [ [x—tlyltldt.




20.2 NMpomexyTo4yHaa aTrecTauus

MpomexxyTouHas aTTectauust No AUCLMMNIIMHE OCYLLIECTBIISETCS C MOMOLLbIO CneayoLmx
OLIEHOYHbIX CPeACTB: 3a4eTHada paboTta n cobecegoBaHue no pabore.

lMepeyeHb BONPOCOB K 3a4eTy.

1. YpaBHeHue C pasgensaowmmmnca nepemeHHsiMn. Obwun nHterpan, obliee pelleHune,
YacTHble peLUeHus.

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

3. YpaBHeHue bepHynnu.

4. YpaBHeHne PukkaTtn.

5. YpaBHeHue B NosnHbix guddepeHumnanax. PelleHne ¢ NOMOLLbIO UHTErpupyoLero
MHOXUTENS (CryYam 3aBUCMMOCTU MHOXMUTENSA TOSMbKO OT X UMK TOSMBKO OT Y).

6. IHTerpupyowmn MHOXUTENb ANSA IMHENHOIO ypaBHEHUS.
7. 3agaya Kowwn onsa ypaBHeEHUSA NepBoOro Nopsiaka.

8. Teopema 0 CyLeCTBOBaHNM U €AMHCTBEHHOCTU PELUEHUS YpaBHEHWS MEPBOro Nopsiaka,
paspeLleHHOro OTHOCUTENBHO NPOU3BOAHOMN.

9. Ocobble To4kK, ocobble pelleHns. Buabl ocobbix TOYeK: y3ern, ceano, UeHTp, OoKyC.
10. MeTopq nocnepoBaTenbHbIX NPUBNVMKEHUI peLLEHNS YPaBHEHNSA NEPBOro NOpsiAKa.

11. YpaBHeHMs1 NepBOro nopsiaka, HepaspeLleHHbIE OTHOCUTENBHO NPOM3BOAHON (Cryvan,
Korga BblpaXKarTca X Unu y).

12. YpaBHeHue JlarpaHxa.

13. YpaBHeHue Krnepo.

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

15. O6wme cBOMCTBA NIMHENHOTO YpaBHeHMs. [pruHUMi cynepno3nuuu.

16. Onpegenutenb BpoHckoro. [1Be TeopemMbl 0 IMHENHOW 3aBUCUMOCTU. AnbTepHaTuBa.
dyHOoamMeHTanbHasa cMctemMa peLLeHun.

17. Teopema 0 CTPyKType OBLLEro peLeHns NMMHENHOro OAHOPOLHOIO yPaBHEHUS.

18. Teopema o CTpyKkType 06LLEro peleHns NMMHENHOro HEOAHOPOAHOIO YpaBHEHUS.

19. OgHOpoAHOE NMHENHOE YypaBHEHME N-TO NOpsiAKa C NOCTOSIHHBIMWU KO3 ULMEHTaAMM.
Xapaktepucrtudeckoe ypaBHeHue. Cnyyan npocTbIX KOPHEMN.

20. OgHOpOAHOE NMHENHOE YpaBHEHME N-TO NOpsiAKa C NOCTOSIHHLIMWU KO3 UUMEHTAMM.
Cniyyan KOMNNEKCHO-COMPSKEHHbIX KOPHEN XapaKTePUCTUYECKOro YpaBHEHUS.

21. OgHopoAHOEe NIMHENHOE ypaBHEHWE N-ro Nopsiika ¢ NOCTOSIHHbIMW KO3 ULMEHTaMMU.
Cnyyan KpaTHbIX KOPHEWN XapaKTepUCTUYECKOro YpaBHEHUS.

22. HeogHopogHoe NMHeNHoe ypaBHEHNE N-ro nopsigka ¢ NOCTOSAHHbIMU KO3hUumMeHTamu.
Cnyvan cneuunanbHon npaBon YacTtn. Pe3oHaHc.

23. MeToq Bapuavwmm Npom3BOsibHbIX MOCTOAHHLIX (JlarpaHxa) Ans NMMHENHOro ypaBHEHMS
BTOpPOro nopsgka.

24. CucTteMbl MMHENHBIX YpaBHeHWI. [MpuHumn cynepnoauumn. Onpegenuterns BpoHckoro.
CTtpykTypa obLiero peleHns ogqHOpOaHON U HEOAHOPOLHOM CUCTEM.

25. OgHOPOAHbIE CUCTEMbI JIMHENHBIX YPaBHEHU C NOCTOAHHBIMU KO3 PMLNEHTAMM.
Xapaktepucrtudeckoe ypaBHeHme. Cnyyam npocTbIX, KpaTHbIX, KOMMIIEKCHO-CONPSXEHHbIX
KOPHEN XapaKkTePUCTUYECKOIO YPaBHEHMUSI.

26. HeogHopogHble CUCTEMbI NIMHENHbIX YPaBHEHUIW CO cneumanbHON NpaBon YacTblo.
Pe3oHaHc.



27. NoHATMS YCTONYNBOIO U HEYCTOMYMBOIO peLleHnin cucteMbl anddepeHumnanbHbIX
ypaBHeHunn. OnpeaeneHme yCToOMYMBOCTU M aCUMNTOTUYECKON YCTONYMBOCTM No JIsinyHOBY.

28. CBepgeHve nccrefoBaHnst Ha YCTOMYMBOCTb NPOM3BOSIbHOMO PELLEHMS K UCCreaoBaHnio
Ha YCTOMYMBOCTb NPOM3BOSILHOTO PELLEHMSI.

29. ®as3oBoe NPOCTPaHCTBO, ha3oBas TpaekTopus, asoBbIii NOPTPET, 3obpaxatoLlas
TOYKa, TOYKa nokos. ®asoBble NepeMeHHble AN YpaBHEHUA BTOPOro Nopsaka.

30. ®a3oBasi NOCKOCTb IMHENHOrO ocumnnsatopa 6e3 3aTyxaHus.
31. Buabl To4kM nokosi. Toyka Nokost Tuna «ysesn».

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

33. Buabl To4km nokosi. Touka NoKosi TUna «LUEHTP».

34. Buapbl To4kM nokosi. Tovka nokosi Tuna «gokyc»

35. OnpegeneHne ycTon4ymBoCTU TPUBNATTbHOIO PELLEHUS OAHOPOAHOM CUCTEMBI C
NOCTOSAHHLIMU KO3 PULMEHTAMUN NO KOPHAM XapakTePUCTUYECKOrO ypaBHEHUS!.

36. iccnepoBaHue Ha yCTOMYMBOCTb MO NIMHEMHOMY (MO NePBOMY) NPUBNMKEHNIO.
37. MeToa BaH gep lNons. MNepemeHHble BaH aep MNMons. PasgeneHne aBmxeHun.

38. YpaBHeHue BaH aep MNons. CtaunoHapHble pexuMbl, MX YCTONYMBOCTL. [peaenbHbIn
LK.

39. Buapbl NUHENHbIX NHTEerpasibHbIX YpaBHEHUN.
40. NHTerpanbHoe ypaBHeHne ®pefronbma ¢ BbIpOXAEHHbIM S4pPO.

41. HTerpanbHbI onepaTtop. Teopema O CyLecTBOBaHUN N eOUHCTBEHHOCTU peLleHuns
ypaBHeHna ®pepgronbma BTOPOro poaa.

42. MeTtopg nocnenoBaTenbHbIX MPUBAMKEHNNA.

43. PesonbBeHTa. PelleHne Yyepes pe3ornbBeHTY.

44. XapakTepuctuyeckme yncna n cobctBeHHble yHKLMM ypaBHeHNa dpearonbma.
45. CnmmeTtpuyHoe aapo. Teopema MNmnbbepTa-LUmuara.

46. PelwseHne ypaBHEHNSA C CUMMETPUYHBIM SOPOM.

47. HTerpanbHble ypaBHEHUS Tuna cBepTku no dypbe.

48. YpaBHeHWs, KOTOPbIE€ PeLLatTCs C MOMOLLBIO CUHYC- U KOCUHYC- Npeobpa3oBaHui
dypbe.

49. YpaBHeHne ®pearonbma nepeoro poaa.

50.Teopema 0 cyLLeCTBOBAHUN U €ANHCTBEHHOCTU peLLEHNS ypaBHeHUS BonbTeppa
BTOPOro poja.

51. PesonbBeHTa ans ypaBHeHna BonbTeppa. PelwleHne yepes pe3osibBeHTY.

52. YpaBHeHue BonbTeppa Tvna ceBepTKu.

53. MNpeobpasoBaHue ypaBHeHUss BonbTeppa nepeoro poaa k ypaBHeHMo BonbTeppa
BTOpOro poAa.

MepeyeHb NpakTUYeCcKMX 3agau.

AnddepeHumanbHble ypaBHEHUSA U CUCTEMBI YPaBHEHUI, 3agada Kowwuw.

oD~

y’-2y'=x?-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'=-x+y, y'=x-y.

y -4y’ +4y=e* Ix®. 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* [X°. 20. y”+y=1/cos x.

21. y'-y/(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=2x3y°. 28. xy'+y=xy>.

24. (2x-1-y/x?)dx+(1/x-2y)dy=0. 29. (5xy?-x®)dx+(5x%y-y)dy=0.
25. y=2xy’-8y". 30. y=3y'*-y’.

YCTONYNBOCTb TPUBMNASIBHOMO PELUEHUS CUCTEMbI YPABHEHUIN NO JIMHENHOMY NPUBIIVKEHNIO.

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.

S

MHTeraJ’IbeIe YpaBHEHUA.

1. PelunTb ypaBHEHNE C BbIPOXKAEHHLIM SAPOM y{ =sin| 2x f cos’ (x —tly dt

/2
. Pewuntb YpaBHEHNE HYepe3 pe30JiIbBEHTY y ]_+JI smxcosly( 'dt

N

w

1
. Haintn xapaktepucTtuyeckme Ymicna u cobCTBeHHbIE PYHKUMK ypaBHeHUst y(x|=2A f [x+t)y[t)dt.
0

B

WNcnonb3ys kocuHyc-npeobpasoBaHme dypbe, pelunTb MHTerpanbHoe ypaBHEHNE

f y|t|cos|xt|dt=e *cosx, x>0.
0

PewunTb ypaBHeHne, cBeas ero k 3agade Kowu ana andpdepeHumanbHOro ypaBHeHUs

o,

y[ﬁx\)=x+j [4sin(x—t]—(x—t)}y(t)dt.

0



[na oueHnBaHus pe3ynbTaToB 00y4YeHMs Ha 3K3aMeHe ncnonbdyertcs 4-6annbHas wkana:
KOTSIMYHO», «XOPOLLOY», «YAOBNETBOPUTESTbHOY», KHEYO0BIETBOPUTENBHOY.
KpuTepuun oueHmMBaHNA KOMNETEHLMI

YpoBeHb
KpuTepumn oueHnBaHusa KoMmneTeHumnm chopmmpoBaHHOCTH LLkana oueHokK
KOMNETEHLUN

OOyuatowmncs B NonHoM mepe Bnageet
NOHATUWHBLIM annapaToMm u
TeopeTn4yecknmMm OCHoBaMu ANCLMUMINHBI,
cnocobeH nnncTpupoBaTb OTBET lMoBbILWEHHbIN
npumMmepamu, paktaMmn, JaHHLIMU HayYHbIX YypOBEHb
nccnegoBaHum, NPUMEHATL TeopeTudeckne
3HaHWS ONS peleHns npakTu4ecknx sagad
AAHHOW ANCUMUNSINHBI.

OT1nu4yHo

O6yuyatowmmnca B NonHoOn mepe Bnageet
NMOHSTUWHBLIM annapaToM u
TEOopPeTNYECKMMM OCHOBaAMMU ANCLMMNINHBI,
cnocobeH nnnicTpmpoBaTb OTBET
npuMmepamu, paktaMmm, AaHHbIMU Hay4YHbIX
nccnegoBaHWi, NPUMEHATb TeopeTudeckne
3HaHMS ANs pelleHns NnpakTU4Yecknx 3agay
AaHHOW OUCLMNMUHbI.

[lonyckaeT owmnbKn Npy peLleHnn aTmux
3agau.

Basosbin ypoBeHb Xopoulo

O6yvatowmmnca YyactuyHo Bnageet
NMOHSATUWHBLIM annapaTtoM u
TeopeTN4YEeCKMMM OCHOBaAMMU ANCLMNINHBI,
cnocobeH nnnicTpmpoBaTb OTBET
npuMmepamu, paktaMmm, aHHbIMU Hay4YHbIX
nccnegoBaHu, NPUMEHATb TeopeTUdeckne
3HaHMS ANs pelleHns NpakTU4Yecknx 3agay
AaHHOW OUCLUMNMUHbI.

[lonyckaeT owmnbKn Npy peLleHnn aTmux
3agau.

[MoporoBbI ypoBEHb | YOOBNETBOPUTENBHO

OTBET Ha KOHTPOSbHO-U3MEPUTESbHbIN
MaTtepuan He COOTBETCTBYET ft0ObIM
TpeM(4eTbipeM) U3 NepeYMCNEHHbIX
nokasarenen. Obyyatrowmics - HeynooBneTBopntensHO
AEMOHCTPUPYET OTPbIBOYHbIE,
oparMeHTapHble 3HaHUSA, JoMNycKaeT
rpyoble owmnbKN.




JNIUCT COrNACOBAHUN

PABOYASA MPOrPAMMA YYEEHOW ONCLMNNNHDI

HanpaeneHue/cneymansHocTb 11.03.04 DNEKTPOHMKA N HAHOINEKTPOHMKA

Oucumnnuua 51.0.12.04 OnddepeHumanbHble U MHTEerpanbHble YpaBHEHUS.

I'Ipocbvmb NoaroToBkM WMHTerpanbHaga 3NekTpoHMKa U HaHO3MNEKTPOHMKA

dopma 0byyeHus ovHas

Y4yebHbi rog 2025/2026

OTBETCTBEHHbIN UCNOMHUTENb

3aBenyowmin kaceagpon matemaTmyeCcKom : ,
PU3MKN U MIHPOPMALMOHHBIX TEXHOMOMNI bepecentf C.A. Tepecenkos 28.06.2024

NcnonHutenu

[oueHT Kadpeapbl MaTeMaTUYECKON

PU3MKN U MHPOPMALMOHHBLIX TEXHONOTNI A.®. KypuH 28.06.2024
COINMACOBAHO
Kypatop OOIl
Nno HanpaeneHuo/cneynanbHOCTH .. 2024
rnoonucek pacwughposka nodnucu
HauyanbHuk otaena obcnyxusanua 3HB . 2024
rnodnucek pacuwiughposka nodnucu

MNporpamma pekomMeHOoBaHa Hay4YHO-MeToOMYecKMM COBETOM (PM3NYECKOro dakynbTeTa,

npotokon Ne6 ot 27.06.2024r.




	10. Место учебной дисциплины в структуре ООП:
	Дисциплина «Дифференциальные и интегральные уравнения» относится к математическому и естественнонаучному циклу дисциплин учебного плана и является составной частью группы предметов, объединенных в модуль «Математика». Данная дисциплина является необходимой для освоения остальных дисциплин естественнонаучного цикла и дисциплин профессионального цикла ООП и относится к группе обязательных дисциплин отрасли науки и научной специальности образовательной компоненты ООП (в соответствии с Федеральными государственными требованиями (ФГТ)). Содержание дисциплины базируется на знаниях, приобретенных в курсах математического анализа и линейной алгебры.
	11. Планируемые результаты обучения по дисциплине/модулю (знания, умения, навыки), соотнесенные с планируемыми результатами освоения образовательной программы (компетенциями выпускников):
	Код
	Название компетенции
	Код(ы)
	Индикатор(ы)
	Планируемые результаты обучения
	ОПК-1
	Способен использовать положения, законы и методы естественных наук и математики для решения задач инженерной деятельности
	ОПК-1.1
	Владеет знаниями фундаментальных разделов математики
	ОПК-1.2
	Создает и применяет математические модели в своей практической деятельности
	Умет применять дифференциальные и интегральные уравнения для решения практических задач.
	ОПК-1.3
	Умеет оценивать границы применимости используемых математических моделей при решении типовых профессиональных задач
	Владеет навыками квалифицированного выбора и адаптации дифференциальных и интегральных уравнений для решения практических задач. Использует положения, законы и методы естественных наук для решения инженерных задач в сфере профессиональной деятельности.

