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PABOYAS MPOrPAMMA YYEEHOW OUCLMMNIUHBI

51.0.11 OuddepeHUunanbHblie U UHTErpanbHble YpaBHEHUSA

1. Kog ¥ HauMeHOBaHMe HanpaBlieHUs1 NnoAroToBku/cneynanbLHOCTH:

09.03.01 NHdopmaTuKka 1 BblMUCIIUTESNBbHAA TEXHUKA

2. Mpodunb nogroroBku/cneumanmnsauma: BoluMcnmTenbHbIE MALUWHbLI, KOMMEKCHI,

CUCTEMDbI N CEeTU

3. Ksanudukaumsa BbinyckHuka: 6akanasp
4. ®opma oby4eHus: oyHas

5. Kachegpa, oTBevarowan 3a peanmsauymio aucumnnmibl: 0803 matemaTnyeckon dnsnkn n

MHMDOPMALIMOHHbLIX TEXHOMOIMUN

6. CoctaButenu nporpammbl: KypuH AnekcaHap Penoposud, kKaHanaat puamko-

MaTeMaTn4eCckKknx Havyk, OOLIeHT

7. PekomMeHaoBaHa: Hay4yHo-meToan4yecknm coBeTtomMm hmandeckoro dpakynbrera, NPOTOKOI
Ne6 ot 27.06.2022r.

8. YuebHbIn roa: 2023/2024 CemecTp(bl): 3, 4



9.Lllenu n 3apgayum y4e6HOM AUCLIMNIIUHDI
uenb ANCUMMANHBL: COOPMUPOBATL Y CTYAEHTOB (PyHOaMeHTarbHble OCHOBbI BECbMa
pa3BeTBnNEHHOro 6a3oBoro Kypca «AunddepeHumanbHble N MHTerpanbHble ypaBHEHUSAY,
No3BONAOLME BECTU UCCIEA0BAHNA MO Pa3fiMyHbIM HayYHbIM HanpaBieHNsaM crneunanbHOCTN.
3aga4v AMCUMNNANHDI:

e n3yyeHne 6a30BbIX NOHATUI Teopun anddepeHumnanbHbIX YpaBHEHUN;

«OCBOEHWE OCHOBHbIX MPUEMOB pPELLEHNS NPakTU4eCKNX 3agad no TeMam OUCUMMIVHGI,

eNprobpeTeHne onbiTa paboTbl C MaTEMaATUYECKON U CBA3AHHOW C MaTEMATUKON Hay4YHON U

y4yebHoN nuTepaTypou;
e Pa3BUTME YETKOro IOrMYE€CKOro MblLLSIEHUS.

10. MecTo yye6HOM agucumnnuHbl B cTpykType OOI:

Ovcumnnuua «OudpdepeHunansHble N MHTErpanbHble YpaBHEHUS» OTHOCUTCS K
MaTeMaTUyeckoMy N eCTECTBEHHOHAY4YHOMY LMKy AUCUUNANH y4eBHOro nnaHa un aenseTcs
COCTaBHOM YacTbIO rpynmnbl NpegMeToB, 06beanHEHHbIX B Moayrnb «MaTtemaTtuka». [JaHHas
AncumnimHa saenaeTca Heob6xoaMMon Ans OCBOEHUSA OCTanbHbIX ANCLMMNIINH
€CTEeCTBEHHOHAaY4YHOro LuKna u aucumnimnid npodeccuoHansHoro umkna OOl n oTHocHuTCS K
rpynne o6sa3atenbHbIX AUCLUMNANH OTPACN HAYKU U HAy4YHOW CneunanbHOCTH
obpasoBaTtenbHon komnoHeHTbl OOl (B cootBeTCcTBUM C PefepanbHbIMU rocyAapCTBEHHLIMU
TpeboBaHuamu (PrT)). CogepxkaHne gucumnimHbl 6a3mpyeTca Ha 3HaHUAX, NPUOBPETEHHBIX B
Kypcax MaTeMaTM4eCcKoro aHanuaa u nnHenHon anrebpsol.

11. MnaHupyemble pe3ynbTaTbl 00y4eHUsi No AucuunnuHe/Moayno (3HaHWUA, YMEHwUs,
HaBbIKW), COOTHECEHHbIE C NMaHUPyeMbIMU pe3ynbTaTaMyU OCBOEHUA obpa3oBaTenbHOMN

nporpamMmmbl (KOMNEeTEeHLUMSAMU BbINYCKHUKOB):

Kog | Hasanwue Koa(bl) | MHankaTop(bl) lMnaHupyemble pesynbtaTtbl
KOMMNeTeHUnn obyyeHns
Ol1K- | CnocobeH Or1K- OnupaeTtcsa Ha ocHoBbI | [leMOHCTpUpyeT 3HaHNA
1 NPUMEHATb 1.1 MaTemaTuKu, OU3nku, AnddepeHumanbHbIX U
€CTeCTBEHHOHAY4Hble BblYNCIIUTENBHON WHTErpanbHbIX YpaBHEHUNA,
N obLLEeNHXEHEpPHbIE TEXHUKN U KOTOpbI€ UCMOSb3YHTCA
3HaHUA, meToabl nporpamMmmMmpoBaHns ANSA NOCTPOEHNA Moaenen
MaTeMaTuUyecKoro npy NOCTPOEHUU N KOHCTPYMpOBaHNS
aHanusau MoZenun npeameTHON anropuTMOB peLUueHns
MoLenMpoBaHus, obrnactn B paMkax NpakTUYecKnx 3agau.
TEOpEeTNYECKOro u TeopeTn4ecKoro n
9KCNEepPUMEHTaNbHOIro 3KCNepUMeEHTaNbHOro
nccnenoBaHus B nccnepoBaHns
npodeccunoHanbHon | OlK- lMnaHnpyeT pelueHne Mpumenset
DEeATEeNbHOCTU 1.2 npodgeccmnoHarnbHbIX AnddpepeHumarnbHbie n
3afay C NPUMEHEHMEM | UHTerparnbHble YpaBHEeHUS
€CTEeCTBEHHOHaYYHbIX U | AN peLleHns
00O EeNHXeHEePHbIX NpakTUYecKnx 3agau.
3HaHW, METOA0B




MaTtemaTn4yeckoro
aHanmsa u
MoJenMpoBaHns

Or1K- AHanuaupyet Mcnonb3yeT HaBbIKK

1.3 pesynbTatbl KBanMuumpoBaHHOro
TeopeTU4ecKkoro u BblObOpa 1 agantaumm
3KCrnepuMeHTarnbHoro anddepeHumanbHbIX U
nccrnegoBaHuna WHTerpanbHbIX ypaBHEHUN
npegmMeTHon obnacTv B | ANs peLeHnst MHXEHEPHbIX
pamMkax 3agad B cpepe
TEeopeTUYEeCKoro n npodgeccuoHanbHom
3KCNepuMeHTanbLHoOro AEATENbHOCTMW.
nccnegoBaHns

12. O6bemM gucuunnuHbl B 3a4eTHbIX eauHMLAax/Yac.(e coomsemcmeuu ¢ y4e6HbIM MAaHOM) —

5/180.

dopma NpomMeXXyToOYHOM aTTecTauum - 3a4eT/aKk3amMeH

13. TpyaoemkocTb No BMAam y4ebHoun paboTbl

TpyooemMKoCTb
Bug yue6Ho paboThi Beero No cemecTpam No cemecTpam
3cemecTp 4cemecTp
AyOouTOpHbIE 3aHATUSA 90 36 54
nekuum 44 18 26
qv?c;oel\:n npakTuyeckue 46 18 28
nabopaTopHbie 0 0 0
CamocTtosaTensHas pabora 54 36 18
B TOM 4ucChne: KypcoBasi 0 0 0
paboTa (NpoeKT)
dopma NpoMeEXYTOYHON 36 - 36
aTTectaumm
WToro: 180 72 108




13.1. CopgepxaHme AUCLMUNIIUHDI:

n/n

HanmeHoBaHue
pasgena
ONCLMNITNHBI

CopepxaHue pasgena aucuUnnivHbl

Peanusauusa
pasgena
ANCUMUNINHBI
C NOMOLLbHO
OHIanH-
Kypca,
QYMK

1. llekuun

1.1

BeeneHve B
npeamet. Vctopus.
OCHOBHbIE NOHATUS.
YpaBHeHNs nepBoro
nopsiaka.

3apada Kowm ons ypaBHeHUs nepBoro nopsaka.
O6bLwee peleHne, obLwmn nHTerpan. YpaBHeHus C
pasgensarwnuMmncsa nepeMeHHbIMU. Y paBHeHUS,
KOTOpble CBOAATCA K ypaBHEHUAM C
pasgensarownuMmnca nepeMeHHbIMu. JInHenHoe
ypaBHeHune. MeToa Bapvauum npovsBosribHOM
noctosiHHon (MeTop JlarpaHxa). YpaBHeHue
BepHynnu, ypaBHeHne Pukkatn. YpaBHeHne B
nonHblX anddepeHumanax. PelweHne ¢ noMmoLwbo
WMHTerpupyoLiero MHoXuTens. MHterpupyrowmm
MHOXWUTErb ANA NIMHENHOro ypaBHeHUs. Teopema
CyLLEeCTBOBaHUS U €QUHCTBEHHOCTU peLleHuns
ypaBHEHNA NepBOro nopsgka, paspeLleHHoro
OTHOCUTENbLHO Npoun3BoaHon. Ocobble TOUKN,
ocobble pelleHus. Buabl ocobbix Touek (y3en,
ceano, ueHTp, gokyc). Metoq nocnegoBaTenbHbIX
NPUBAMXKEHUIN. YpaBHEHUS, HEPa3peELLEHHbIE
OTHOCMUTESIbHO NPON3BOAHOWN. YpaBHEHne
INNarpanxa, ypaBHeHne Knepo. O6wmin metoa
WHTerpupoBaHus. Teopema CyLLeCTBOBaHUSA U
€NHCTBEHHOCTN peLUeHns.

1.2

YpaBHeHus n-ro
nopsgka. JlnHenHole
ypaBHEHUS.

3apayda Kowwu ansa ypaBHeHUs N-ro nopsiaka.
[MoHwxeHusa nopagka. JInHenHble ypaBHEHUS N-ro
nopsigka. Obwume ceoncTea. MpuHUMnN
cynepnosnumn. JINHenHo 3aBUCUMbIE N JIMHENHO
He3aBucuMble pelleHus. Onpegenutenb
BpoHckoro. [1se TeopeMbl O NIMHENHOMN
3aBUCMMOCTU PELLEHUN NIMHENHOIO OQHOPOLHOrO
ypaBHeHusA. AnbTepHatnBa. PyHaameHTanbHasa
cucTtemMa pelueHun. Teopema o CTpyKType obLiero
peLeHns JIMHENHOrO OOHOPOAHOIO YpaBHEHMUS.
Teopema o cTpykType 0bLLero peLweHus
NMHENHOro HEOAHOPOLHOrO YpaBHEHMUS.
JInHenHble ypaBHEHUs N-ro nopsaka c
NOCTOSAHHbIMKN Ko3dhduruneHTamm. OgHOPOAHbIE
ypaBHeHUA. XapaKkTepucTniyeckoe ypaBHeHMeE.
Crniyyan NpocCTbIX, KOMMNIEKCHO-COMPAXEHHbIX,




KpaTHbIX KOPHEWN XxapaKkTepucTn4ecKkoro
ypaBHeHusa. HeogHOpoAHble ypaBHEHUS.
CneunanbHaga npaBasi YacTb. Pe3oHaHc. MeTopq
Bapvaunm Npom3BOSIbHbIX MOCTOSHHLIX (MeToq
JNTarpanxa) onst NIMHENHOro YpaBHEHNSA BTOPOrO
nopsiaka.

1.3

CuctemMbl NMMHENHbIX
ypaBHEHUI.

MpuHUun cynepnosuumn. Onpegenuterns
BpoHckoro. AnbTepHaTuBa. TeopeMbl O CTPYKType
obLero pelweH1s ogHOPO4HON U HEOLHOPOLHON
cuctem. Cuctemsbl JIMHENHBIX YpaBHEHUI C
NOCTOSIHHbIMW KO3 puumeHTamu. OQHOPOAHbIE
cuctembl. Crnydam NpoCThbIX U KpaTHbIX KOPHEN
XapaKTepPUCTUYECKOrO YpaBHEHWS.
HeoaHopoaHble cuctembl Co cneumanbHon
npaBon 4YacTbiO.

1.4

YCTONYNBOCTb
peLleHnin
andpdepeHumnanbHbl
X YpaBHEHUN U
cucTem.

[MoHATUA YCTOMYMBOrO M HEYCTOMYMBOTO PELLEHUN.
OnpepneneHve yctondmsocTu o JlanyHosy.
OnpepneneHve acMNTOTUYECKOM YCTONYUBOCTM.
CsepgeHune ncecnefoBaHust Ha YCTOMYMBOCTb
NPOWN3BOJSILHOIO PELLEHUS K UCCIIeA0BaHNIO Ha
YCTOMYMBOCTb TPMBMANbHOIO PELLEHNS.
OnpepgeneHne ycTon4YMBOCTU TPUBUANBHOIO
pewweHnsa. daszoBoe npocTpaHcTBo. PasoBasd
TpaekTopus. ®as3oBbi NOpTPeT. N3o6paxkatowas
Touka. Toyka nokos. PasoBble NepemMeHHble 4N
ypaBHeHNsa BTOporo nopsgka. dasosasi NnocKoCTb
NMHENHOro ocumnnsatTopa. Bugbl TO4KM Nokos
(y3en, cegno, ueHTp, gokyc). OnpeaeneHue
YCTOMYMBOCTU TPUBMNASIBHOMO peLUEHNS CUCTEMbI
NNHENHbIX YpaBHEHNN C NOCTOAHHBLIMUN
KoappuumeHtamun. Metog pyHkumn JlanyHoBsa.
WccnepoBaHue Ha yCTOMYMBOCTL MO NepBOMY
(nMHenHomy) npubnwkenuno. MeTtoa BaH aep
Mons. MNepemeHHble BaH aep lNons. PasgeneHve
OBWXeEHUW. YpaBHeHue BaH aep lNong.
CraunoHapHble pexumbl konebanumn. Nx
yCcTOMYMBOCTb. [peaenbHbiv Uukn. NoHaTre o6
acCUMNTOTMYECKMX MEeTOAAX.

1.5

WHTerpanbHble
ypaBHEHUS.
YpaBHeHune
®dpearonbma.

OcHOBHble MOHATUSA. Bnabl NUHENHbIX
WHTerpanbHbIX ypaBHEHUW. YpaBHeHMEe
®pegronbma 2-ro poga € BblpOXOEHHbIM SAPOM.
MHTerpanbHbIn onepaTop. Teopema o
CyLLEeCTBOBaHUM N €OUHCTBEHHOCTU peLLeHuns
Heo4HOPOAHOro ypaBHeHna ®pearonbma 2-ro
popa. Pe3onbBeHTa. PelueHne ypaBHeHNA Yepes
pPe30sbBEHTY. XapakTepuUCcTU4eCKne 3Ha4YeHna n




cobcTBEHHbIE PYHKLMN OOHOPOLHOMO YpaBHEHMS
®pepgronbma 2-ro poga. Criyyan BbIpOXOEeHHOIo
aapa. YpaBHeHUS Tuna ceepTku rno dypobe.
YpaBHEHWS, KOTOPbIE peLlatoT C NOMOLLLIO CUHYC-
N KocuHyc-npeobpasoBaHui dypbe.
CummeTpunyHoe sapo. Teopema 'unbbepTa-
Wmnara. PeweHne uvHTerpanbHbIX ypaBHEHUN C
CUMMETPUYHBIM SapoM. YpaBHeHue dpearonbma
1-ro poga. Heycton4mBoCTb peLUeHns.

1.6

YpaBHeHune
BonbTeppa.

AunddepeHumansbHble ypaBHEHUSA U YpaBHEHNE
BonbTeppa. Teopema o cyLecTBoBaHUM U
€VMHCTBEHHOCTM peLleHns ypaBHeHus BonbTeppa
2-ro popa. PesonbBeHTa. PeweHune vyepes
pe30nbBEHTY. YpaBHEHME TUMa CBEPTKMN.
MpeobpasoBaHue ypaBHeHna BonbTeppa 1-ro
poda K ypaBHEHUIO 2-ro poaa.

. MpakTnyeckune 3aHATUA

2.1

BeeneHuve B
npeamet. Nctopua.
OcCHOBHbIE NOHATUA.
YpaBHeEHUS NepBoro
nopsiaka.

3apayda Kowwm ansa ypaBHeHUst NepBoro nopsiaka.
O6uwee peweHne, 00NN nHTErpan. YpaBHEHNS C
pas3gensarownuMmncs nepeMeHHbIMU. Y paBHEHMS,
KOTOpble CBOASATCHA K ypaBHEHUAM C
pasgensowmmMmcs nepeMeHHbIMu. JInHenHoe
ypaBHeHune. MeToa Bapvauum npov3BosrbHOM
noctosiHHou (MeTop JlarpaHxa). YpaBHeHue
BepHynnu, ypaBHeHne PukkaTn. YpaBHeHue B
nosiHbIX anddepeHumanax. PeweHne ¢ nomMoLbo
WMHTerpupyowiero MHoXuTens. MHterpupyowmm
MHOXUTESb ANA NIMHEMHOrO ypaBHeHUs. Teopema
CYLLECTBOBAHMUS U €AUHCTBEHHOCTU peLLeHuns
ypaBHEHNSA NEePBOro nopsgka, paspeLleHHoro
OTHOCUTENbLHO Npoun3BoaHon. Ocobble TOYKN,
ocobble pelleHus. Buabl ocobbix Touek (y3en,
cearno, ueHTp, gokyc). Metog nocnegosaTenbHbIX
NpubNMXKeHNN. YpaBHEHUS, Hepa3peLLEHHbIE
OTHOCUTESIbHO NPON3BOAHON. YpaBHEHNE
INNarpanxa, ypasHeHne Knepo. O6wmin metoa
NHTErpmpoBaHus.

2.2

YpaBHeHUSA N-ro
nopsigka. JlImHenHole
ypaBHEHUS.

3apava Kowwm ansa ypaBHeHMst n-ro nopsiaka.
MeTopg noHwxeHusa nopsagka. JinHenHble
ypaBHeHus n-ro nopsgka. Obuwune ceoncTea.
MpuvHUKUN cynepnosnumun. JIMHENHO 3aBUCUMbIE U
NMMHENHO He3aBuUCKMMble pelleHns. Onpegenutens
BpoHckoro. [1Be TeopeMbl O IMHENHOMN
3aBUCUMOCTU peLleHn NMMHENHOIO O4HOPOAHOrO
ypaBHeHus. AnbTepHatmBa. PyHagameHTanbHasa
cucTemMa pelleHnin. Teopema o CTpyKType obuiero




peLleHns JIMHENHOrO OOHOPOAHOIO YpaBHEHMUS.
Teopema o cTpykType 0bLero peweHus
NMHENHOro HEOAHOPOLHOrO YpaBHEHUS.
JInHenHble ypaBHEHUs N-ro nopsaka c
NOCTOAHHbLIMU KO3 PULIMEHTAMM.
XapakTtepuctunyeckoe ypasHeHue. Cnyyaun
NPOCTbIX N KpaTHbIX KOpHen. Cry4anm KOMMNIEKCHO-
COMpsXXeHHbIX KopHen. HeogHopoaHble
YypaBHEHUA CO cneunanbHOM NpaBon YacTblo.
Pe3oHaHc. JlnHenHbIn ocumnnsatop. Metopq
BapuaLumm Npon3BOSbHbIX MOCTOSAHHbIX A5
NMHENHOro ypaBHEeHUsA BTOPOro nopsaka.

2.3

CucremMbl NMMHENHbIX
ypaBHEHUN.

MpuHumMn cynepnosuumn. Onpegenutens
BpoHckoro. AnbTepHaTuBa. TeopeMbl O CTPYKType
obLLero peLueHna oqHOPOAHON U HEOAHOPOLHOM
cuctem. Cuctemsbl JIMHENHBIX YPaBHEHUI C
NOCTOSIHHbIMW KO3 puumeHTamu. OQHOPOAHbIE
cucteMbl. Cniyyam NpPoCTbIX U KPaTHbIX KOPHEN
XapaKTepuUcTU4EeCKOro ypaBHeHus.
HeoaHopoaHble cuctembl Co cneumanbHon
npaBoun 4YacTbio.

2.4

YCTONYMBOCTb
peLleHni.

[MOHATMSA YCTONYMBOIO U HEYCTOMYMBOIO peLLEHNN.
OnpepeneHve ycTondmBocTu o JlanyHosy.
OnpepeneHve acMNTOTUYECKOM YCTONYUBOCTM.
CBepeHuve nccnenoBaHus Ha YCTOMYMBOCTb
NPOU3BOJSIbLHOIO PELLEeHUs K UCCIeA0BaHNIO Ha
YCTOMYUBOCTb TPMBMATNbHOIO PeLLEeHNS.
OnpepeneHne ycTon4MBOCTU TPUBUANBHOIO
peweHns. ®aszoBoe npoctpaHcTBo. PasoBasd
TpaekTopusa. asoBbi nopTpeT. N3obpaxatoLas
Touyka. Touyka nokosi. Pa3oBble NEpPEMEHHbIE NS
ypaBHeHNsa BTOporo nopsgka. dasosasi NnocKoCTb
NMHENHoro ocuunnaropa. Buabl To4km nokos
(ysen, cegno, ueHTp, gokyc). OnpeaneneHue
YCTOMYUBOCTU TPUBNANBHOIO peLleHns CUCTEMbI
NUHENHbIX YpaBHEHUN C NOCTOAHHbLIMUN
KoappuumeHtamu. Metog pyHkumn JlanyHoBsa.
VccneposaHue Ha yCTOMYMBOCTL MO NepBOMy
(NMMHenHomy) npubnmxenuto. Metopn BaH aep
Mons. MNepemeHHble BaH aep lNons. PasgeneHve
OBWXEHUN. YpaBHeHue BaH aep lNong.
CraunoHapHble pexuMmbl konedaHumn. Nx
ycTonumBocTb. MpeaensHbin Lmkn. MNoHatne 06
acCUMNTOTMYECKMX MEeTOoAaX.

2.5

WHTerpanbHoe
ypaBHEHME

YpaBHeHne ®pegronbma 2-ro poga c
BbIPOXXAEHHbIM A4pOM. MHTerparnbHbIn onepartop.




®dpearonbma.

Teopema o cywecTBoOBaHUM N €OUHCTBEHHOCTU
peleHns HeoAHOPOOHOro YpaBHEHUS
®pegronbma 2-ro poga. PesonbBeHTa. PelueHne
ypaBHEHUS Yepes pe3osibBEHTY.
Xapaktepuctmyeckne aHa4yeHns n CoOBCTBEHHbIE
dyHKUUKM ogHOpOAHOro ypaBHeHna dpegronbma
2-ro poga. Cnyyan BbIpOXAEHHOMO A4pa.
YpaBHeHus Tuna cBepTkn No dypbe. YpaBHeHUS,
KOTOpble peLlatoT C MOMOLLBI0 CUHYC- U KOCUHYC-
npeobpaszoBaHumn Pypbe. CMMETPUYHOE 94PO0.
Teopema NunbbepTta-lUmmara. Pewwenune
WHTEerpanbHbIX YypaBHEHUN C CUMMETPUYHbBIM
aapom. YpasHeHne ®Opegronbma 1-ro poga.
HeyCcTOMYMBOCTbL peLueHus.

2.6 | NHTerpanebHoe YpaBHeHue Bonbteppa n gudpdepeHumnansHble
ypaBHeHue ypaBHeHusA. Teopema O CyLLeCTBOBaHUN U
BonbTeppa €HCTBEHHOCTU peLleHnsa ypaBHeHus BonbTeppa
2-ro poga. PesonbBeHTa. PeleHune yepes
pe3onbBeHTY. YpaBHEHME TUNa CBEPTKU.
MpeobpasoBaHue ypaBHeHna BonbTeppa 1-ro
poaa K ypaBHEHUo 2-ro poaa.
13.2. Tembl (pa3genbl) AUCUUNINHBI U BUAbI 3aHATUN:
Buabl 3aHsTMI (YacoB)
Ne HanmeHoBaHue TeMbl Moaktvae | NaGopat CamocTosaT
n/n (pasgena) gucumnnuHbel | Jlekumn P P enbHas Bcero
ckue OpHble
paboTa
1.1 BeeneHve B npegmer.
Nctopus. OCHOBHbIE
10 10 12 32
NOHATUSA. YpaBHEHMNA
nepBoro nopsaka.
1.2 YpaBHeHWs n-ro nopsiaka.
y 10 10 12 32
JluHenHble ypaBHEHNS.
1.3 CucteMbl NIMHENHbIX
y 4 4 4 12
ypaBHEHWN.
1.4 YCTONYMBOCTb peLleHnm
anddepeHumanbHbIX 8 8 10 26
YPaBHEHUN U CUCTEM.
1.5 WHTerparnbHble
ypaBHeHUA. YpaBHeHne 4 4 4 12
dpearonbma.
1.6 YpaBHeHne BonbTeppa. 8 10 12 30
WToro: 44 46 54 144




14. MeToaun4yeckume ykaszaHus ans ooy4arolmxcs no 0OCBOGHUIO AUCLIUNTIUHbI

Mpy n3yyeHnn ancumninHbl pEKOMEHAYETCH UCNONb30BaTb CreayLlmMe cpeacTsa:

- PEKOMEHAYEMYHO OCHOBHYH M OOMNOSNTHUTENBLHYIO NUTEpPaTYpYy;

- METOANYECKNE YKa3aHus 1 Nocobus;

- 3NEKTPOHHbIE BEPCUM YHEOHNKOB N METOANYECKNX YKa3aHUIN ONA BbIMOMHEHNSA NPaKTUYECKNX
paboT.

dopma opraHmsalmm camocToaTeNbHOM paboThl: NOArOTOBKA K ayAUTOPHbIM 3aHATUSAM;
BbIMOMHEHNE AOMALUHUX 3aJaHWUI; BbINOJTHEHWE KOHTPOIbHbLIX paboT.

Mpy ncnonb3oBaHMM ANCTAHLMOHHbLIX 00pa3oBaTeNbHbIX TEXHOMNOMIA U 3NEKTPOHHOIO
00y4eHuns BbINOMHATL BCE yKa3aHUs npenoaasaTtenen, BOBpeMsi NoaknovaTbea kK online
3aHATMSM, OTBETCTBEHHO MOAXOAUTbL K 3aAaHNAM ANS CaMOCTOATENbHOW paboThl.

15. lNepeyeHb OCHOBHOW U [OMNOJSIHUTENbLHOW nUTepaTypbl, PECYpPCOB MWHTEpPHeT,

HeobXoauMbIX ANA OCBOEHUS AUCLUNIIUHBI (CrucoK numepamypbl 0hOPMASIEMCS 8 COOM8emcmeauu
¢ mpebosarusimu FOCT u ucrionb3yemcsi obuwasi ckeosHasi Hymepauyusi 0r1s1 ecex 8U008 UCMOYHUKO8)

a) OCHOBHasi nuTepaTypa:

Ne n/n NcToYHUK

JinteuH [.6. O6blkHOBEHHBbIE AnddepeHUmnanbHble ypaBHeHUN: y4ebHoe nocobue /
JlnteuH [.6., Menewko C.B., Mamaes N.N. — Mocksa : CtaBpononbckum 'AY,
2017 .— 76 c. — Ob6bIkHOBEHHbIE AN depeHumanbHble YpaBHEHNSA [DNEKTPOHHbIN
1 pecypc]: YuyebHoe nocobue / [1.6. JlInteuH, C.B. Menewko, N.V. Mamaes -
Ctaspononb : AFPYC CTtaBpononbCKoro roc. arpapHoro yH-ta, 2017. — ISBN
gau_00125 .— <URL.:

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

Teeppoxnebosa E.B. uddepeHumnanbHble ypaBHEHUS. YCTONYMBOCTb PELLUEHUMN.
YpaBHeHWs 1 cucTeMbl NepBOro nopsaka : yuebHoe nocobue / Teepgoxnebosa E.B.
— Mockea : MUCunC, 2020 .— 165 c. — [dudpdepeHumansHble ypaBHEHUS.

2 YCTOMYMBOCTb pELLUEHNA. Y paBHEHUSI U CUCTEMbI NEPBOro Nopsiaka [SNeKTPOHHbIN
pecypc] : y4eb. nocobue / E.B. Teeppoxnebosa. - M. : MUCunC, 2020. — ISBN 5-
907226-67-8 .—

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

6) gononHuTenbHas nuTepartypa:

Ne n/n NcToYHMK

TuxoHoB A.H. luddepeHumansHble ypaBHeHUS: y4ebHuk / TuxoHos A.H.,
BacunbeBa A.b., CewHunkoB A.I'. — Mockea: ®usmatnut, 2002 .— 256 ¢c. —
OuddepeHumnanbHble ypaBHeEHUS [ONEKTPOHHBI pecypc]: Yyeb. ans By3oB /

1 TuxoHoB A.H., BacunbeBa A.B., CeBewHukoB A. I". - 4-e nag., - M. : DUSMATIIAT,
2002 Kypc BbiCcLllen matemaTuku U matemaTndeckon puaunku. Bein. 6 .— ISBN 5-
9221-0277-3 .—
<URL:https://www.studentlibrary.ru/book/ISBN9785922102773.html|>.

anbcronsy J1.9. AuddepeHumnanbHblie ypaBHEHNS: y4ebHuK / Onberonbl J1.9. ---
MockBa: Hayka, 1965. --- 424 c.

3 dununnos A.®. C6opHMK 3aga4d no guddepeHumanbHbIM ypaBHEHNAM: [yyebHoe




nocobue] / A.®. dununnos. — M3a. 4-e .— M. : Jlnbpokom: URSS, 2011 .— 235,
[2] c. : vn., Tabn. — (Knaccnyeckui yuebHnk MIy) .— ISBN 978-5-397-01632-2.

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

30oH B.A. Jlekunn no nHterpanbHbiM ypaBHeHuAM/ B.A. 30H. --- MockBa: Bbiclias
wkona, 2004. --- 92 c.

16. MNMepeyeHb y4eOHO-MeTOANYECKOro ob6ecneyvyeHns Ansi CaMoCTOATeNbHOU paboThbl.

Ne n/n MNcToYHUK

Buagbl Toukn nokosi: yuebHo-meToauveckoe nocobue / coct.: E. . BenombiTuesa,
1 0. 1. Jopodees, C. B. Endumos, I". A. KypuHa, E. b. TyneHko, A. ®. KypuH. —
BopoHex : NapaTtenbckun gom BI'Y, 2017 .— 37 ¢. — Twupax 50. 2,3 n.n.

MeTtop BaH gep lNonsa. AcumntoTuydecknn metos ycpeaHeHus. YpasHeHus BaH aep
Mong, OdydduHra, MaTbe: yuebHo-MeToan4Yeckoe nocobume / BopoHex. roc. yH-T;
coct.: E.I'. BenombiTuesa, E.B. TyneHko, A.®. KypuH .— BopoHex : 3paTtenbckun
aom BIY, 2019 .— 79 c. : un. — bubnwmorp.: c. 78.

3agaum No uHTerpanbHbIM ypaBHEHUAM: y4eBOHO-MeToamyeckoe nocobue/ cocr.
3 A.®. KypuH. --- BopoHex: NagaTtenbcko-nonurpadguyeckun ueHtp BIy, 2008. --- 34
C.

17. O6pa3oBaTenbHble TEXHONOMNU, UCNOoNb3yeMble Npu peanusaumm y4eoHom
AUCLUMNNUHBbI, BKINOYaa AMCTaHLUOHHbIe oOpa3oBaTtenbHble TexHonoruu (AO0T),
3neKTpoHHoe obyyeHue (30), cmewaHHOe 0Gy4eHune):

Mpw peannsauumn AUCUMNINHBLI MOTYT UCMONb30BaTbLCS TEXHOMOMM 3NEKTPOHHOIO 0ByYeHus 1
AVCTaHUMOHHbIE 0Bpa3oBaTenbHble TeXHONorMn Ha 6ase nopTana edu.vsu.ru, a Takke apyrue
[AOCTYMNHbIE Pecypchbl ceTu VIHTepHeT.

18. MaTepnanbHoO-TeXHU4YeCKoe obecneyeHne AUCLUUNIIUHDI:

NekunoHHasa ayauTopus, ayanTopum Ans npakTUYecknx 3aHsaTUN.

19. OueHo4HbIe cpeacTBa ANA NPoBeAEeHUA TEKYLEeN N NPOMEXYTOYHOWN aTTecTaummn

MopsaoK OLEeHKM 0CBOEHMS oby4Yatommmncs y4ebHoro matepuana onpeaensieTcs
CoAEepXXaHNeM crieayrLnx pasaenos ANCUUNIHGIL

Ne HamnginﬁgHme NHaukaTop(bl)
- basi KomneTeHUunsA(n) | [OCTMXKEHMSA OueHouyHble cpeacTBa
n/n ANCUMNITNHbI KOMNETEHLMN
(Moayns)
1. | Pasgenbl 1-6 OrK-1.1 KoHTponbHble paboTbl
2. | Pasgensbl 1-6 OnK-1 Or1K-1.2 KoHTponbHble paboTbl
3. | Pasgenbl 1-6 OrlK-1.3 KoHTponbHbie paboThbl




20 TunoBble OLEHO4YHble cpeAcTBa M MeToAMYECKUMe MaTepuanbl, onpegensioLwme
npoueaypbl OLueHUBaHUA

20.1 TekywWwMi KOHTPOJb yCNEeBaeMoCTHU

KoHTporb ycneBaemocTy no AMCLUMNIIMHE OCYLLLECTBMSIETCS C NOMOLLbIO CreayoLmx
OLIEHOYHbIX CPEeACTB: KOHTPOIbHbIE PaboThl.

IlepeyeHb 3aJaHUN A1 KOHTPOJIbHBIX PAGOT.

KouTposibHas pa6ora N2 1. ludppepeHuuaibHble ypaBHeHUs 1-ro nopsajka.

3aganue 1 (10 6aioB). Pemuth guddeperipanbHoe ypaBHeHue Y -y/(x+2)=x2+2x.
3azanue 2 (15 6aoB). Pemuthb AuddpepernuanbHoe ypaBHeHre  (y2+2y-x)dy=2x.
3aaanue 3 (15 6a/u10B). Pemiuth AuddepeHnanbHoe ypaBHeHHE 33Xy +5y=(4x-5)y*.
3aganue 4 (20 6an10B). Petiuth aAuddepeHmanibHoe ypaBHeHUe eYdx+(cos y+xeY)dy=0.
3aganue5 (20 6am10B). Pemuth quddepeHnuanbHoe ypaBHeHue  y=xy’-y 2,

KonTposibHast pa6ora N2 2. ludpdepeHuuaibHble ypaBHEHUS N-T'0 NOPsSIAKA U CUCTEMBbI
YpaBHEHUH.

3aganue 1 (15 6annoB). Pemiuth juddepeHipanibHoe ypaBHeHue y*) + 2y3) + y(2) = 0.
3apgaHue 2 (20 6a110B). Pemnth cuctemy guddepeHnaibHbIX ypaBHEHUN X' =x-5y, y'=
2x-y.

3aganue 3 (15 6annoB). Pemuth 3agauy Komu  y” + 4y = 8 ctg 2x; y(n=/4) =5, y’(n/4) = 4.
3aganue 4 (20 6a/10B Pemuthb 3asauy Ko y””’ -y’ = 2ex+ cosx; y(0) =y’(0) =y”’(0) = 0.

KonTposibHast pa6oTa N2 3. HHTerpa/ibHble ypaBHEHHUS.

3aganue 1 (15 6aa10B). PeliiTh HHTerpaibHOE ypaBHEHHE C BBIPOXKAEHHBIM SIPOM

y() =Zx +x - —————

+ fol(—x+\/f)y(t)dt.
3aganue 2 (20 6a1s10B). HaliTu pe30/1bBEHTY U 3alKMCaTh PeLlIeHHUE Yepe3 Pe30JIbBEHTY

b
y&)=f&)+lf

3aganue 3 (15 6as10B). HailTu XxapakTepUCTUYECKHE YUC/IA U COOCTBEHHbIE QYHKIIUU
YPaBHEHUS C BbIPOXK/IEHHBIM 1pOM

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

3aganue 4 (20 6a110B). PemidTh ypaBHEHHE THIIA CBEPTKHU
y() = fC) +A [ e ty(t)dt, rae A< é fO)=e™* npnx>0u f(x) =0 npu x<0.

3aganue 5 (20 6a110B). PeminTh ypaBHEHME, CBeidl ero K 3aza4e Koy s
nnuddepeHIUaTbHOTO YPaBHEHUS

y(x) =4e* +3x — 4 — fx(x — t)y(t)dt.
0




20.2 NMpomexyToyHasa aTrecTauums

[MpomexyTouHast aTTecTaumsi No AUCUMNIIMHE OCYLLECTBISAETCA C MOMOLLbLIO CreayroLmnX
OLIEHOYHbIX CPeACTB: 3a4eTHasa paboTta n cobecegoBaHue no paboTe.

lNepeyeHb BONPOCOB K 3a4eTy.

1. YpaBHeHue ¢ pasgensoowmmmncs nepeMmeHHbimu. O6wmi nHterpan, obuiee pelleHue,
YaCTHble peLleHus.

2. JlnHenHoe ypaBHeHue nepBoro nopsaka. Meton sapvauum npon3sBosibHOW NOCTOSAHHOMN
(Tarpanxa).

3. YpaBHeHue bepHynnu.

4. YpaBHeHue Pukkatn.

5. YpaBHeHue B nonHbix guddepeHunanax. PelleHme ¢ NOMOLLbIO MHTErpupyroLero
MHOXUTEnNs (CnyyYan 3aBUCMMOCTU MHOXWUTENS TOMBbKO OT X UNN TOSMbKO OT Y).

6. VIHTerpmpyowmm MHOXUTENb ANA IMHENHONO YypaBHEHUS.

7. 3agaya Kowwwm ans ypaBHeHUsa NepBOro nopsiaka.

8. Teopema o cywecTBoBaHUN Y €ANHCTBEHHOCTU PELLEeHNs ypaBHEHMS NepBOro nopsaka,
paspeLLleHHOro 0THOCUTENBHO MPOU3BOHON.

9. Ocobble ToukK, ocobble peleHns. Buabl ocobbix ToYeK: y3en, ceano, LeHTp, ¢okyc.
10. MeTog nocnegoBaTtenbHbIX NPUBNMKEHNI PELLEHNA ypaBHEHMSA NEPBOro nopsaka.

11. YpaBHeHna nepBoro nopsaka, HepaspeLleHHble OTHOCUTESTbHO NPOU3BOAHON (Cryyau,
Korga BblpaxkalTcs X Unu y).

12. YpaBHeHue JlarpaHxa.

13. YpaBHeHue Knepo.

14. 3apayva Kowwn gns anddepeHumanbHOro ypaBsHeHUs N-ro Nopsiaka.

15. OBwme cBONCTBA NMMHENHOIO YpaBHEHUA. [pnHUMN Cynepnosnumm.

16. Onpeaenutens BpoHckoro. [1Be Teopembl 0 NMMHENHOW 3aBUCMMOCTU. AnbTepHaTUBa.
dyHaameHTanbHas cuctema peLueHun.

17. Teopema o CTpykType obLLero peleHns NMMHENHOro O4HOPOAHOIO YpaBHEHUS.

18. Teopema o cTpykType 0bLiero peLweHnst MIMHEMHOIO HEO4HOPOLHOMO YPaBHEHWS.

19. OgHopogHoe NMHeNnHoe ypaBHEHWE N-ro nopsagka ¢ NOCTOSAHHBIMU KO3 duUumMeHTamu.
Xapaktepuctmnyeckoe ypaBHeHue. Criydam NpoCTbiX KOPHEN.

20. OgHoOpOAHOE NMHENHOE YpaBHEHME N-TO NOpsiAKa C NOCTOAHHBbIMKU KO3 mumneHTamn.
Cnyyan KOMNNeKCHO-COMNPsXXeHHbIX KOPHEN XapakTepucTUYECKOro ypaBHEeHUS.

21. OgHOpOAHOE NMHENHOE YpaBHEHME N-TO NOpsiAKa C NOCTOAHHBbIMU KO3humumneHTamu.
Cnyyan KpaTHbIX KOPHEN XapaKTepUCTUYECKOro YypaBHEHUS.

22. HeogHopogHoe NMHenHoe ypaBHEHUe N-ro nopsigka ¢ NOCTOAHHbIMU KO3 dULMEHTaMu.
Cniyyan cneumansHon npaBon Yactu. Pe3oHaHcC.

23. MeTopq Bapvaunn Npon3BosibHbIX MOCTOSAHHLIX (JlarpaHxa) Ans NMHENHOro ypaBHeHUS
BTOPOro nopsigka.

24. CucTeMbl MMHENHBbIX YpaBHeHW. [NpuHumMn cynepnoauumn. Onpegenutens BpoHckoro.
CTpykTypa obLiero pelieHmst OaHOPOAHOWN N HEOLHOPOAHOW CUCTEM.

25. OgHOpPOAHbIE CUCTEMbI NIMHENHBIX YPABHEHUIN C MOCTOSAHHBIMU KO3(hUumeHTamu.
XapakTtepuctumyeckoe ypaBHeHue. Criydyan npocTbiX, KpaTHbIX, KOMMEKCHO-COMPSXKEHHbIX
KOPHEN XapaKTepUCTUYECKOro YpaBHEHNS.



26. HeogHopoaHble CUCTEMBI NIMHENHBIX YpaBHEHUI CO crneunaribHON NpaBoun YacTblo.
PesoHaHc.

27. NNoHATMS YCTOMYMBOIO U HEYCTOMYMBOIO peLleHnit cuctemsl guddepeHumnanbHbIX
ypaBHeHun. OnpegeneHve ycTon4MBOCTU U aCUMNTOTUYECKOW YCTOMYMBOCTHM MO J1anyHOBY.
28. CBefeHve nccrneaoBaHUs Ha YCTOMYNMBOCTb NPOU3BOSIBHOIO peLleHnst K uccnegoBaHuio Ha
YCTONYMBOCTb NPOU3BOSIbHOMO peLLEHUS.

29. ®a30B0e NPOCTPaAHCTBO, ha3oBas TpaekTopus, asosbln NOPTPET, M30bpaxaroLas Touka,
TO4YKa nokos. PasoBble NepeMeHHble AN ypaBHEHWUsI BTOPOro nopsiaka.

30. ®asoBas NnOCKOCTb NIMHENHOro ocumnnaTopa 6e3 3aTtyxaHus.

31. Bngbl TO4kM NOKOs. ToYKa NOKOSA TUMNa «y3ern».

32. Bugbl To4kn nokos. To4yka nokos Tmna «ceanoy.

33. Buabl To4kKn nokosi. Touyka NOKOA TUNa «LEHTP».

34. Buabl Toukun nokos. Toyka nokoda Tuna «pokyc»

35. OnpegenexHune yCTon4nBOCTM TPMBUASbHOIO peLLIEeHNa OAHOPOAHON CUCTEMbI C
NOCTOAHHBIMU KO3(PPMLMEHTAMN MO KOPHAM XapaKTePUCTUYECKOrO YpaBHEHUS.

36. NccnepoBaHne Ha YCTOMYMBOCTL MO JIMHENHOMY (MO NEPBOMY) NPUBAMKEHMIO.

37. MeTop BaH aep lNong. NepemeHHble BaH gep Nons. PasgeneHne oBUMXXEHUN.

38. YpaBHeHue BaH aep lNonsg. CtaumoHapHble pexXuMbl, X YCTONYMBOCTL. [peaenbHbi LK.
39. Buapbl NIMHENHbIX UHTerpanbHbIX ypaBHEHUMN.

40. NHTerpanbHoe ypasHeHue ®pearonbma € BblpOXOEeHHbIM S54pO0.

41. VIHTerpanbHbIv onepaTop. Teopema O CyLLeCTBOBAHUU U €0UHCTBEHHOCTU peLleHns
ypaBHeHusa ®pegronbma BTOPOro poaa.

42. MeTtog nocnegoBaTenbHbIX NPUOAMKEHNIA.

43. Pe3onbBeHTa. PelleHne Yepes pe3ornbBeHTY.

44, XapaKkTepuctnyeckme ymcrna n cobCcTBeHHble pyHKUUKM ypaBHeHna ®pearonbma.

45. CummeTpunyHoe aapo. Teopema NnbbepTa-LWmnagTa.

46. PeweHne ypaBHEHUSI C CAMMETPUYHBIM SOPOM.

47. HTerpanbHble ypaBHEeHUS Tuna cBepTku rno dypbe.

48. YpaBHeHUs, KOTOPbIE peLlarnTcs C MOMOLLbI0 CUHYC- U KOCUHYC- Npeobpa3oBaHuii dypbe.
49. YpaBHeHune ®pearonbma nepeoro poaa.

50.Teopema 0 cyLLecTBOBaHUN U €0UHCTBEHHOCTU peLleHns ypaBHeHns BonbTeppa BTOporo
poaa.

51. PesonbBeHTa Ans ypasHeHna BonbTeppa. PelueHne yepes pe3onbBeHTY.

52. YpaBHeHuve BonbTeppa Tvna cBepTKu.

53. MNpeobpasoBaHue ypaBHeHNs BonbTeppa nepBoro poaa Kk ypasHeHuto BonbTeppa BTOpPOro
poaa.



MNepeyeHb NpakTUYeCKUX 3adau.

OunddepeHumansbHble ypaBHEHUSA U CUCTEMBbI ypaBHEHUI, 3aaa4va 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, Yy=x-y. 9. X'=-xt+y, Yy=X-y.

5. y’-4y'+4y=e* /x3 10, y"+y'=(eX+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. xX'=-4y, y'=x-4y.

15. y"-2y'+y=e* /x°. 20. y’+y=1/cos x.

21. y'-y/(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. (5xy?-x3)dx+(5x2y-y)dy=0.

25. y=2xy’-8y’. 30. y=3y"*-y'.

YCTONYNBOCTb TPUBMNASIBHOMO PELLEHUS CUCTEMbI YPaBHEHUI MO FIMHENHOMY NPUBIAVKEHMIO.

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=25x—y—-14+1+x)1/2,y =4x—y + In(1 + y2).
X'=-6x-y-1+x’+e* cos 'y, y'=x-3y+y2.
X'=2x+y-2+2 eXcos?y, y'=-y+In(x+1)+e’-1.

o &

MHTerpanbHble ypaBHEHMUS.

1. PewunTtb ypaBHEeHME C BbIPOXOEHHBIM SAPOM y(x) = sin(2x) + %f: cos?(x —t) y(t)dt
2. PelwnTb ypaBHEHWE Yepes Pe30oribBEHTY y(x) =1+ f(f/z sinxcosty(t)dt.

3. Hantn xapakrtepuctnyeckume 4mcna n cobctBeHHble PYHKUNN YPaBHEHUS y(x) = Afol(x +
t)y(t)dt.
4. Wcnonb3ysa KocuHyc-npeobpasoBaHme dypbe, pelunTb MHTerpanbHoOe ypaBHeEHME

f y(t)cos(xt)dt = e *cosx,x > 0.
0
5. PewwuTb ypaBHEHWe, cBeas ero K 3agadve Kowmv gna guddepeHumnansHOro ypaBHeH s

yx)=x+ fx[4sin(x —t) — (x —t)]y(t)dt.



[ns oueHnBaHus pe3ynbTaToB o6yqu|/|;| Ha 3K3aMeHe ncnonb3yeTcH 4-6annbHas WkKana:
«OTJIMYHO», «XOPOLIO», «yOOBIIE€TBOPUTESIBHO», KHEYOOBJIETBOPUTESIbHO».

Kputepum oueHMBaHUSA KOMNeTEHLNI

YpoBeHb
ChopMMPOBAHHOCTH
KOMMNEeTEHLUN

LLikana oueHok

O6yuvatowmics B nonNHON mepe Brageet
MOHATUMHBLIM annapaToM 1 TEOPETUYECKUMMN
OCHOBaMW AUCLIUMNIIUHBI, crnocobeH
UNMOCTPUPOBAaTL OTBET NPUMEpamMMu,
dakTamu, JaHHLIMU Hay4YHbIX
nccnenoBaHuii, NPUMEHSTb TEOPETUYECKUNE
3HaHUA NS peLleHnst NPakTUYeckMx 3aaay
JaHHOW ONCLMMINHBI.

lNoBbILLEHHBbIN
YPOBEHb

OT1nuyHo

O6yuvatowmincs B nonHON mepe Brnageet
NOHATUNHBIM annapaToM N TEOPETUYECKNMU
OCHOBaMW AUCLUMMNIINHBI, criocobeH
WNNICTPMPOBaTL OTBET NpUMepamu,
dakTamu, JaHHBIMU Hay4YHbIX
nccrnegoBaHun, NPUMEHATb TeopeTUYECKMe
3HaHWSA AN peLleHns NpakTUYeckmx 3agad
AaHHOW ancumnnuHel. [JonyckaeT ownobKu
npu peLeHnn 3TuxX 3agav.

Ba3zoBbin ypoBeHb

Xopouwuo

O6yvatowmmnca YyacTuyHo Bnageet
MNOHATUAHBLIM annapaToM 1 TeoOPEeTUYECKNMN
OCHOBaMu AUCLMMIIMHBI, CNOCOBEH
UNNIOCTPUpPOBaTb OTBET NPUMEPaMU,
dakTamun, JaHHLIMW HaY4YHbIX
nccnepoBaHvin, NPUMEHATL TEOPEeTUYECKue
3HaHWSA ANa peLleHns NpakTUYeckmx 3agad
AaHHOW aucuunnuHel. JonyckaeT owmnbku
npv peLueHnn 3Tux 3agav.

MoporoBbii
YPOBEHb

YnoBneTBopuUTENbHO

OTBeT Ha KOHTPOSIbHO-N3MEPUTENBHbIN
mMartepwuarn He COOTBETCTBYET Nt0ObLIM
Tpem(4eTbipemM) N3 NnepeyvmcrieHHbIX
nokasartenen. Obyyatowmics
AEMOHCTPUPYET OTPbIBOYHbIE,
oparMeHTapHble 3HaHUS, gonyckaeT rpybble
OLLNOKN.

HeynosneTBopuTenibHO




NIUCT COrNMACOBAHUN

PABOYAA MPOrPAMMA YYEEHOW OUCLMINHDI

Hanpasnenue/cneunansHocTb 09.03.01 MHdopmaTrka 1 BblYUCAUTENBHAA TEXHUKA

OucumnnunHa 51.0.11 OnddepeHumanbHblie U MHTerpanbHble YpaBHEHUSA

I'Ipocbvmb NOAroTOBKN BbluMcnntenbHble MallMHbl, KOMNIEKChl, CUCTEMbI U CETU

dopma oby4veHuns o4Has

Y4yebHbin rog 2023/2024

OTBETCTBEHHbIN UCMOMNHUTENDb

3aBeaytowmmn kacpbegpor mateMaTn4eCcKomn

POU3NKN N MTHPOPMALMOHHBIX TEXHOSOTNI MepecenkoB C.A.28.06.2022

Wcnonnutenu
[loueHT kadheapbl MaTeMaTU4ECKON
PU3NKN N MTHPOPMALMOHHBIX TEXHOSTOTNI KypuH A.®. 28.06.2022
COI'MACOBAHO
KypaTtop OOI1
Nno HanpasfeHno/cneLmanbHOCTH 28.06.2022
noonucek pacwughposka nodnucu
HavanbHuk otaena obenyxmnsanma 3HB 28.06.2022
noonucek pacwugpoeka nodrnucu

[Mporpamma pekomeHgoBaHa Hay4yHO-MeTOANYECKMM COBETOM hM3NYECKOro haKkynbTeTa,
npoTtokon Ne6 ot 27.06.2022r.




