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PABOYASA MPOMPAMMA YYEBHOW AUCLUMIIUHDI

51.0.15 OAuddepeHumnanbHbie ypaBHEHUA

1. Kog » HaumeHoOBaHue HanpaBJrieHns noaroToBKku/cneynanbHOCTU:

03.03.02 dusuka

2. Mpocdhnnb nogrotoBku/cneumnanmnsauma: Pramka NasepHbIX U CNEKTPaNbHbIX TEXHOMOMNN;

dusuka TBEPOOro Tena; AgepHas u meamumnHckas ousmnka.

3. Keanudwmkauma BbinyckHuka: 6akanasp
4. dopma oby4eHuUs: ouHaga

5. Kachegpa, oTBevarowas 3a peanusauuio aucumnnumHbl: 0803 matematnyeckon puankm u

MHMDOPMALIMOHHbIX TEXHONOIMMM

6. CoctaBuTtenb nporpammbl: KypuH AnekcaHgp Pegoposuy, kaHamaaT dusnko-

MaTeMaTnvyeCknx Hayk, AOLUEHT

7. PekomeHaoBaHa: Hay4yHoO-MeToOMYECKMM COBETOM (PU3MYECKOro dhakynbTeTa,
npotokont Ne6 ot 27.06.2023r.

8. YueoHbIn roa: 2024/2025 CemecTp: 3



9.llenu 1 3apayum y4ye6HOM AUCLUNIIUHDI
uenb AMCUMNIIVHBL: CPOPMUPOBaTL Y CTYAEHTOB DyHAAMeEHTarnbHble OCHOBLI BECbMa
pa3BeTBrEHHOro 6a3oBoro Kypca «[AuddepeHumanbHble ypaBHEHUS», NO3BONSAIOLLNE BECTH
nccnegoBaHus rno pasnuyHbIM HayYHbIM HanpaBieHUsIM crneumanbHOCTMU.
3aJa4v ONCLUUNNUHBI:
en3yyeHne 6a30BbIX MOHATUI Teopun auddepeHUnanbHbIX YypaBHEHNUN;
#0CBOEHME OCHOBHbIX MPUEMOB peLLEeHNS NPpaKkTUYeCKNX 3agay Nno Temam ANCUNNIINHDI,
enpuobpeTteHune onbiTa paboTbl C MaTeEMaTUYECKON N CBA3AHHOW C MaTeMaTUKOM Hay4YHOW M
y4yebHon nuTepaTtypon;
epa3BUTUE YETKOIO FTIOMMYECKOrO MbILLIIEHUS.

10. MecTo y4yebHOM AncuMnNNUHbI B cTpyKType OOI:

AucumnnuHa «dnddepeHumansHble ypaBHEHNA» OTHOCUTCA K MaTeMaTUYeCKOMY U
€CTEeCTBEHHOHAYy4YHOMY LMKITy ANCLMNIIMH Y4eBHOro nnaHa u siBfsieTcs COCTaBHOM YacTbio
rpynnbl NnpegMeToB, 06beanHeEHHbIX B Moaynb «Matematukay. [laHHasa gucumnnmHa aenaeTcs
Heob6xoanMMOoN A5t OCBOEHUSA OCTasrbHbIX ANCLMMNIIMH €CTECTBEHHOHAYYHOro LuKna 1
ancumnnud npodgeccuoHansHoro umkna OOl n oTHocUTCA K rpynne oba3aTenbHbIX AUCUUNIVH
OTpacnun Hayku 1 Hay4yHoW cneumanbHocT obpasoBatenbHon komnoHeHTbl OOl (B
cooTBeTcTBUM ¢ PefepanbHbiMKU rocyaapcTBeHHbIMU TpeboBaHnamm (PIT)). CogepxaHune
ANCUMNIIMHBI BasnpyeTcs Ha 3HAHUAX, MPUOBPETEHHBIX B Kypcax MateMaTu4eCcKoro aHanmsa u
NHenHon anrebpbl.

11. MnaHupyemble pe3ynbTaTbl 00y4YeHMA no AucuunnuHe/Moayrnio (3HaHUA, YMeEHuUA,
HaBbIKW), COOTHECEHHbIE C NNaHUpPYeMbIMMU pe3yribTaTaMu OCBOEHUs obpa3oBaTeribHOM
nporpamMmbl (KOMNETEHUMAMM BbIMYCKHUKOB):

Kog | HasBaHue Kog(bt) WNHankaTop(bl) MnaHnpyemble pesynsTaThbl
KOoMneTeHumm oby4yeHuns
OrlK | CnocobeH Orl1K-1.1 | OnupaeTcs Ha OCHOBbI | [1EMOHCTPMPYET 3HaHUS
-1 NPUMEHATb MaTemMaTuKn, puanku, andpepeHumnanbHbIX U
eCTeCTBEeHHOHayu BbIYMCNUTESTbHON NHTerparbHbIX YpaBHEHUN,
Hble 1 TEXHUKU U KOTOpble UCMNOSb3yHTCA ANnA
00LenHXeHepPHbI nporpaMmMupoBaHUsA Npu | NOCTPOEHUS Mogernen u
€ 3HaHu4, NoCTPOeHUN Mmoaenu KOHCTPYMpOBaHUSA
MeToab! npegMeTHon obnactu B | anropuTMOB peLLEHUs
MaTeMaTu4eckoro paMKax TeopeTU4ecKoro | MpakTM4ecKknx 3agad.
aHanmsaun N 9KCNEePUMEHTaNbLHOro
MOAennpoBaHus, nccrnegoBaHus
TeopeTMYecKoro u
akcnepumenTans | OMNK-1.2 | TnaHupyeT peliexune MpumeHseT
HOro npodeccuoHanbHbIX anddepeHumansbHble n
nccrneaoBaHus B 3ajad c NpUMEHEHNEM | MHTerpanbHble ypaBHEHUS
npodeccuoHanbH €CTECTBEHHOHaYYHbIX U | ANS peLleHnsa NpakTu4ecKnx
on JesiTenbHOCTU O6UJ,eI/lH)KeHeprIX 3aaa.
3HaHWN, MeToO0B
MartemMaTu4eckoro
aHanusau
MOAennpoBaHnNs




OlK-1.3

AHanunaupyet
pesynbTaTbl

TEOPETUYECKOIo N
SKCNnepnMmeHTarnbHOro

nccecnengosaHMA

Mcnonb3yeT HaBbIKK
KBanMnumpoBaHHOIo
BblGoOpa n agantaumm
anddepeHumanbHbIX U
NHTErpanbHbIX YypaBHEHUI

npegMeTHon obnactu B | AN pelleHnst MHXeHepHbIX
pamMKax TeopeTnyeckoro | 3agad B cpepe
N 9KCrnepuMeHTanbHOro | npodeccrnoHanbLHom

nccnegoBaHus 0eATenbHOCTMW.
12. O6bem gucumnnuHbl B 3a4eTHbIX eauHuuax/yac. — 3/108.
Popma NpoMeXyTOHYHOWN aTTecTaLmm - 3a4eT C OTMETKON
13. TpyaoemKocTb No BMaam y4e6Hom paboTbl
5 6110 a6 TpyooemKoCTb
ng, y4ebHom paboTbl
Beero Mo cemecTpam
3 cemecTp
AyONTOPHbIE 3aHATUSA 72 72
nekumn 36 36
B TOM
) npakTnyeckne 36 36
uucne:
nabopaTopHble 0 0
CamocTtoaTensHas paboTa 18 18
B TOM 4ucne: KypcoBasi pabota 0 0
(npoekT)
dopma NPOMEXYTOYHOW aTTecTaumm 18 18
NToro: 108 108
13.1. CopepxaHue AUCUMNIIUHDI:
n/n Peanusaumsa
HaunmeHoBa
pasgena
Hue
asgena CogaepxaHue pasgena guCumninHbl AVCLUANTMAGI
P C MOMOLLbH0
ANCUNNNWH y
" OHNawnH-
Kypca, QYMK
1. NNekumn
1.1 | BeegeHue B | 3agaya Kowwm ansa ypasHeHua nepsoro nopsgka. Obuee
npegmer. pelweHne, odLWnn nHTerpan. YpaBHeHUs ¢
NcTopus. pasaenstownuMmnca nepeMeHHbIMU. YpaBHEHUS, KOTopble
OCHOBHblE | CBOAATCS K ypaBHEHMAM C pa3aensoLmnMmcs
NOHATUSA. nepemeHHbIMN. JInHenHoe ypaBHeHue. MeTtog Bapuauum
YpaBHEHUA | NPOU3BOSIbHOM NOCTOSAHHOW (MeTop, JlarpaHxa).




nepBoro
nopsiaka.

YpaBHeHne bepHynnu, ypaBHeHne Pukkatn. YpaBHeHue
B NOJSHbIX AnddepeHunanax. PeweHne ¢ nomoLbo
WMHTErpupytoLero MHoxutena. VIHTerpmpyowmn
MHOXWUTENb AN IMHENHOrO ypaBHeHUs. Teopema
CYyLLLEeCTBOBAHUSA U €UHCTBEHHOCTU peLleHnst ypaBHEHNUSA
nepBoro nopsigka, paspeLeHHOro OTHOCUTENbHO
npounasogHon. Ocobble TOYKK, ocobble pelueHns. Buabl
ocobbIx ToYek (y3en, ceano, ueHTp, ¢okyc). Metoa
nocrnegoBaTtenbHbIX NPUBNMKEHUI. YpaBHEHUS,
HepaspeLleHHbIE OTHOCUTENbHO NPOM3BOLHOMN.
YpaBHeHue JlarpaHxa, ypaBHeHue Knepo. O6wun metoq
WMHTerpupoBaHus. Teopema cyLeCTBOBaHNA U
€ONHCTBEHHOCTN peLLeHnS.

1.2

YpaBHeHus
n-ro
nopsiaka.
JInHenHble
ypaBHEHUS.

3agadva Kowwn ons ypaBHeHUs n-ro nopsigka. NoHwxkeHus
nopsgka. JlnHenHble ypaBHeHUs n-ro nopsigka. Obwme
ceoucTia. [NpnHuun cynepnosnuuu. JINHENHO 3aBUCKUMBbIE
N NIMHENHO He3aBUCcUMMble peleHns. OnpegenuTens
BpoHckoro. [1Be TeopeMbl O IMHENHOW 3aBUCUMOCTH
peLleHnin IMHENHOro OOHOPOAHOIO YpaBHEHUA.
AnbTepHaTtuBa. PyHOgamMmeHTaneHasa cucteMma peLleHni.
Teopema o CTpyKType obLiero peweHns SIMHENHOro
OLHOPOAHOro ypaBHeHUs. TeopemMa o CTpyKType obLuero
peLleHns IMHENHOro HEOAHOPOOHOIO YpaBHEHMS.
JInHenHble ypaBHEHUS N-ro nopsaaka ¢ NOCTOSAHHbIMM
kKoadppumumeHtamm. OgHOPOAHbIE YPaBHEHUA.
XapakTtepuctudeckoe ypasHeHue. Cnyyan npocTblX,
KOMMNEKCHO-CONPSXXEHHbIX, KPaTHbIX KOPHEN
XapakTepucTMYeCcKoro ypaBsHeHusi. HeogHopoaHble
ypaBHeHus. CneumanbHasa npasas Yactb. Pe3oHaHcC.
MeToa Bapvauumn Npon3BoSibHbIX NOCTOSIHHBLIX (METOA
JNTarpaHxa) ons NnMHENHOro ypaBHEHUsI BTOPOro nopsaka.

1.3

Cucrtembl
NMUHENHBIX
ypaBHEHUN.

MpuHuun cynepnosunuun. Onpegenutens BpoHckoro.
AnbtepHaTuBa. TeopeMbl O CTPYKTYype 00LLero peLeHus
OLHOPOAHOWN N HeogHOpPOoAHOW cucTemM. CUCTEMBI
NNHENHbIX YpaBHEHUI C NOCTOSIHHBbIMU
kKoadpumumeHtamm. OgHopoaHble cuctemol. Cnyyaum
NPOCTbIX N KpaTHbIX KOPHEWN XapaKTepUCTUYEeCKOro
ypaBHeHnda. HeogHopoaHble CUCTEMBI CO crnieynanbHom
npaBon YacTblo.

1.4

Yctondmsoc
Tb PeLUeHnn
anddepeH
uunarnbHbIX
ypaBHEHUN
N CUCTEM.

[MOHATMS YCTONYMBOIrO N HEYCTOMYMBOIO PELLEHUN.
OnpegeneHune ycton4nBocTu no JlsanyHosy.
OnpegeneHne acMMNTOTUYECKON YCTONYNBOCTH.
CeepgeHune nccrnegoBaHust Ha YCTOMYMBOCTb
NPOWU3BOSBLHOIO PeELLEHUS K UCCea0BaHMIO Ha
YCTONYMBOCTb TPUBMANbLHOro pewenns. OnpegeneHune
YCTONYMBOCTU TPMBMAnbHOro pelwleHus. dasosoe




npocTpaHcTBo. PaszoBad TpaekTopus. Gas3oBbln NOPTPET.
N3o6paxatowias Todka. Touka nokosi. Pasosble
nepemMeHHble AN ypaBHeEHMS BTOPOro nopsaka. asosas
NNOCKOCTb JIMHENHOrO ocuunnaTopa. Buabl Toukmn nokos
(y3sen, ceano, ueHTp, okyc). OnpegeneHune
YCTOMYMBOCTU TPUBMASBHOIO PELLEHUS CUCTEMDI
NNHENHbIX YpaBHEHUI C NOCTOSIHHBbIMU
KoapdpuumeHtamun. Metog dyHkumnm JlanyHosa.
MccnepoBaHue Ha yCTONYMBOCTD MO NepBOMY
(nMHenHomy) npubnmxerHnto. Metog BaH gep MNons.
lMepemeHHble BaH aep Nonsa. PasgeneHne aBUMXeHUN.
YpaBHeHue BaH aep Nonsa. CtaumMoHapHble pexumbl
konebaHun. Nx yctonumeocTb. [peaenbHbIn LMK,
[MoHsaTMe 06 acMMNTOTUYECKNX MeTOAaX.

2. MpakTn4yeckmne 3aHATUA

2.1 | BeegeHnue B | 3agaya Kowwm ansa ypaBHeHus nepsoro nopsigka. Obuwee

npeamer. pelleHne, obwmi nHterpan. YpaBHeHus ¢

NcTopus. pasgensowuMmnca nepeMeHHbIMU. YpaBHEHUS, KOTOpble

OcCHOBHbIE | CBOAATCS K ypaBHEHMAM C pasaensoLwnmMmcs

NOHATUA. nepemMeHHbIMU. JlInHenHoe ypaBHeHue. MeTopg Bapuaumm

YpaBHEHUs1 | NPOM3BONbHOM NOCTOSAHHOW (MeTop, JlarpaHxa).

nepBoro YpaBHeHune bepHynnu, ypaBHeHne PukkaTn. YpaBHeHue

nopsaka. B NOMHbIX AnddepeHynanax. PeweHne ¢ noMoLbHo
WUHTErpupyoLero MHoXuTens. HTerpupyoLwwmin
MHOXUTENb 4S5 NMIMHENHOro ypaBHeHUs. Teopema
CYLLIeCTBOBAHNA U €AMHCTBEHHOCTU peLleHUsi ypaBHEeHUS
nepBoro Nopsifka, paspeLeHHoro OTHOCUTENbHO
npounasogHon. Ocobble TOYKK, ocobble pelueHns. Buabl
ocobbIx ToYek (y3en, ceano, ueHTp, dokyc). Metoa
nocnenoBaTtenbHbIX MPUBNMKEHUIN. YpaBHEHNS,
HepaspeLleHHble OTHOCUTENbHO NPOU3BOLHOM.
YpaBHeHue JlarpaHxa, ypaBHeHue Knepo. O6wun metoq
WMHTErpMpoBaHus.

2.2 | YpaBHeHus | 3agava Kowwm ans ypaBHeHus n-ro nopsigka. Metog

n-ro NOHWXeHUs nopagka. JIMHenHble ypaBHEHUS N-ro

nopsagka. nopsagka. Obwwme ceoncTsa. [NMpuHUMN cynepnosnumu.

JInHenHble | JIMHENHO 3aBUCUMbBIE U NIMHENHO HE3aBUCUMbIE pPELLEHUS.

ypaBHeHus. | Onpegenutens BpoHckoro. [1Be TeopeMbl O JIMHENHOMN

3aBMCUMOCTU peLleHU JIMHENHOTO OOHOPOLHOro
ypaBHeHus. AnbtepHatusa. PyHoameHTanbHasa cuctema
pewleHnin. Teopema o CTpyKType ObLLEro peleHns
NMHENHOro 04HOPOLHOrO ypaBHeEHUS. Teopema o
CTPYKTYpe 0bLLero peleHns JIMHENHOro HEOAHOPOAHOIO
ypaBHeHUA. JIMHENHbIe ypaBHEHUS N-TO NopsagKa C
NOCTOSIHHLIMU KO3 ULMEHTAMUN. XapaKTepuctmyeckoe
ypaBHeHue. Crnyyaun npocTbIX U KpaTHbIX KopHen. Crnyyan




KOMMSEKCHO-COMNPSXKEHHbIX KOPHEW. HeogHOpoaHbIe
ypaBHEHMUSA CO creunanbHON NpaBon YacTbio. Pe3oHaHc.
JInHenHbIn ocunnnaTop. MeTog Bapmaumm Npou3BOoSibHbIX
NOCTOSIHHbIX 4S9 FIMHENHOIO YpaBHEHUS BTOPOTO
nopsigka.

2.3 | Cucremsl MpuHuun cynepnosuumn. Onpegenuterns BpoHckoro.
NHERHbIX | AnbTepHaTtuBa. TeopeMbl O CTPYKType obLuero pelueHus
YPaBHEHUN. | OOQHOPOAHOM N HEOQHOPOAHOM cuctem. Cuctemsl

NNHENHbIX YpaBHEHUI C NOCTOSIHHbIMU
kKoadppumumeHtamm. OgHopoaHble cuctemol. Cnyyau
MPOCTbIX N KPATHbIX KOPHEWN XapaKTEPUCTUYECKOro
ypaBHeHunda. HeogHopoaHble CUCTEMBI CO crnieynanbHOm
npaBon YacTblo.

2.4 | Yctonuymeoc | OnpefgeneHve yCTOMYMBOCTU TPUBMASIBHOMO peLLeHns
Tb CUCTEMbI NIMHENHBIX YPaBHEHWNIA C MOCTOAHHBIMU
KoadpbpumumeHTamu. ccnegoBaHne Ha yCTOMYMBOCTD MO
nepBomy (FIMHENHOMY) NPUBNIMKEHNIO.

13.2. Tembl (pasgensbl) AUCUUNIIUHBI U BUAbI 3aHATUN:

Bugpl 3aHaTUn (4acos)
Ne n/n HanmerosaHme Temb Mpaktnueck | Jlabopatop [CamocTtoaTensH
B (pasgena) aMcumnuHBI Jlekumm ~ Bcero
ne Hble asa pabota

1.1 BeeneHue B npegmer.
NcTtopus. OCHOBHbIe 12 14 6 32
NOHATUSA. YpaBHEHUS
nepBoro nopsiaka.

1.2 YpaBHeHUS n-ro
nopsiaka. JlImHenHole 10 12 6 28
ypaBHEHUS.

1.3 Cuctembl TTNHENHbIX 4 4 > 10
YPaBHEHNN.

1.4 YCTONYMBOCTb pELLUEHNN. 6 4 2 12

1.5 MeTtopg BaH gep [Mons. 4 2 2 8
WTtoro: 36 36 18 90

14. MeToauyeckue ykazaHus ons odyyarowmxcsi N0 0OCBOEHUI0 AUCLIUMIIUHbI

Mpn M3yYeHUn gucumMniMHbl peKoOMeHAYEeTCs MCNONb30BaTh cneayowmne cpeacTaa:

- pEKOMEHAYEMYH OCHOBHYIO 1 AOMOSNHUTENBHYO NUTEpPaTypy;

- METOONYECKNE YKa3aHUs U NOCobus;

- ANIEKTPOHHbIE BEPCUM YYEOHMKOB M METOAMYECKMX YKa3aHUA ANS BbIMOSTHEHUS NPaKTUYECKNX
paborT.

dopma opraHnsaumm caMoCToATENbHOM paboThbl: MOArOTOBKA K ayAUTOPHBIM 3aHATUAM;
BbINOSIHEHNE AOMALUHNX 3a[aHUI; BbIMOSTHEHNE KOHTPOSbHbIX paboT.

Mpn Mcnonb3oBaHMK AUCTAaHUMOHHBLIX 06pa3oBaTesibHbIX TEXHOMOIMIA U 3NEKTPOHHOIO 06y4eHus
BbINOSIHATb BCE YKa3aHUs nNpenogaBaTtenen, BOBpeMsi NoAKNIo4aTbCs K online 3aHATUAM,
OTBETCTBEHHO NOAXOAUTb K 3a4aHVAM ANsi CAMOCTOATENbHOM paboThl.




15. lepeyeHb OCHOBHOM W AONOSNIHATENILHOW FNUTEpPaTypbl, PEeCYypCOB WHTEPHET,

Heob6XxoaAuUMBbIX AN OCBOEHUSA AUCLUNIINHBI (Criucok numepamypbl 0OGhOPMASEMCs 8 cO0Meemcmeuu
¢ mpebosarusimu TOCT u ucrnionb3yemcsi obwasi ck8osHasi Hymepauyusi 01151 8cex 8UA08 UCMOYHUKO8)

a) OCHoBHasi nuTeparypa:

Ne n/n

MNCTOYHMK

JinteuH O.B. O6bIkHOBEHHbIE AN dpepeHUmanbHble ypaBHEHNUSA: y4ebHoe nocobue /
JlnteuH O.6., Menewko C.B., Mamaes N.MN. — Mockea: CtaBpononbckun 'AY, 2017.
— 76 ¢c. — Ob6blkHOBEHHbIE AnddepeHumanbHble ypaBHEHNSA [ONEKTPOHHbIN
pecypc]: YuebHoe nocobue / A.6. NluteuH, C.B. Menewko, .. Mamaes -
Ctaspononb : AlTPYC CtaBpononbCKoro roc. arpapHoro yH-ta, 2017. — ISBN
gau_00125 .—

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

Teepaoxnebosa E.B. AuddepeHumansbHble ypaBHEHUS. YCTONYMBOCTb PELLEHUN.
YpaBHEHNSA N CMCTEMbI NEPBOro nopsaka: yyebHoe nocobue / Teepagoxnebosa E.B.
— Mocksa: MUCuC, 2020. — 165 c. — dudbdepeHumanbHble ypaBHEHUS.
YCTONYNBOCTb peLLEHNA. YPaBHEHUSI U CUCTEMbI NEPBOrO NOpsiaka [ONEKTPOHHbIN
pecypc]: y4eb. nocobue / E.B. Teepgoxnebosa. - M.: MUCuC, 2020. — ISBN 5-
907226-67-8 .—
<URL:https://www.studentlibrary.ru/book/ISBN9785907226678.html|>.

0) gononHuTenbHas nuTepaTtypa:

Ne n/n

MNCTOYHMK

TuxoHoB A.H. dunddepeHumnaneHblie ypaBHeHNA: y4ebHUK / TuxoHoB A.H.,
Bacunbesa A.b., CeewHukoB A.I. — Mocksa: ®uamatnur, 2002. — 256 c. —
AnddepeHumanbHble ypaBHEHUS [ONEKTPOHHbIN pecypc]: Y4yeb. ansa By3os /
TuxoHoB A.H., BacunbeBa A.B., CeewHukoB A. I. - 4-e nag., - M.: PUSMATIINT,
2002 Kypc BbicLLe MaTeMaTukn U maTemaTtudeckon omsmkn. Boin. 6. — ISBN 5-
9221-0277-3. —
<URL:https://www.studentlibrary.ru/book/ISBN9785922102773.html>.

anbcronsy, J1.9. AnddepeHumnanbHblie ypaBHeHNUS: y4ebHuk / dnbcronsl J1.9. ---
Mockea: Hayka, 1965. --- 424 c.

dununnos Anekcen Pegoposny. CO0pHMK 3aga4 No anddepeHLmanbHbIM
ypaBHeHusaM: [yyebHoe nocobue] / A.®. dunmnnos. — N3g. 4-e .— M.: Jlnbpokom:
URSS, 2011 .— 235, [2] c. : nn., Tabn. — (Knaccnyecknin yuebHuk MIY) .— ISBN
978-5-397-01632-2.

16. NMepeyeHb y4ebHO-MeTOANYECKOTrO 0GecneyeHuUst Ansi CaMOCTOATENbHON PaboThI

Ne n/n

NCTOYHMK

Buabl Toukm nokosi: yuebHo-meToanveckoe nocobue / coct.: E.I. benombiTueBa,
O.01. Jopodees, C.B. Endumos, "A. KypuHa, E.B. TyneHko, A.®. KypuH. —
BopoHex: NspaTtenbckun gom BIY, 2017. — 37 ¢. — Tupax 50. 2,3 n.n.

MeTtoa Ban gep MNMonga. AcumnToTnyecknin Mmetop ycpeaHeHus. YpaBHeHnsa BaH gep
Monga, OydduHra, Matbe: yuebHo-meToan4eckoe nocobue / BopoHeX. roc. yH-T;
cocrt.: E.I. benombiTuesa, E.B. TyneHko, A.®. KypuH. — BopoHex: N3gaTensckum



https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=2646&TERM=Литвин, Д.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, Е.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, А.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, Алексей Федорович%5B1,1004,4,101%5D&LANG=rus

aom BI'Y, 2019. — 79 c. : un. — bubnwuorp.: c. 78.

17. ObpasoBaTenibHble TEXHONOrMU, UCNONb3yeMble NpU peanusauum y4yeoHomn
AUCLUMNNUHBLI, BKNOYasa AUCTaHUMOHHbIe obpa3oBaTesibHble TexHonoruu (A40T),
3NeKTPoHHoe oby4yeHune (30), cmewaHHoOe oby4eHue):

Mpw peanusauum AUCLUMNIMHBLI MOTYT UCMONMb30BaTLCA TEXHOMOMMW 3M1EKTPOHHOIO 0By4eHus 1
AVCTaHUMOHHbIE 0Opa3oBaTenbHble TEXHONOMMKN Ha 6a3e nopTana edu.vsu.ru, a Takke gpyrve
AOCTYMNHble pecypcbl ceTu HTepHET.

18. MaTepunanbHoO-TeXHU4YECKoe obecnevyeHne AUCLUNIUHDbI:

JlekunoHHas ayauntopud, ayognTopun and npaktn4eCckmnx 3aHATUN

19. OueHou4Hble cpeacTBa ANsA NpoBeAeHUs TeKyLen U NPOMEXYTOYHOM aTTecTauum

MopsaaoK oLEeHKN OCBOEHUS 0byYaloLLuMMmUcs yd4eGHOro MaTtepuana onpeaenseTcs CoaepXaHuem
crieqyoLImMX pasaenos AUCUMNIMHLIL: Mopaaok OLeHKN 0CBOEHUS obyYatoLLumMmMmucs y4eGHoro
maTtepuana onpeaenseTcs coaepXkaHMeM crneayoLwmx pasgenos AUCLUNIHDI

HanmeHoBaHue
WNHankaTop(bl
M| apiera | Kowere ) ocmtun | Ousnowise cpencs
(Moayns)) KOMMeTeHuuUK
1. | Pasgenobl 1-4 Or1K-1.1 KoHTponbHble paboThbl
2. | Paspenbl 1-4 Or1K-1 OrlK-1.2 KoHTponbHble paboThbl
2. | Paspenbl 1-4 OrlK-1.3 KoHTponbHble paboThl

20 TunoBble oOUEHOYHbIe cpeAcTBa M MeToAMYECKME MaTepuanbl, onpeaensrlowue
npoueaypbl oLueHUBaHUs

20.1 TeKyWw M KOHTPONb yCNeBaeMoCTH

KoHTponb ycneBaemocTu No AUCLMNIIMHE OCYLLIECTBNAETCA C MOMOLLbIO CReayoLmx
OLEHOYHbIX CPEACTB:
— KOHTPOSbHbIe paboTbl




NepeyeHb 3agaHUN ANS KOHTPOJbHbIX paboT

KoHTponbHasa paborta Ne 1. AlnddepeHumnanbHble ypaBHeHUA 1-ro nopagkKa.

3agaHue 1 (10 6annos). Pewntb guddepeHumansHoe ypasHeHne y’-y/(x+2)=x2+2x.
3agaHue 2 (15 6annos). Pewnts gndpdepeHumnansHoe ypasHeHune (y*+2y-x)dy=2x.
3apaHue 3 (15 6annos). Pewnts anddepeHumansHoe ypasHeHne 3xy’+5y=(4x-5)y*.
3apaHue 4 (20 6annos.). Pewuntb anddepeHymanbHoe ypasHeHme eYdx+(cos y+xeY)dy=0.
3agaHue5 (20 6annos). Pewntb gndpdepeHumnanbHoe ypasHeHne y=xy’-y 2.

KoHTponbHas pabota Ne 2. AinddepeHumanbHbie ypaBHEHUA N-ro NOPAAKA U CUCTEMbI YPAaBHEHMIA.

3apaHue 1 (15 6annos). Pewuts anddepeHumansHoe ypasHeHne y& + 23 +45C) =0,
3apaHue 2 (20 6annos). Pewuntb cuctemy avddepeHumanbHbix ypaBHeHun x' =x -5y, y’ =2x - y.
3apaHue 3 (15 6annos). Pewntb 3agady Kown y +4y =8 ctg2x; y(n/4) =5,y (n/4) = 4.

3apaHue 4 (20 6annos). PewnTb 3agauy Kowm y”” -y '=2e"+cosx;, y(0)=y’(0)=y"(0)=0.

OnucaHne TeXHONOrMM NpoBeaeHUs

TpeboBaHMSA K BbINOMHEHUIO 3a4aHUI (UK LWKanbl U KPUTEPUN OLEHMBAHUS)

20.2 NMpomexyTo4yHas atrecTaums

MpomexyToyHasi aTTecTaumst No AUCUUNIINHE OCYLLECTBNSIETCS C NMOMOLLI Crneayowmnx
OLEHOYHbIX CPeacTB:
cobecenoBaHWe No BOMpocaM Ha 3ayeTe.

lNMepeyeHb BONPOCOB K 3a4eTy.

1. YpaBHeHue ¢ pasgensaiowmumMmmnca nepemeHHsimm. Obwmum nHterpan, obuiee pelleHue,
YacTHblE peLUeHus.

2. JInHenHoe ypaBHeHMe NepBoro nopsaka. Metoa Bapmauumn npomsBosibHON NOCTOSIHHOM
(MTarpanxa).

3. YpaBHeHne bepHynnu.

4. YpaBHeHue PukkaTu.

5. YpaBHeHue B nonHbix andpdepeHumanax. PelueHne ¢ NnoMoLLbo MHTErpupyoLwero
MHOXUTENSA (Cnyyam 3aBUCUMOCTM MHOXUTESS TOMBbKO OT X USIN TOMNBbKO OT Y).

6. HTerpupyowmn MHOXUTENb OS5 FIMHENHOIO YpaBHEHMUS.

7. 3apaya Kowwu anga ypaBHeHUs NepBoro nopsgka.

8. Teopema 0 cyLeCcTBOBaHUM U €ANHCTBEHHOCTU peLLUEHNs ypaBHEHUS NepBOro nopsaaka,
paspeLleHHOro OTHOCUTENbHO NPOU3BOLHOM.

9. Ocobble Toukn, ocobble pelleHns. Buabl 0cobbix Touek: y3en, ceano, LeHTp, okyc.
10. MeToa nocnegoBatenbHbIX NPUONMXKEHUIN peLleHns ypaBHEHNS NEPBOro Nopsiaka.

11. YpaBHeHMs1 NepBOro nopsigka, HepaspeLleHHble OTHOCUTENBHO NPON3BOAHON (Criyyaun, koraa
BbIpaXarTCs X UNn y).

12. YpaBHeHue JlarpaHxa.



13. YpaBHeHue Knepo.

14. 3agaya Kowwm ana anddepeHumansHOro ypaBHeEHNS N-ro nopsigka.

15. OBuwme cBONCTBA NIMHENHOTO ypaBHEHUS. [puHLMN cynepnosnumn.

16. Onpenenutens BpoHckoro. [1se TeopeMbl O IMHENHOW 3aBUCUMOCTU. AnbTepHaTMBa.
dyHoamMeHTarnbHas cMctemMa peLLeHui.

17. Teopema 0 CTpyKType obLero peLleHns JIMHENHOrO OOHOPOLHOIO YpaBHEHMUS.

18. Teopema o CTpyKType obLiero peLleHns IMHENHOrO HEOQHOPOAHOIrO YpaBHEHUS.

19. OgHOPOAHOE NUHENHOE ypaBHEHUE N-ro nopsaaka ¢ NOCTOAHHBIMU KO3 uumeHTamu.
Xapakrtepuctmyeckoe ypaBHeHue. Criydam NpocTbiX KOPHEN.

20. OgHopoaHOE NMMHENHOE YpaBHEHME N-TO NOpsiAKa C NOCTOSAHHBIMU KO3dhdmUneHTamMu.
Cnyyan KOMNeKCHO-CONPSXXEHHbIX KOPHEN XapakTepUCTUYECKOro ypaBHEHUS.

21. OgHopogHoe NMHEeNHoe ypaBHEHWE N-Tro NopsiAka C NOCTOSAHHBIMU KO3 rLNEHTaMN.
Cniyyan KpaTHbIX KOPHEN XapaKTePUCTUYECKOro YpaBHEHUS.

22. HeogHOpoaHOEe NIMHENHOE ypaBHEHME N-ro nopsgka ¢ NOCTOSAHHLIMU KO3 ULMEHTaMu.
Cniyyan cneumansHon npaBon YacTu. Pe3oHaHC.

23. MeTopg Bapuaumm Nnpoun3BosibHbIX NOCTOSAHHLIX (JlarpaHxa) Ans NMHENHOrO ypaBHEHUS
BTOPOro nopsigka.

24. CucTeMbl NIMHENHBIX YpaBHeHWI. [MpuHuun cynepnoauumn. Onpegenutens BpoHckoro.
CTpykTypa obuiero peleHns ogqHOPOAHON N HEOLHOPOAHOWM CUCTEM.

25. OgHopoaHble CUCTEMBI FIMHENHBIX YPaBHEHUN C MOCTOSAHHBIMU KO3 UumeHTamu.
Xapaktepuctmyeckoe ypaBHeHue. Criydam NpocTbiX, KpaTHbIX, KOMMIEKCHO-COMPSXKEHHbIX
KOPHEN XapaKTepuCTUYeCKOro ypaBHEHNS.

26. HeogHOpoaHble CUCTEMbI IMHENHBIX YPaBHEHUIA CO cneunanbHOM NpaBon YacTblo.
PesoHaHc.

27. NoHATMS YCTONYMBOIrO U HEYCTOMYMBOTO peLLEHNn CUCTeMbl AnddepeHumnanbHbIX
ypaBHeHun. OnpeaeneHne yCTon4mBOCTU U aCUMNTOTUYECKON YCTONYMBOCTM NO JlsinyHOBY.
28. CBefeHune uccneoBaHus Ha YCTOMYMBOCTb NPOU3BOSBHOMO PELLEHNS K UCCefoBaHuIo Ha
YCTOMNYMBOCTb MPOU3BOSIBHOIO PeLLEHMS.

29. ®a3oBoe NPOCTPaHCTBO, (ha3oBasi TpaekTopusi, pa3oBbin NOPTPET, M30bpaxatroLlasa Touka,
TOYKa nokod. Pa3oBble NepeMeHHbIe AN YpaBHEHUS BTOPOro nopsigka.

30. ®as3oBas NNOCKOCTb JIMHEMHOrO ocuunnsaTopa 6es 3atyxaHus.

31. Buabl Toukmn nokos. Touka nokos Tuna «yseny».

32. Buabl To4kKn nokosi. Touka nokos Tmna «ceanoy.

33. Buabl To4kM Nokost. Toyka NOKOA TUNa «LUEeHTP».

34. Buabl To4kM Nokosi. Toyka nokos Tmuna «pokyc»

35. OnpegeneHne yCToMYNMBOCTM TPMBMArbHOIO peLLeHNss OAHOPOOHON CUCTEMBI C
NOCTOAHHLIMU KO3 PMLMEHTAMM MO KOPHSAM XapaKTePUCTUYECKOTO YpaBHEHNS.

36. ViccnepoBaHue Ha yCTOMYMBOCTDL NO JIMHENHOMY (MO NEPBOMY) MPUBIIVKEHMIO.

37. MeTtop BaH gep lNons. NepemeHHble BaH aep Nons. PasgeneHne aBmkeHUi.

38. YpaBHeHue BaH gep Nons. CTaumoHapHble pexuMbl, UX YCTONYNBOCTb. [NpeaenbHbI LK.



Hepequb npakTn4eCKux 3anad.

OudepeHumnanbHble ypaBHEHUSA U CUCTEMbI ypaBHEHUI, 3aga4a Kowwn.

1. y’-2y'=x2-x+e*. 6. y’+y=cos x+2e* .

2. y’+2y’+5y=0, y(0)=1, y’(0)=0. 7. y'+ 4y’+5y=0, y(0)=2, y’'(0)=0.
3. y”’+8y"+16y”=0. 8. y’+y’+0.25y=0.

4. X'=-3x-y, Y=x-y. 9. X'=-xty, Yy'=x-y.

5. y'-4y'+4y=e? [x3 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. xX'=y, y'=x. 19. x'=-4y, y'=x-4y.

15. y’-2y'+y=e* /X2, 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 PELLEHNSA CUCTEMbI YPaBHEHUI MO NIMHENHOMY MPUBAMKEHMIO.

X'=x-3y+x3-8xy, Yy'=4x+y-1+e™X,
X'=2x-y-sin X, y'=4x+y+cos y-e8,
X'=2.5x-y-1+(1+x)"2,  y'=4x-y+In(1+y?).
X'=-6X-y-1+x’+€* cosy, Yy'=x-3y+y2.
X'=2x+y-2+2 e*cos?y, y'=-y+In(x+1)+eY-1.

abrowbd -~

,D,J'IFI oueHMnBaHNA pe3yribTaToB O6yquVI9-I Ha 3K3aMeHe UCMNOJ1b3yeTCA 4-6annbHaga wkana:
«OTJIMHHO», «XOPOLUO», «yAOBNETBOPUTENIbHO», «HEYOOBJ1IETBOPUTEITIBHO».

Kputepuu oueHmnBaHNA KOMNETEHUUI



KpI/ITepI/II/I OLIEHMBaHMS KOMMNETEHLNN

YpoBeHb
chopMMpoBaHHOCTHU
KOMNeTeHUMn

LLIikana oueHoOK

O6y4atonncs B NofHOM Mepe Briageet
NMOHSTUIHBLIM annapaTtoM U TeopPEeTUYECKUMU
OCHOBaMW AUCLMMNIINHBI, cnocobeH
UNNICTPUPOBaThL OTBET NpUMepamMu, paktamu,
AaHHBbIMW Hay4HbIX UCCrefoBaHNNA, MPUMEHSTb
TeopeTnyeckme 3HaHUs ans peLleHns
NpaKkTU4eCcknx 3agady AaHHON OANCLUMUMINHBI.

[NoBbILLEHHbIN
YpOBEHb

OTnn4yHo

O6yyatoLmnmncs B NoNHOM Mepe Briageet
NOHATUNHBIM annapaToM N TEOPETUYECKNMMU
OCHOBaMW ANCLUMNIIUHBI, cnocobeH
UNNCTPMPOBAaTb OTBET NpuMepamu, baktamu,
AaHHBbIMWN Hay4YHbIX UCCegoBaHNA, MPUMEHSITb
TeopeTMYecKMe 3HaHNA NS peLleHns
NPaKTUYECKNX 3a4ay AaHHOW ANCLMNITUHDI.
[lonyckaeT olwmnbKn Nnpu pelieHnmn aTux 3agad.

BasoBbIN ypoBEHb

XopoLlo

O6y4atommncst YacTMYHO BrnageeT NOHATUAHBIM
annapaTtomM 1 TEOPETUYECKMMM OCHOBAMMU
ANCLMNIMHBI, cnocobeH MNntoCcTpupoBaTb OTBET
npyMmepamu, paktammn, JaHHbIMU Hay4HbIX
nccnenoBaHUM, NPUMEHATL TeopeTnyeckue
3HaHMS ONs peleHus NnpakTUYeckmux 3agad
JaHHOW ANCLMUMNITUHBI.

[onyckaeT olnbKn Npu pelieHnmn aTux 3agad.

Moporosbi ypoBeHb

YOoBneTBOpUTENbH
o

OTBET Ha KOHTPOSbHO-N3MEPUTENBHbIN
mMaTepuan He COOTBETCTBYET toObIM
TpeM(4eTbIPEM) U3 NEPEUNCIIEHHBIX
nokasatenen. ObyyaroLwmMnca gemMoHcTpupyeT
OTPbIBOYHbIE, (hparMeHTapHble 3HAHWS,
Jonyckaet rpyoble oLnoKu.

Heynosnetsopute
NbHO




JIUCT COIrMACOBAHUHA

PABOYASA MPOMPAMMA YUYEBHOW ONCLMMNNHBI

HanpasneHue/cneumansHocTb 03.03.02 dunsuka

Oucunnnunua 61.0.15 AnddepeHumnanbHble ypaBHEHUS

Mpodunb nogrotoBkn Pmsmnka nasepHbIX U CNEKTpasnbHbIX TEXHONOrMW; Prsmka TBEPLOro Tena;

AnepHas 1 meamumHckasa dusnka.

dopma oby4veHnsa oyHas

Y4yeOHbin roa 2024/2025

OTBeTCTBEHHbIN UCMONHUTENb

3aBeayowmnmn kaceapon MaTeMaTnyecKomn /
PU3MKM 1 MHPOPMALIMOHHBIX TEXHONOMNI v TMepecenkos C.A. 28.06.2023

cnonHutenu

[oueHT kadeapbl MaTeMaTU4YECKON PUINKM

N MHPOPMALMOHHBIX TEXHOMOMN KypuH A.®. 28.06.2023
_ .. 2023
domkHoCcmb, nodpa3sdeneHue noonucek pacwugbpoeka nodrnucu
COITMIACOBAHO
Kypatop OO
Nno HanpasBneHuo/cneynanbHOCTH .20
noonucek pacwugbposka nodrnucu
HavanbHuk otgena obenyxumeaHua 3HB .20
nodnucs pacwughposka nodnucu

lMporpamma pekomeHgoBaHa Hay4HO-MEeTOANYECKMM COBETOM (PU3NYECKOro ddakysbTeTa,
npotokon Ne6 ot 27.06.2023r.




