MMNMHOBPHAYKU POCCUN
®ENEPAINBHOE NOCYAAPCTBEHHOE BIO[PKETHOE OBPA3OBATEITbHOE YYPEXKOEHVE
BbICLLEIMO OBPA30OBAHUA

«BOPOHEXCKWUN rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «BI'Y»)

YTBEPXXOAIO

3aBeayowmin kaceapomn
MaTeMaTU4eCKon OU3nKN 1
MHGOPMAaLIMOHHBIX TEXHOMOMN

C.A. lNepecenkoB

28.06.2024r.

PABOYAS MPOrPAMMA YYEEHOW ONCLMUMNITUHDI

B51.0.11.05 O6bIKHOBeHHbIe aAnddepeHUManbHbie YpaBHEHUS

1. Kog u» HaumeHoOBaHue HanpaBrieHusA noaroTtoBku/cneumnanbHOCTU:

14.03.02 AnepHble duanka u TEXHOMOrMu

2. Npodunb nogroroeBku/cneumanusaumsa: Pnsnka aToOMHOro sapa u Yactuil
3. KBanudmkaumsa BbinyCKHUKa: 6akanaep
4. ®opma obyUeHUA: oYHas

5. Kacheppa, oTBevarowasn 3a peanusaumro gucumnnuubl: 0803 kadeapa maremMaTnieckom
bur3mKn n MHPOPMALIMOHHBLIX TEXHONOINIA

6. CocTtaBuTenb nporpamMmmbl: KypuH Anekcanap ®enoposuy, kaHamaat uanko-

MartemMaTnv4eCcKmnx Havyk, AOLIEHT

7. PekomeHpgoBaHa: Hay4yHo-MeToONYECKMM COBETOM dbu3ndeckoro dakynbTeTa,
npotokosi N2 6 ot 27.06.2024r

8. YuebOHbIN roa: 2025/2026 CewmecTp: 3



9.llenn n 3apgaum y4ye6HON ANCLUUNNUHDI:

uenb AUCUMONUHBLL:  COPMUPOBATL Yy CTYAEHTOB ddyHOAMeEHTanbHble OCHOBbI BeCbMa
pa3BeTBNEHHOro 6asoBoro kypca «dunddepeHumanbHble ypaBHEHUS», NO3BOMAKOLME BECTU
nccnegoBaHns No pasnuUyHbIM Hay4YHbIM HaNpaBneHUsaM cneumansHOCTH.
3aa4v OUCLMNMVHbIL:
e M3yyeHne 6a3oBbIX NOHATUM Teopun anddepeHuUmanbHbIX YpaBHEHUN;
¢ OCBOEHNE OCHOBHbIX MPUEMOB peLUEHNs NPaKTUYECKMX 3a4ay No Temam ANCUUNIINHBI;
eNpuobpeTeHne onbiTa paboTbl C MAaTEMATUYECKON U CBA3AHHOM C MaTeMaTUKON Hay4YHOMU U
yuyebHown nutepartypon;
e Pa3BUTME YETKOIO JIOrMYECKOro MbILUSIEHUS.

10. MecTo yyebHOM AncumMnnuHbI B cTpyKType OOI:

Ouncumnnuua  «OuddepeHumnanbHble  yYpaBHEHUSI» OTHOCUTCA K MaTeMaTuyeckomy U
€CTEeCTBEHHOHAY4YHOMY LMKy AUCUMNANH y4ebHOro nnaHa u sBNsieTCs COCTaBHOW 4acTblo
rpynnbl npegMeToB, 06beanHeHHbIX B Moaynb «MatemaTukay». [JaHHas gucumnnmHa siBnseTcs
HeobxooMMOW [ANA  OCBOEHMSI OCTanbHbIX AUCUUNIAIMH  €CTECTBEHHOHAY4YHOro UMKNna u
ancumnnuH npodeccmoHanbHoro uukna OOl n oTHocKTCa K rpynne obasatenbHbIX ANCLMNIINH
OTpacnM HaykM UM HayydyHoM creumanbHocTM obpasoBaTtenbHon KomnoHeHTsl OOl (B
cooTBeTCTBUN C DegepanbHbIMU rocygapCTBEHHbIMM TpeboBaHusamu (PIT)). CopepxaHue
ANcuMnMHbl 6asmpyeTcsa Ha 3HaHUAX, NPUOBPETEHHBLIX B Kypcax MateMaTU4eckoro aHanmsa u
NUHenHoun anrebpsbl.

11. MnaHupyemble pe3ynbTaTbl 00y4YeHUA NO AuUcuunIuHe/mMoaynio (3HaHUS, YMEHus,
HaBblKN), COOTHECEHHbIe C NilaHUpyeMbIMU pe3ynbTaTaMu OCBOeHUsi obpasoBaTeribHOMN
nporpaMmmbl (KOMNETEHLUSAMU BbINMYCKHUKOB):

Koa HassaHue Kog(bl) NHuankaTop(bl) lMnaHupyemble pesynbraTtbl
KoMneTeHummn 00y4eHus
Ol1K- | CnocobeH Orl1K-1.1 | Bnapeet 3HaHuaAMHU 3HaeT gnddepeHumnanbHble
1 NPUMEHATL yHAaMeHTanbHbIX ypaBHEHUS, KOTOpPbIE
6asoBble pasgenoB maTeMaTUKM. MCNONb3ylTCsA AN
3HaHUA B NOCTPOEHMst Moaenemn n
obnactu KOHCTPYMPOBaHMWs anropuTMOB
dour3mko- peLLUeHns NpakTUYEeCKNX 3aaav.
MaTemMaTU4ecKu
X 1 (unn) OnMK-1.2 | Co3naeT 1 npuMeHsieT YMeeT npUMeHsiTb
€CTECTBEHHbIX MaTemaTuyeckve mogenu | auddepeHumanbHbie Ans
Hayk B cpepe B CBOEI NPaKTU4eCKo peLleHnst NpaKTUYeckux 3a4au.
ceoen AEeSTENbHOCTM.
npodgeccmnoHan
bHOW
AeaTenbHOCTH
OlK-1.3 | YmeeT oueHnBaTb Bnapetb HaBblkamu
rpaHnubl NPUMEHMMOCTI | KBanMdMLUMpPOBaHHOrO Bbibopa
NCNONb3yeMblX n agantaumm
MaTeMaTU4ECKNX andpepeHumarnbHbIX
MOAEenNen npu peLeHnm ypaBHEHUN ONsi peLleHns
TUNOBbIX NpakTU4eCcKnx 3agavy.
NpodeCccnoHanbHbIX
3agau.




12.

O61bLeM ancuunnuHbl B 3a4eTHbIX eaguHuuax/yac. — 3/108.

dopma NpomMeXyTOYHOW aTTecTauum - 3k3aMeH

13. TpyaoeMKocCTb No Buaam y4yeoHomn paboTbl
TpyaooéMKOCTb
Bup yue6Hoi paboTbi Bcero o cemecTpam
3 cemecTp
AyOUTOPHbIE 3aHATUS 50 50
nexkuum 34 34
B TOM
) npakTnyeckmne 16 16
yucne:
nabopaTopHble 0 0
CamocTodatenbHas paborta 22 22
B TOM 4ucne: KypcoBas pabota 0 0
(npoekKT)
dopma NPOMEXYTOYHOW aTTecTaumm 36 36
NToro: 108 108
13.1. CopepxaHne AUCUUNNUHDI:
n/n Peanunsauus
pasgena
HanmeHoBaH ANCUUNIINHBI
ne pasgena CopeprxaHue pasgena gucumninHbl C MOMOLLbIO
ANCUUNIINHBI OHMNanH-
Kypca, YMK
*
1. Nlekuunn
1.1 | BeBegeHue B | 3agaya Kowwm ans ypaBHeHnsa nepsoro nopsigka. Ooduee
npeamer. pelueHune, obLwmi nHTerpan. YpaBHeHus C
NcTopus. pasgensarwmnMmcsa nepemMeHHbIMN. YpaBHEHUS, KOTOpble
OcCHOBHbIE CBOOATCS K ypaBHEHUSIM C pasaensatowmmmncs
MOHATMS. nepemMeHHbIMU. JlInHenHoe ypaBHeHne. MeToa Bapmauum
YpaBHeHus NpPOn3BOSIbHON NOCTOsIHHOW (MeTop JlarpaHxa). YpaBHeHue
nepBoro BepHynnu, ypaBHeHne Pukkatn. YpaBHeEHUE B NOSHbIX
nopsiaka. AnddepeHumanax. PelleHne ¢ NOMOLWbI0 MHTENPUPYIOLLIENO
MHOXUTENS. NHTErpupyowmn MHOXUTENb AN JIMHEAHOIO
ypaBHeHus. TeopemMa CyLlecTBOBaHUS U €UHCTBEHHOCTU
peLlleHnsa ypaBHEHUS NepBOro nopsiaka, paspeLueHHoro
OTHOCUTENbHO nNpounssoaHon. Ocobble ToYKM, 0OCOobbIe
peweHuns. Buabl ocobbix Toyek (y3en, ceano, LeHTp,
dokyc). MeTtog nocnegoBaTenbHbIX NPUGIIKEHNNA.
YpaBHeHus1, HepaspelleHHble OTHOCUTESTbHO NPOU3BOLHON.
YpaBHeHue Jlarpanxa, ypaBHeHne Knepo. O6wmnin metoa
NMHTErpupoBaHus. Teopema CyLLeCTBOBaAHNA U
€0MHCTBEHHOCTU peLUEeHUs.
1.2 | YpaBHeHus 3apayva Kowwu anga ypaBHeHus n-ro nopsigka. MNoHmwxkeHne
n-ro nopsigka. JlnHenHole ypaBHeHus n-ro nopsgka. Obwue
nopsiaka. ceonctea. [NpuHumn cynepnosnumun. JIMHENHO 3aBUCUMbIE U
JInHenHblE NMHENHO He3aBncuMble pewenus. Onpegenvrens




ypaBHEHMS1.

BpoHckoro. [1Be TeopeMbl O IMHENHOW 3aBUCUMOCTU
peLleHnn IMHENHOrO OAHOPOAHOIO YpaBHEHMS.
AnbTepHaTuBa. dyHaaMeHTanbHas cucTemMa peLLleHni.
Teopema 0 CTpyKType obuiero peleHnsi IMHENHOro
OAHOPOAHOro ypaBHeHuda. Teopema o CTpyKType obLiero
peLlleHns IMHENHOro HEOAHOPOAHOIO YpaBHEHUS!.
JInHenHble ypaBHEHUS N-ro nopsigka ¢ NOCTOSHHbIMU
KoadppuumeHTamum. OgHOPOAHbIE YPaBHEHUS.
Xapaktepuctumyeckoe ypaBHeHue. Criyyan npocTblX,
KOMMJTEKCHO-COMNPSKEHHbIX, KpaTHbBIX KOPHEN
XapaKTepUCTUYECKOro ypaBHeHusi. HeogHopoaHble
ypaBHeHud. CneunanbHasa npasas YacTb. PesoHaHc. MeTop,
Bapvaumm Npon3BosbHbIX NOCTOSAHHbBIX (MeToa JlarpaHxa)
A8 NIMHENHOTO ypaBHEHUSI BTOPOro Nopsiaka.

1.3

Cuctembl
JIMHENHbIX
ypaBHEHNN.

MpuHumn cynepno3auuun. Onpegenutens BpoHckoro.
AnbTepHaTuBa. Teopembl O CTPYKType 0bLLEero peLleHns
OQHOPOOHOM M HeogHOPOAHOW cucTeM. CUCTEMbI NIMHENHBIX
ypaBHEHUIN C NOCTOSAHHBLIMU KO3(hpuLmeHTamu.
OpHopoaHbie cuctembl. Criydam NPOCThIX U KpaTHbIX KOPHEMN
XapaKTepmucTMYeckoro ypaBHeHusi. HeogHopoaHble cucTeMbl
CO cnevumansHOM NpaBon YacTblo.

1.4

YctonumsocT
b peLleHnmn
AnbdepeHL
narnbHbIX
ypaBHEHUI U
cucTem.

[MOHATUSA YCTONYNBOIO U HEYCTONYMBOIO PELLEHUN.
Onpepnenexve yctonumsocTu no JlanyHosy. OnpeneneHuve
acMMnToTMYecKon yctomumnsocTn. CeegeHne nccnegosaHus
Ha YCTONYNBOCTb NPOU3BOSNBLHOMO peLleHns K
nccnegoBaHUo Ha YCTOMYMBOCTb TPMBMANbHOMO pPeLLEeHUS.
OnpepgeneHve ycTOMYMBOCTUN TPUBNASTBHOIO peLLEeHUS.
das3oBoe npocTpaHcTBO. PaszoBas TpaekTopud. Pas3oBbii
noptpeT. N3obpaxatowasa Touka. Touka nokosi. PasoBble
nepemMeHHble AN ypaBHEHMS BTOpPOro nopsgka. dasosas
NAOCKOCTb NIMHENHOrO ocumunnaTopa. Buabl TO4kn Nokos
(y3en, cegno, ueHTp, okyc). OnpeneneHne yCToninsocTu
TPUBMANBHOIO peLleHNst CUCTEMbI JIMHENHbBIX YPaBHEHU C
NOCTOAHHBLIMW KO3(hpuumeHTamun. Meton pyHKLMN
JlanyHoBa. MiccnepoBaHune Ha yCTOMYMBOCTbL MO NEPBOMY
(nMHenHomy) npnbnmxenunto. Metoa BaH aep lNons.
[MepemeHHble BaH aep MNonga. PasgeneHne aABMxXeHUN.
YpaBHeHue BaH aep lNons. CTaumoHapHble peXuMbl
konebaHun. Nx yctonumsocTb. MNpenenbHbii umkn. MNoHatne
00 acMMnNTOTUYECKUX MeTodax.

2. NpakTu4yeckmne 3aHATUA

2.1

BBegeHne B
npegmer.
NcTtopus.
OcHoBHbIe
NOHATUS.
YpaBHEHUS
nepBoro
nopsigka.

3apava Kowwu gnsa ypaBHeHus nepeoro nopsaka. Obuwee
pelueHne, obLnn nHTerpan. YpaBHeHUs ¢
pasgensrowmnMMncs nepeMeHHbIMU. YpaBHEHUS, KOTOpble
CBOOATCA K ypaBHEHMAM C pasgensaowmmmncs
nepemeHHbIMU. JInHenHoe ypaBHeHue. MeToq Bapuauum
NPOn3BOSIbHOW NOCTOsIHHOM (MeTof, JlarpaHxka). YpaBHeHue
BepHynnu, ypaBHeHne Pukkatn. YpaBHeHWe B NOMHbIX
anddepeHumanax. PeleHne ¢ NOMOL b0 MHTErpUpPYIOLLIErO
MHOXUTENS. HTErpupyoLwmmn MHOXUTENb ANA JIMHENHOIO
ypaBHeHus. TeopemMa CyLlecTBOBaHMSA U €4UHCTBEHHOCTU
peLLeHns YypaBHEHNS NepBOro Nopsaka, paspeLLleHHoro
OTHOCUTENbHO nNpoun3BoaHon. Ocobble TOYKK, 0COoDbIe




peweHuns. Buabl ocobbix Touek (y3en, ceano, LeHTp,
dokyc). MeTtoq nocnegosaTenbHbIX NPUBIIKEHNNA.
YpaBHeEHUs, Hepa3peLLEHHbIE OTHOCUTESTbHO NMPOU3BOLHOMN.
YpaBHeHue JlarpaHxa, ypasHeHne Knepo. Obwmin metoq
NHTErPUPOBaHUS.

2.2 | YpaBHeHus 3apava Kowwu anga ypasHeHus n-ro nopsigka. Metoa
n-ro NOHWXeHUs nopsaka. JINHenHble ypaBHEHUS N-ro nopsagka.
nopsgka. O6wwe ceoucTtaa. MpuHUUN cynepnosnummn. JIMHENHO
JInHenHble 3aBUCUMbIE U NIMHENHO HE3aBUCKMbIE peLleHUs.
YpaBHEHMUA. Onpegenutens BpoHckoro. [1Be TeopeMbl O IMHENHON
3aBUCUMOCTU peLleHNn JIMHENHOro O4HOPOAHOIO
ypaBHeHuA. AnbTepHaTmBa. PyHOaMeHTanbHas cuctema
pelleHnn. Teopema o0 CTPYKType obLEero peleHus
NMHENHOro OAHOPOOHOrO ypaBHEHNSA. Teopema O CTPYKType
obLero pelweHnsa IMHENHOrO HEOAHOPOAHOTO ypPaBHEHMS.
JInHenHble ypaBHEHMUS N-ro Nopsigka ¢ NOCTOSAHHLIMU
KoadppuUMeHTamMun. XapaKTepucTuyeckoe ypaBHeHue.
Cniy4yam nNpocCTbIX U KpaTHbIX KOpHeN. Criydan KOMMNeKCHO-
COMpPsiKEHHbIX KOpHeW. HeogHOpoaHbIE YpaBHEHUS CO
cneumnanbHOM NpaBon YacTblo. Pe3oHaHc. JInHenHbIn
ocuunnatop. MeTog Bapuaumnm Npon3BoOsSibHbIX MOCTOAHHbBIX
A8 NIMHENHOTrO ypaBHEHUSI BTOPOro Nopsiaka.
2.3 | Cucrembl MpuHUun cynepnosunuyuun. Onpegenutens BpoHckoro.
NUHENHBbIX AnbTepHaTuBa. Teopembl O CTPYKType 0bLLEero peLleHns
ypaBHEHUN. | OAHOPOOHOW U HeoAHOpPoAHOM cuctem. CUCTEMBI JIMHENHBIX
ypaBHEHUI C MOCTOAHHBLIMU KO3(hpuLmeHTamu.
OpHopogHble cuctembl. Cnyyaum npoCTbIX U KPpaTHbIX KOPHEN
XapaKTepucTuyeckoro ypasHeHus. HeogHopoaHble cucTeMbl
CO cnevumanbHOM NpaBon YacTblo.
2.4 | YctonumsocT | OnpeneneHne yCTondnmBoCTU TPMBUANBHOIO peLLEHMS
b CUCTEMbI NMIMHENHBIX YPaBHEHUIN C MOCTOAHHBLIMU
KoahpuumeHtamn. MiccnegosaHne Ha yCTOMYMBOCTD MO
nepBoMy (JIMHENHOMY) NPUBAVKEHWMIO.
13.2. Tembl (pa3genbl) gUCUUNUHBI U BUAbI 3aHATUN:
Buabl 3aHATMI (YacoB)
Ne HavmeHoBaHue TemMbl n Na6 CamocTosaTe
n/n (pasgena) gucumnnuHel | Jlekummn pakTha aboparo nbHas Bcero
eckue PHblE
paboTa
1.1 | BBegeHue B npegmer.
NcTtopusa. OCHOBHbIE 10 6 6 29
NOHATUSA. YpaBHEHUS
nepBoro nopsiaka.
1.2 YpasﬂeHMﬂ N-ro nopsigka. 10 6 6 29
JInHeNHble ypaBHEHUS.
1.3 | Cnctembl TTNHENHBIX 4 2 10
YpaBHEHWUN.
1.4 | YCTONYMBOCTb pELLEHUN. 6 2 12
1.5 | MeTtog BaH gep lNong. 4 - 2 6
WToro: 34 16 22 72




14. MeTogn4yeckme ykasaHua Aona oby4vyarowmxcsa Nno 0OCBOGHUIO AUCLUNIIUHBI

Mpw n3y4yeHnn oNCUMNIMHbI PEKOMEHOYETCA NCMOMNb30BaTh CrieayoLmMe cpeacTea:

- PEKOMEHAYEMYIO OCHOBHYIO U JOMNOSTHUTENbHYIO NUTEpaTypy;

- METOAMYECKME YKa3aHMs 1 nocobus;

- NEKTPOHHbIE BEPCUM Y4EOHMKOB M METOANYECKMX YKa3aHWU ANA BbINOMHEHNS NMPaKTUYECKMX
pabor.

dopma opraHusaunmn caMoCToATENbHON paboTbl: MOArOTOBKA K ayAUTOPHBIM 3aHATUSAM;
BbINOSIHEHNE AOMALLHUX 3a4aHWIA; BbINONTHEHME KOHTPOSIbHbLIX paborT.

[Mpn ncnonb3oBaHMM ANCTAHLUMOHHBIX 06pa3oBaTESbHbIX TEXHOMOMN N 3NIEKTPOHHOIO
00y4eHns BbINOMHATL BCE YKka3aHus npenogasaTenen, BOBpeMs NoaknoyaTbes k online
3aHATUSAM, OTBETCTBEHHO NOAXOAMTb K 3a4aHMAM AN CAaMOCTOSATENbHON paboThl.

15. lNepeyeHb OCHOBHOM W AOMOSNHUTENBLHOW nNUTepaTypbl, PECYypPCOB MWHTEPHET,
HeobXoAUMbIX ANsi OCBOEHUSI AUCLUNIIVHDI

a) oCHOBHas nutepaTypa:

Ne n/n McToYHUK

JinteuH O.6. OBblkHOBEHHbIE ANddEpPEHLManbHble ypaBHEHUSA: y4ebHoe nocobue /
JintemH O.6., Menewko C.B., MamaeB N.MN. — Mockea: CtaBpononbckum [AY, 2017.

1 — 76 c. — OB6bIkHOBEHHbIE AndepeHumnanbHble YpaBHEHNSA [ONEKTPOHHbIN pecypc]:
YyebHoe nocobue / A.6. NluteuH, C.B. Menewko, N.N. Mamaes - Ctaspononbs: ATPYC
CtaBpononbCKoro roc. arpapHoro yH-ta, 2017. — ISBN gau_00125. —
<URL:https://www.studentlibrary.ru/book/stavgau_00125.html>.

TBepgoxnebosa E.B. uddepeHumnanbHble ypaBHEHUS. YCTONYNBOCTb PELLEHUIA.
YpaBHeHWs U CUCTEMbI NEPBOro nopsiaka: yyebHoe nocobue / Teepaoxnebosa E.B. —
Mocksa: MUCuC, 2020. — 165 c. — [uddepeHumansbHble ypaBHEHUS. YCTOMYMBOCTb
peLleHnn. YpaBHEHUS U CUCTEMbI NEPBOro Nopsiaka [ONeKTpoHHbIN pecypc): y4eb.
nocobue / E.B. Teepgoxneboera. - M.: MUCuC, 2020. — ISBN 5-907226-67-8. —
<URL: https://www.studentlibrary.ru/book/ISBN9785907226678.htmI>.

0) gononHuTenNbHasa nuTepartypa:

Ne n/n McToYHUK

TuxoHoB A.H. dnddepeHumanbHble ypaBHeHus: y4ebHuk / TuxoHoB A.H., Bacunbesa
A.B., CBewHukoB A.I'. — Mockea: ®uamatnur, 2002. — 256 ¢. —
AndbdepeHumanbHble ypaBHEHUS [ONEKTPOHHbLIN pecypc]: Yyeb. ans By30oB / TUXOHOB
A.H., BacunbeBa A.b., CeewHukos A.l". - 4-e nag., - M.: ®USMATIINT, 2002 Kypc
BbICLLEN MaTeMaTuKN U MaTteMaTtmyeckon pmsmkun. Bein. 6. — ISBN 5-9221-0277-3 .—
<URL.: https://www.studentlibrary.ru/book/ISBN9785922102773.html>.

anbcronby J1.3. AnddepeHumnanbHble ypaBHeHUS: y4ebHuk / Anberonby, J1.9. ---
MockBa: Hayka, 1965. --- 424 c.

®dununnos A.®. C6opHuKK 3agad no anddepeHumanbHbiM ypaBHEHUSM: [y4ebHoe
3 nocodue] / A.®. dununnos. — U3g. 4-e .— M.: Jlubpokom: URSS, 2011 .— 235, [2] c. :
un., Tabn. — (Knaccmnyeckun yyebHunk MIy) .— ISBN 978-5-397-01632-2.

16. NepeyeHb y4eOHO-MeTOAMNYECKOrO obecneyeHus AnA CaMOCTOATENIbHOW paboThbl

Ne n/n MNCTOYHUK

Buapbl Toukn nokos: yuebHo-meToanyveckoe nocobue / coct. E.IN. BenombiTuesa, O.J1.
1 Hopodees, C.B. Endumos, " A. KypuHa, E.B. Tynenko, A.®. KypuH. — BopoHex:
N3patenbckmn gom BI'Y, 2017. — 37 ¢. — Tupax 50. 2,3 n.n.



https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=2519&TERM=%D0%A4%D0%B8%D0%BB%D0%B8%D0%BF%D0%BF%D0%BE%D0%B2,%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B5%D0%B9%20%D0%A4%D0%B5%D0%B4%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://www.studentlibrary.ru/book/ISBN9785922102773.html
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=2646&TERM=%D0%A2%D0%B8%D1%85%D0%BE%D0%BD%D0%BE%D0%B2,%20%D0%90.%D0%9D.%5B1,1004,4,101%5D&LANG=rus
https://www.studentlibrary.ru/book/stavgau_00125.html

MeTtoga BaH gep Monsa. AcumntoTndecku meto ycpeaHeHna. YpasHeHna BaH gep
Monga, OydduHra, MaTbe: y4yebHo-MeTOan4Yeckoe nocobue / BopoHex. roc. yH-T;
cocTt.: E.I. BenombiTueBa, E.B. TyneHko, A.®. KypnH .— BopoHex : MagaTenbCckun
aom BI'Y, 2019 .— 79 c. : un. — bubnuorp.: c. 78.

17. O6pa3oBaTenbHble TEXHONOIMMM, UCNOJNb3yeMble Npu peanMsauum y4eoHomn
OUCLMNIUNHBI, BKITKOYasa AUCTaHUMOHHbIe o6pa3oBaTternbHble TexHonoruu (AOT),
3aneKkTpoHHoe obyyeHue (D0), cmewaHHoOe 0Gy4YeHune):

I'Ipm peanunsaunmn ancumnnimHbl MOIryT MCNOJIb30BATbLCA TEXHOJTIOTMN 3NTEKTPOHHOIO 06y‘-IeHl/IFI 7

AMCTaHUMOHHbIe 0bpasoBaTenbHble TexHonoruy Ha 6ase noptana edu.vsu.ru, a Takke gpyrve
LOCTYMNHbIe pecypcbl ceT NHTepHeT.

18. MaTepunanbHO-TeEXHNYECKOe obecnevyeHne ANCLUUNIIUHDI:

JNekumoHHasa ayamMTopusi, ayauTopumn AN NPakTUYeCKMX 3aHATUN.

19. OueHo4YHbIE cpeacTBa ANA NPOBEAEHUA TeKyLEeNn U NPOMEXYTOYHOM aTTecTauumn

MopsinoK OLEHKN OCBOEHUS 06y4YatoLLmMMmcs y4ebHOro maTepuarna onpegensiercs
coaepxaHneM cregyroLmx pa3aenos AUNCUMNINHDI:

HavnmeHoBaHue
Ne pasgena KomneTte )MHWKaTOp(b' o
AOCTUXKEHUS LleHOYHble cpeacTBa

n/n ONCLUUNSINHDI HUmMA(n) KOMNETEHLMN

(Moayns)
1. | Pasgensbl 1-4 Or1K-1.1 KoHTponbHble paboTbl
2. | Pasgensbl 1-4 OlnK-1 Or1K-1.2 KoHTposbHbIE paboThl
3. | Pasgennl 1-4 OrliK-1.3 KoHTponbHble paboTbl

MpomexyToyHasa aTTectauus lMepeyeHb Bonpocos

dopmMa KOHTPONSA — 9K3aMeH lMpakTnyeckoe 3agaHue

20. TunoBble OLEHO4YHbIe cpeAcTBa UM MeTOAMYECKUe MaTepuanbl, onpegenswoLlue
npoueaypbl oLeHUBaHUs

20.1 TeKywWMN KOHTPOSb YCNeBaeMocCTH

KoHTponb ycneBaemocT no AUCLMNIIMHE OCYLLECTBNAETCA C MOMOLLbIO CneayoLwmx
OLEeHOYHbIX CPeaCTB:

— KOHTPOSbHbIE paboTbl




Mepe4yeHb 3agaHNM ANA KOHTPONbHbIX paboT
KoHTtponbHasa paboTta Ne 1. [udcdepeHumanbHbie ypaBHeHUs 1-ro nopsgka.

3agaHuve 1 (10 6annoB). Peuntb anddepeHumanbHoe ypaBHeHNE Y -y/(x+2)=x"+2x.
3apaHue 2 (15 6annoB.). Pelwntb anddepeHumnanbHoe ypaBHeHMEe  (y*+2y-x)dy=2x.
3apaHue 3 (15 6anno.). Peluntb anddepeHumnanbHoe ypaBHeHNe  3xy’'+5y=(4x-5)y".
3apaHue 4 (20 6annoB). PelunTb AnddepeHumanbHoe ypaBHeHe  e'dx+(cos y+xe')dy=0.
3apaHme5 (20 6annoB). Pewntb gnddepeHuymanbHoe ypaBHeHNE  y=xy’-y>.

KoHTponbHasa pabota Ne 2. [ucpdepeHumnanbHbie ypaBHEHUS N-ro Nopsaka U CUCTEMbI
ypaBHEHUMN.

3apaHue 1 (15 6annoB). PelunTb anddepeHuymansHoe ypasHeHre Y&+ 2y + ) =0,
3apaHue 2 (20 6annoB). PelwnTb cuctemy AvpdpepeHumanbHbIX YypaBHEHUA X =X - 5y, Y’
=2x-Y.

3apaHue 3 (15 6annoB). PelwinTs 3agauy Kown y +4y =8 ctg 2x; y(n/4) =5, y'(n/4) = 4.
3apaHve 4 (20 6annoB). PewnTtb 3agauy Kowmn y”-y’=2e*+ cos x; y(0) = y(0) = y”(0) =
0.

20.2 MpomexyTo4yHaa aTrecTtaums

MpomexxyTouHas aTTecTauus No AUCLUNINHE OCYLLECTBNSETCS C MOMOLLBIO CNeayoLmX
OLIEHOYHbIX CPEACTB:

cobecenoBaHme No 3k3amMeHaUNOHHbLIM buneTtam.

MepeyeHb BONPOCOB K 3K3aMeHYy.

1. YpaBHeHue ¢ pasgensaowmnmmcs nepeMmeHHbiMn. Obwmnn nHterpan, obuiee pelleHue,
YacCTHble peLleHuns.

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

3. YpaBHeHue bepHynnu.
4. YpaBHeHue PukkaTtn.

5. YpaBHeHue B NosnHbIx guddepeHunanax. PewleHne ¢ NOMOLLBbIO UHTErpupyoLero
MHOXUTENS (CryYam 3aBUCMMOCTU MHOXUTENSA TOSNbKO OT X UMK TOSMBKO OT Y).

6. VIHTerpmpyoLwmmn MHOXUTENb ANA NIMHENHOrO ypaBHEHMS.
7. 3apava Kowwu ansa ypaBHEHMs1 NEPBOro nopsiaka.

8. Teopema 0 CyLlecTBOBaHUM U €AMHCTBEHHOCTU PeLUEHUs YpaBHEHMS NEPBOro Nopsiaka,
paspeLleHHOro OTHOCUTENbHO NPOU3BOAHOMN.

9. Ocobble To4kU, ocobble pelleHns. Buabl ocobbix TOYeK: y3ern, ceano, UeHTp, OoKyC.
10. MeTog nocnegoBaTenbHbIX NPUBNIMKEHNI peLLEHNSA YpaBHEHMSI NEPBOro NopsiaKa.

11. YpaBHeHMs1 nepBOro nopsigka, HepaspeLLueHHbIE OTHOCUTENBHO NPOM3BOAHON (Cryvan,
Korga BblpaXKaroTCcs X Unu y).

12. YpaBHeHue JlarpaHxa.
13. YpaBHeHue Knepo.
14. 3agaya Kowwm ans anddepeHumansHoOro ypaBHeHNs n-ro nopsigka.



15. O6wme cBOMCTBA NIMHENHOTO ypaBHEHMs. [pMHUMn cynepno3nuuu.

16. Onpegenutens BpoHckoro. [1Be TeopeMbl O NMMHENHOM 3aBUCUMOCTU. AnbTepHaTMBA.
dyHOamMeHTanbHasa cMctemMa peLLeHun.

17. Teopema 0 CTpyKType o6Lero pelweHns IMHENHOrO OAHOPOAHONO ypaBHEHMS.
18. Teopema o CTpyKType O6LLEro peLeHns NMMHENHOrO HEOAHOPOAHOIO YPaBHEHUS.

19. OgHOpOoAHOE NMHENHOE YpaBHEHME N-TO NOpsiAKa C NOCTOSIHHBIMWU KO3 ULMEHTAMMU.
Xapaktepuctmyeckoe ypaBHeHue. Criydam npocTbiX KOPHEN.

20. OgHopoAHOE NNHENHOE YpaBHEHUE N-To Nopsaka ¢ NOCTOSAHHBIMKU KO3dhrLmneHTamu.
Cniyyai KOMNEKCHO-COMPSKEHHbIX KOPHEN XapaKTEPUCTUYECKOrO YpaBHEHUS.

21. OgHOpOAHOE NIMHENHOE ypaBHEHME N-ro Nopsiaka ¢ NOCTOSIHHbIMWU KO3 ULMEHTaAMMU.
Cnyyan KpaTHbIX KOPHEWN XapaKTepUCTUYECKOro YpaBHEHNS.

22. HeogHopoaHoOe NMHENHOEe ypaBHEHME N-ro nopsiaka ¢ NMOCTOAHHBIMU KO3huLmeHTamm.
Cnyyan cneumanbHoM npaBoun YacTn. Pe3oHaHc.

23. MeToq Bapmaumm Npon3BoSbHbIX MOCTOSIHHLIX (JlarpaHxa) ons MIMHENHOro ypaBHEHNSA
BTOPOro nopsgka.

24. CucTteMbl MMHENHBbIX YpaBHeHWI. MpuHumn cynepnoauumn. Onpegenutens BpoHckoro.
C1pykTypa obuiero peleHns ogHOpPOaHON U HEOAHOPOLHOM CUCTEM.

25. OgHOpPOAHbIE CUCTEMbI JIMHENHBIX YPAaBHEHUI C NOCTOSAHHBIMU KO3 PMLUNEHTaAMM.
Xapaktepuctmyeckoe ypaBHeHue. Criydam NpocCTbIX, KpaTHbIX, KOMMIEKCHO-COMPAXEHHbIX
KOPHEN XapaKTepucTU4ecKoro ypaBHeHus.

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

27. NoHATMS YCTONYMBOIO U HEYCTOMYMBOIO peLleHnin cucTeMbl anddepeHumnanbHbIX
ypaBHeHun. OnpeaenieHme yCTOMYMBOCTU M aCUMNTOTUYECKON YCTONYMBOCTM Mo JIsinyHOBY.

28. CBepgeHve nccreaoBaHnst Ha YCTOMYMBOCTb NPOM3BOSIbHOMO PELLEHMS K UCCreaoBaHnIo
Ha YCTOMYMBOCTb NPOU3BOJSILHOTO PELLEHMS.

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

30. da3oBasi NOCKOCTb IMHENHOrO ocumnnsaTopa 6e3 3aTyxaHus.
31. Buabl To4kM nokosi. Toyka Nokost Tuna «ysesn».

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

33. Buabl To4kn nokosi. Touka NoKost TMna «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. MiccnepoBaHue Ha yCTOMYMBOCTbL MO NIMHEMHOMY (MO NepPBOMY) NPUBIMKEHNIO.
37. MeTopa BaH gep lNons. MNepemeHHble BaH aep MNMons. PasgeneHne aBmxeHun.

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



ﬂepeqel-lb MPaKTU4eCKUX 3agad.

OundpepeHumnansHble ypaBHEHUS U CUCTEMbI YpaBHEHUN, 3afada Kown.

1. y'-2y'=x?-x+e*. 6. y’+y=cos x+2e*.

2. y2y+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'=-x+y, Yy'=X-y.

5. y’-4y'+4y=e* /X3 10,y +y'=(e*+1)".

11. y’-y=e™+Xx. 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 Xx.

21, y-y/(x+2)=x2+2x. 26. y'+(1-2x)y/x*=1.

22. 2(x+y*)dy=ydx. 27. (13y*-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’.

YCTONYMBOCTb TPUBMASIBHOIO PELLEHUSI CUCTEMbI YPABHEHUIN NO JIMHENHOMY MPUBITKEHMIO.

X'=x-3y+x>-8xy, y'=4x+y-1+e™
X'=2Xx-y-sin X, y'=4x+y+cos y-e.
X'=2.5x-y-1+(1+x)"2,  y'=4x-y+In(1+y?).
X'=-6x-y-1+x’+e* cos y, y'=x-3y+y2.
X'=2x+y-2+2 e“cos?y, y'=-y+In(x+1)+e’-1.

akrowbd-~



[ns oueHnBaHWsi pe3ynbTaToB 00y4YeHNsi Ha ak3ameHe ncnonb3yeTcs 4-6annbHas LWwkana:
«OTIIMYHOY», «XOPOLLOY», KYAOBNETBOPUTENBHO», «KHEYAOBNETBOPUTENBHOY.

Kputepum oueHmMBaHNA KOMNETEHLMI

YpoBeHb
cthopMmnpoBaHHOCTHU
KOMMNeTeHUNn

LLikana oueHok

O6yuvatowmnca B NofnHoOn mepe Bnageet
NMOHATUNHBIM annapaToM U TEOPETUYECKMMN
OCHOBaMW AUCLUMNINHBI, cnocobeH
UNNCTPMPOBaTL OTBET NpUMepamu, daktamu,
AaHHbIMWN Hay4HbIX UCCIeAO0BaHUN, NPUMEHSATb
TeopeTnyeckmne 3HaHus Ons peLLeHns
NpakTU4eCcKNx 3agav AaHHOW ANCUMUNIINHDI.

[NoBbIWEHHbIN
YPOBEHb

OT1nunyHoO

O6yuyatowmmnca B NonHoOn mepe Bnageet
NMOHSATUNHBLIM annapaToM N TEOPEeTUYECKNUMMN
OCHOBaMW AUCLUMMNIINHBI, CNOCOOEH
UNMICTPUPOBaTb OTBET NpuMepamu, aktamu,
AaHHBbIMWN Hay4HbIX UCCeLOBaHUN, MPUMEHATb
TeopeTu4ecKkne 3HaHUs s peLleHns
NpaKTUYEeCKNX 3aaa4y AaHHOW OUCLUNIIHDI.
JonyckaeT oWMOKM Npu peLleHnn 3TUX 3adavy.

basoBbi ypoBeHb

XopoLo

O6yuvatowmnmnca Yyactu4Ho Bnageet
NOHSATUNHBLIM annapaTtoM N TEOPETUYECKNMMN
OocHOBaMW AUCLUMMNIINHBI, CNOCOOEH
UNMICTPUPOBaTb OTBET NpuMepamun, aktamu,
AaHHBbIMW Hay4HbIX UCCeLOoBaHUN, NPUMEHATb
TeopeTU4ecKkne 3HaHUs s peLleHns
NpaKTUYEeCKNX 3aaa4y AaHHOW OUCLUNIIHGI.
JonyckaeT OWMOKM NpW peLeHnn 3TUX 3aday.

[MoporoBbi ypoBeHb

YoBneTBoOpuUTENbHO

OTBET Ha KOHTPONbHO-U3MEPUTESbHbIN
MaTepuan He COOTBETCTBYET NOObIM Tpem
(4eTblpeM) N3 NepeymncrieHHbIX NoKasaTenen.
Obyvatowmmncs 4eMOHCTPUPYET OTPLIBOYHbIE,
oparmeHTapHble 3HaHUS, AonyckaeT rpyoble
OLUNGKMN.

Heynosnetsoputenb
HO




JNIUCT COrNACOBAHUN

PABOYASA MPOrPAMMA YYEEHOW ONCLMNNNHDI

Hanpaenenue/cneumansHocTb 14.03.02 AgepHble hunaunka n TexHonormm

Oucumnnuua 51.0.11.05 O6blkHOBEHHbIE AnddepeHLManbHbie YPaBHEHNUS.

[Mpodhmnb nogrotoBkn Pr3smka aTOMHOIO aapa U YacTul,

dopma oby4veHus1 o4Has

YyebHbinn rog 2025/2026

OTBETCTBEHHbIN UCNOMHUTENb

3aBegyowmn kacegpon matemaTnyeCcKomn ;
PU3MKN U MHPOPMALMOHHBIX TexHonormn — —+———+— T[lepecenkosB C.A. 28.06.2024

NcnonHutenu

[loueHT Kadheapbl MaTeMaTUYECKON

PU3MKN 1 MHPOPMALMOHHBIX TEXHOMNOMNI KypnH A.®. 28.06.2024
COIMACOBAHO
Kypatop OOIl
no HanpaeneHu/cneymanbHOCTH .. 2024
noonucek pacuwiughposka nodnucu
HavanbHuk otgena obenyxmnBanma 3HB . 2024
noonucek pacwugpoeka nodnucu

[Mporpamma pekomeHgoBaHa Hay4yHO-MeToaNYECKMM COBETOM (pn3nyeckoro dakynbreTa,
npotokon Ne 6 ot 27.06.2024r




