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PABOYAS MPOrPAMMA YYEBEHOW ONCLMMINUHBI

B51.0.17 OuddepeHuuanbHble ypaBHEHUSA

1. Kog u HaumeHoBaHMe HanpaBreHUsi NOAroToBKu/cneunanbLHOCTU:

03.03.03 Paguodusuka

2. Mpodunb noarotoBku/cneumanusaumua: Pagnodunsmnka n sneKTpoHmKa.

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

5. Kachegpa, oTBevarowasn 3a peanmsaumio gucumnnumibl: 0803 matemaTnyeckomn unsmkm n

MHOPMaLIMOHHbIX TEXHONOMMN

6. CoctaButenb nporpammbli: KypuH Anekcanaop Pegoposud, kaHamaart hunsmnko-

MaTeMaTnvyeCcKmnx HaykK, JOUEHT

7. PekomeHaoBaHa: Hay4yHo-meToan4ecknum coBeTomMm pmamndeckoro dpakynbrera, NpoToKOoN
Ne6 o1 27.06.2023r.

8. YuebGHbIn roa: 2024/2025 CemecTp: 3



9.llenu n 3agaum y4eb6HOM AUCLMNIUHDI
uenb ANCUMNvHBLL: CPOPMUPOBaTL Yy CTYAEHTOB (PyHAaMeHTarnbHble OCHOBbI BECbMa
pa3BeTBnNEHHOro 6a3oBoro Kypca «dnddepeHumnanbHble ypaBHEHMSA», NO3BOMSOLWLME BECTU
nccnegoBaHns No pasnuyHbIM HayYHbIM HanpasneHnsam crneLmanbHOCTH.
3ajauv AUCUMNNIIVHbI:
e M3yyeHne 6a30BbIX NOHATUI Teopun anddepeHUmnanbHbIX YPaBHEHUN;
¢ OCBOEHME OCHOBHbIX MPUEMOB peLLeHUs NpakTUYeckux 3agad no Temam OUCUUNIIHGI;
eNpnobpeTeHne onbiTa paboTbl C MAaTEMATUYECKON M CBSA3AHHOM C MaTEMATMKON Hay4YHOW n
y4yebHon nuTepaTypou;
e Pa3BUTMNE YETKOIO NIOrMYECcKOro MblLLMEHNS.

10. MecTo y4ye6HOM AncunnnuHbl B cTpykType OOIT:

Aucumnnuua «dnddepeHumansHble ypaBHEHUA» OTHOCUTCSA K MaTeMaTUYECKOMY U
€CTEeCTBEHHOHAY4YHOMY LIMKITY AUCLMNIIMH Y4eBHOro nnaHa n ABnseTcss COCTaBHOM YacTbio
rpynnbl NnpegMeToB, 06beanHEHHbIX B Moayrb «MaTemaTtukay. [JaHHaa agucumnnmHa siensaeTtcs
Heob6XxoaMMOWn A5 OCBOEHUSA OCTasnbHbIX ANCLUMMNIIMH €CTECTBEHHOHAYYHOro LMKna u
ancumnnud npodgeccuoHansHoro uyukna OOl n oTHocuTCs K rpynne obasaTesibHbIX ANCLMMINH
OTpacnu Haykm 1 Hay4yHoW cneuunanbHocTn obpasoBaTenbHon koMnoHeHTbl OOl (B
cooTBeTCTBUKN ¢ PefepanbHbiMu rocygapcTBeHHbIMU TpeboBaHmnsamu (PIT)). CogepxaHne
ANCUMNIIMHBI 6asnpyeTcs Ha 3HaHUAX, NPUOBPETEHHbIX B Kypcax MaTeMaTU4eCKOro aHanmaa u
NMHeNnHon anrebpsbl.

11. MNMnaHupyemble pesynbTaTbl O00y4YeHUA MO AucUUNNMHe/MoAaynio (3HaHUA, YMeHuUs,
HaBbIKM), COOTHECEHHbIe C NNaHMpyeMbiMU pe3ynbTaTaMyM OCBOEHUS obpa3oBaTeribHOW

nporpamMmmbl (KOMﬂeTeHLIVIFlMVI BblnyCKHMKOB):

Kog | HassaHue Kog(el) | MHankaTop(bl) [MnaHvpyemble pe3ynbTaThl
KOMMNeTeHUnn obyyeHus

OrllK | CnocobeH Or1K- OnupaeTtcsa Ha OCHOBbI [eMOoHCTpupyeT 3HaHUA

-1 NPUMEHSATb 1.1 MaTeMaTukun, OU3nKun, AnddoepeHumarnbHbIX U
€eCTeCTBEHHOHayu BblYUCIUTENBHON TEXHUKN | UHTErpanbHbIX YpaBHEHWNA,
Hble 1 1 NporpamMmMmpoBaHns KOTOpbl€ UCMONb3yHTCA AN
00LEenHXXeHEepHBbI npu NOCTPOEHUM MOAENN | MOCTPOEHUS Modenen n
€ 3HaHus, npegmMmeTHon obractu B KOHCTPYUpOBaHUS
mMeToAbl pamMKax TeopeTU4eCcKoro u | anropuTMoB peLLeHns
MaTeMaTnyecKoro 3KCNepuMeHTanbLHoOro NpakTUYecKknx 3agau.
aHanusau nccnegoBaHus.
mMogenuposaHusa, | OlK- MnaHupyeT pelueHune MpumeHseT
TeopeTunyeckoroun | 1.2 npodgeccuoHanbHbIX anddepeHumansHble n
SKCrnepuvMeHTarns 3ajay C NnpUMeHeHnem NHTerparnbHble ypaBHEHUS
HOro €CTeCTBEHHOHaYYHbIX U ANSA peLleHns NpakTUuyecKnx
nccnegoBaHus B 00LEeNHXXeHepPHbIX 3agau.
npodeccuoHarnbH 3HaHWN, MeToa0B
O AeATerNbHOCTH MaTeMaTn4eCcKoro

aHanusa u
MO EenMpoBaHUS.




12. O6beM AUCUMNNUHbI B 3a4eTHbIX eanHuuax/yac. — 4/144.

dopma NpomMeXyTOYHOW aTTecTauum - 3k3aMeH

13. TpyaoemkocTb No BuAam y4yebHomn paboTbl

5 61101 a6 TpyooemKoCTb
ng y4ebHowm paboTbl Bcero Mo cemecTpan
3 cemecTp
AyOUTOPHbIE 3aHATUS 68 68
nexkuum 34 34
B TO'\_" npakTn4eckme 34 34
yucne:
nabopaTtopHble 0 0
CamocTtoaTenbHas pabota 40 40
B TOM 4mncne: Kypcoasi pabota 0 0
(MpoekT)
dopma NPOMEXYTOYHOW aTTecTaumm 36 36
NT1oro: 144 144

13.1. CopepxaHme AUCLMUNIIUHDI:

n/n Peanusauu
HanmeHoBa A pasaena
ANCLUUNNVH
Hue bl C
pasgena CopepxaHue pasgena UCUUnIIvHbI OMOLLbIO
ANCUNNANH B}
OHNanH-
g Kypca,
OYMK
1. Jlekuum
1.1 | BeegeHue B | 3agada Kowwm ansa ypasHeHust nepsoro nopsigka. Obuee
npeamer. pelweHune, obLwmn nHTerpan. YpaBHeHus ¢
NcTopus. pas3gensarwnuMmncs nepeMeHHbIMU. Y paBHEHUS!, KOTopble
OCHOBHblE | CBOASATCA K YyPaBHEHUAM C pa3gensowmmMncs
NMOHATUA. nepemMeHHbIMU. JlnHenHoe ypaBHeHue. MeToq Bapuaumm
YpaBHEHUS1 | NPOM3BOSIbLHOM NOCTOSIHHON (MeTo JlarpaHxa).
nepsoro YpaBHeHue bepHynnu, ypaBHeHne PukkaTtun. YpaBHeHue B
nopsaka. nosiHbIX anddepeHumanax. PeweHne ¢ nomoLbo

WMHTErpupYyoLLLEro MHOXUTENS. MHTerpupyowmn
MHOXWUTENb ANA NIMHENHOrO ypaBHeHUs. Teopema
CyLEeCTBOBaHUSA U €QUHCTBEHHOCTU peLleHns ypaBHEHUS
nepBoro nopsigka, paspeLleHHoro OTHOCUTENBHO
nponsBogHon. Ocobble TOYkKN, 0cobbIe pelwenus. Buabl
ocobbix ToYek (y3en, ceano, LueHTp, gokyc). Metoa
nocrnegoBaTeribHbIX NPUONKEHUIA. YpaBHEHUS,
HepaspeLleHHble OTHOCUTESIbHO NPOU3BOAHOW. YpaBHEHWE
Narpanxa, ypaBHeHue Knepo. O6wmii metoq




NHTErpMpoBaHus. Teopema CyLLEeCTBOBaHUSA U
€0UHCTBEHHOCTU pELLEHUS.

1.2 | YpaBHeHus | 3apada Kowwm ansa ypaBHeHuMst n-ro nopsiaka. MNoHwkeHus
n-ro nopsigka. JinHenHble ypaBHeHus n-ro nopsgka. Obwue
nopsiaka. ceonctaa. NpuHumn cynepnosnumn. JINHENHO 3aBUCUMbIE
JInHenHble | N NIMHENHO He3aBUCKMMbIE pelleHns. OnpegenuTens
ypaBHeHus. | BpoHckoro. [1Be TeopemMbl 0 IMHENHOW 3aBUCUMOCTU

peLeHnn MMHENHOro O4HOPOAHOIO YPaBHEHUS.
AnbTepHaTuBa. PyHOaMeHTanbHas cMcteMa peLLeHnin.
Teopema o CTpykType 00Lero pelweHnst IMHENHOro
OLHOPOAHOro ypaBHeHUs. Teopema o0 CTpyKType obLiero
peLLeHns JIMHENHOIro HEOQHOPOOHOMO YpaBHEHMS.
JInHenHble ypaBHEHUS N-ro nopsigka ¢ NOCTOSHHbLIMK
KoadpdpumumeHtamm. OgHOPOAHbIE YPaBHEHMS.
XapakTepuctunyeckoe ypasHeHue. Criyqyan npocTblX,
KOMIMMEKCHO-CONPSKEHHbIX, KPATHbBIX KOPHEN
XapaKkTepucTu4ecKkoro ypaBHeHusi. HeogHopoaHble
ypaBHeHus. CneyunanbHas npaeas YacTb. Pe3oHaHc.
MeTopg Bapvaumnm NPon3BOSIbHBIX NOCTOAHHbLIX (MEeToA
JTarpanxa) onst TMHENHOro YpaBHEHNSA BTOPOro nopsigka.

1.3 | Cucremsbl MpuHumMn cynepnosvumn. Onpegenutens BpoHckoro.
NMMHENHbIX | AnbTepHaTmBa. TeopeMbl O CTPYKType o0LLero peLueHns
YpaBHEHUN. | OQHOPOAHOW U HEOAHOPOLHOM cucTeM. CUCTEMBI

NNHENHBIX YPaBHEHUIN C MOCTOSAHHBLIMU KO3 UUMEHTaMH.
OpHopoaHble cuctembl. Criydam NpoCTbIX U KpaTHbIX
KOPHEWN XxapaKTepucTmyeckoro ypasHeHusi. HeogHopoaHble
CUCTEMbI CO crneunanbHON NPaBoun YacTblo.

1.4 | Yctonumsoc | NoHATMSA yCTOMYMBOIrO N HEYCTONYNBOTO PELLIEHWUN.

Tb peweHun | OnpegeneHne yctonumeocTtu no JlanyHosy. OnpeaeneHune
anddepeH | acMMnToTMYECKon yctonymBocTn. CBeaeHne

UmanbHbIX nccrnegoBaHnsa Ha YCTOMYMBOCTb MPOU3BOSILHOMO peLleHns
YPaBHEHUN | K UCCNeaoBaHMIO Ha YCTONYNBOCTb TPUBUATTbLHOIO

N CUCTEM. peweHus. OnpegeneHme ycTon4yMBoCTN TPUBNASTbHOIO

peweHuns. PaszoBoe npocTpaHcTBO. Da3oBasd TpaeKTopus.
dazoBbir nopTpeT. N3obpaxatowas Touka. Touka nokos.
das3oBble NepeMeHHble A5 ypaBHEHUSA BTOPOro nopsigka.
dasoBas NNOCKOCTb IMHENHOIO ocuunnaTopa. Buabl Toukm
nokos (y3en, ceano, ueHTp, okyc). OnpepeneHne
YCTOMYMBOCTU TPUBNANBHOMO peLleHns CUCTEMB
NUHENHbIX YpaBHEHUN C NOCTOAHHBLIMWU KOS PULIMEHTAMM.
MeTtopn dyHkumm JlanyHoBsa. VccrnepoBaHue Ha
YCTOMYMBOCTb MO NepBoMy (SIMHEMHOMY) NPUONMKEHMIO.
MeTopn BaH aep lNong. NepemeHHble BaH aep MNMons.
PasgeneHue aBwmxeHun. YpasHeHue BaH gep ong.
CraumnoHapHble pexuMbl konebaHun. VX ycTonumBocCTb.
MpepenbHbIn umkn. MNoHATME 06 aCMMNTOTUYECKUX




MeToAax.

2. MpakTuyeckune 3aHATUA

2.1

BBegeHune B
npegmer.
NcTopus.
OcHoBHbIE
NOHATUSA.
YpaBHeHus
nepBoro
nopsigka.

3apava Kowwm ansa ypaBHeHust nepsoro nopsigka. Obuee
pelleHne, oM nHTerpan. YpaBHeHus C
pasgensrowmnuMmcs nepeMeHHbIMU. Y paBHEHUS, KOTopble
CBOLATCS K YpaBHEHUSAM C pas3gensownumMmcs
nepemMeHHbIMU. JlInHenHoe ypaBHeHue. MeToq Bapuaumm
NPOU3BOJSIbHOW NOCTOAHHOM (MeTop JlarpaHxa).
YpaBHeHue bepHynnu, ypaBHeHne PukkaTtn. YpaBHeHue B
nosiHbIX anddepeHumanax. PeweHne ¢ noMoLlbo
WMHTErpupyoLero MHoOXuTens. MHTerpupyowmnm
MHOXUTESb ANA FIMHEMHOro ypaBHeHUs. Teopema
CYLLLECTBOBaHUA N €OUHCTBEHHOCTU peLLeHNs ypaBHEHNS
nepBoro nopsaka, paspeLleHHOro OTHOCUTENBHO
nponsBogHon. Ocobble TOYKKN, 0cobble pelleHus. Buabl
ocobbIX ToYek (y3en, cegno, ueHTp, gokyc). Metoq
nocnegoBaTenbHbIX NPUBNMXEHNNA. YpaBHEHNS,
HepaspeLleHHble OTHOCUTESTbHO NPOU3BOAHON. YpaBHeEHME
JNarpanxa, ypaBHeHune Knepo. Obwmin metoa
NHTErpupoBaHuS.

2.2

YpaBHeHus
n-ro
nopsiaka.
JInHenHble
ypaBHEHUS.

3apava Kowwu ansa ypaBHeHust n-ro nopsigka. Metoq
NOHWXEHUS nopsiaka. JIMHeNnHbIe ypaBHEHNSA N-ro nopsiaka.
O6wwe ceoncTaa. MpuHuun cynepno3uummn. JINHENHO
3aBMCUMbIE U NIMHENHO HE3aBUCUMbIE PELLEeHUS.
Onpegenutens BpoHckoro. [1Be TeopeMbl O fIMHEWHOWN
3aBNCMMOCTU PELLEHUN NIMHEMHOIO OAHOPOAHOIO
ypaBHeHus. AnbTepHatmBa. PyHOamMeHTaneHasa cucrema
peweHun. Teopema o CTPyKType obLLero peLueHns
NMMHENHOro OAHOPOAHOrO ypaBHEHUS. Teopema o
CTPYKTYype 0bLlero peLeHns IMHEMHOroO HEOQHOPOAHOTO
ypaBHeHUS. JIMHeHble ypaBHEHUSA N-ro nopsaaka ¢
NOCTOSIHHbIMW KO3 MUMEHTaMU. XapaKTepuUcTnyeckoe
ypaBHeHue. Criydam NpocTbIX U KpaTHbIX KOpHen. Criyyan
KOMIMMEKCHO-CONPSXEHHbIX KOpHEN. HeogHopoaHble
ypaBHEHUS CO cneuunanbHOM NpaBon YacTblo. Pe3oHaHc.
JTnHenHbIN ocunnnaTtop. MeTog Bapuaumm Npon3BOSbHbIX
NOCTOSIHHbIX A5151 IMHENHOrO YpaBHEHNSA BTOPOro nopska.

2.3

Cuctembl
NNHENHbIX
ypaBHEHUN.

MpuHumn cynepnosuumn. Onpegenutens BpoHckoro.
AnbTepHaTuBa. TeopeMbl O CTPYKTYpe obLlero peLleHus
OAHOPOAHOM N HeOAHOPOAHOU cucTeM. Cuctembl
NUHENHbIX YpaBHEHUN C NOCTOAHHBLIMW KOS PULIMEHTaMM.
OpHopoaHble cuctembl. Criydam NpoCTbIX U KpaTHbIX
KOPHEeWN xapakTepucTuyeckoro ypasHeHus. HeogHopoaHble
CUCTEMbI CO creunanbHON NpaBoun YacTblo.

2.4

YcTonumsoc
b

OnpegerneHne yCTONYNMBOCTU TPUBMANBHOMO peLLEHMs
CUCTEMbI FIMHENHbIX YPaBHEHWUIA C NOCTOSIHHbLIMM




kKoadppumumeHTamu. MiccnegosaHue Ha yCTOMYMBOCTL NO
nepBomy (NMMHENHOMY) NPUBAVXKEHUIO.

13.2. Tembl (pasaenbl) AUCLUNIIUHBI U BUAbI 3aHATUI:

Buabl 3aHsaTUN (4acoB)
Ne n/n HaumeHosaHHe oMbl CamocTtosaTenbHas
(pasgena) gucumnnuubl | Nekumu | MNpaktnyeckme | JlabopaTopHble pa6oTa Bcero
1.1 BeBeneHwue B
npeamet. Vctopus.
OCHOBHbIE NOHATUS. 10 10 12 32
YpaBHeHUs1 NepBOro
nopsiaka.
1.2 YpaBHeHUs n-ro
nopsigka. JlImHenHole 10 10 12 32
ypaBHEHUS.
1.3 Cuctembl NIMHENHBIX
- 6 6 8 20
ypaBHEHWN.
1.4 yCTOI/I‘-II/LBOCTb 3 8 3 24
peLleHnn.
WToro: 34 34 40 108

14. MeToanyeckue ykasaHuMsa Ans ooyyaroLWmMXCcA No OCBOEHUIO AUCLUMIIUHDI

[Mpn M3y4eHUn gucumMninHbl peKkoMeHAYeTCs UCNOoNb30oBaTb CrieayoLlime cpeacTea:

- pEKOMEeHAYEeMY0 OCHOBHYIO U OOMONTHUTENbHYO NUTepaTypy;

- MeToOQMYECKMNE yKaszaHmsa u nocobus;

- ANEKTPOHHbIE BEPCUM YH4EOHMKOB 1 METOONYECKMX YKa3aHU AN BbINOSTHEHNSA NPAKTUYECKNX
paboT.

dopma opraHM3aumm camMoCTOATENBHOM PaboTbl: NOArOTOBKA K ayAUTOPHbBIM 3aHATUAM;
BbINOJSTHEHME OOMALLHUX 3a4aHWIA; BbINOSIHEHWE KOHTPOIbHbLIX paborT.

[Mpyn Mcnonb3oBaHNN ANCTAHLUMOHHbIX 0Opa3oBaTenbHbIX TEXHOMOMMI U 3NEKTPOHHOIO
00y4yeHuns BbINOMHATL BCE YKa3aHus npenogasaTenen, BOBpeMs NOAKMYaTbes K online
3aHATUSAM, OTBETCTBEHHO NOAXOANTL K 3a4aHNSAM OJ1s1 CAMOCTOATENbHOM padoThI.

15. lNepeyeHb OCHOBHOW WU [OOMNOSNHUTENLHOM nUTepaTypbl, PECypPCOB MWHTEPHET,

Heob6XoaUMbIX ANA OCBOEHUS ANCLUMUNIIUHBI (Crucok numepamypbl 0GhOPMISIEMCs 8 COOM8emcmeauu
¢ mpeboearusivu FOCT u ucrionb3yemcsi obujasi CKeo3Hasi Hymepauyusi 0515 ecex 8ud08 UCMOYHUKOS)

a) OCHOBHas nutepaTypa:

Ne n/n NcToYHUK

JinteuH [.B. O6bIkHOBEHHbIE AN epeHLmanbHble ypaBHEHUS: y4ebHoe nocobue /
JinteuH O.6., Menewko C.B., MamaeB N.N. — Mockea: Ctaspononbckun 'AY,
2017. — 76 c. — Ob6blkHOBEHHbIE AnddepeHUnanbHble YpaBHEHUSA [ONEKTPOHHbIV
pecypc]: YuebHoe nocobue / [1.6. JlnteuH, C.B. Menewko, .. Mamaes -
Crtaspononb: AlPYC CTtaBpononbCKoro roc. arpapHoro yH-ta, 2017. — ISBN
gau_00125. — <URL:https://www.studentlibrary.ru/book/stavgau_00125.html>.

Teepgoxneboa E.B. [JuddepeHumnanbHblie ypaBHEHUS. Y CTONYNBOCTb PELUEHNN.
2 YpaBHeHUs1 1 CUCTEMbI NEPBOro nopsigka: yyedHoe nocobue / Teepgoxnebosa E.B.
— Mocksa: MUCunC, 2020. — 165 c. — [QuddepeHumanbHble ypaBHEHUS.



https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=2646&TERM=Литвин,%20Д.Б.%5B1,1004,4,101%5D&LANG=rus
https://www.studentlibrary.ru/book/stavgau_00125.html
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=2646&TERM=Твердохлебова,%20Е.В.%5B1,1004,4,101%5D&LANG=rus

YCTONYNBOCTb peLUeHnin. YpaBHEHUSA U CUCTEMbI MEPBOro nopsiaka [SNeKTPOHHbIN
pecypc]: y4eb. nocobue / E.B. Teepgoxnebosa. - M.: MUCunC, 2020. — ISBN 5-
907226-67-8. —
<URL:https://www.studentlibrary.ru/book/ISBN9785907226678.html|>.

0) gononHuTenbHasa nuTepartypa:

Ne n/n NcToYuHUK

TuxoHoB A.H. QnddepeHumnanbHbie ypaBHeHUS: y4ebHuK / TuxoHos A.H.,
Bacunbesa A.B., CeewHukos A.I'. — Mocksa: duamatnut, 2002. — 256 c. —
OndbdepeHumanbHble ypaBHEHUS [ONEKTPOHHLIN pecypc]: Y4ueb. ons By3oB /

1 TuxoHoB A.H., BacunbeBa A.B., CeewHukoB A.l". - 4-e nag., - M.: duamatnur, 2002
Kypc BbicLlen MaTemMaTukn U MaTeMaTndeckon pusnkn. Bein. 6. — ISBN 5-9221-
0277-3. — <URL:https://lwww.studentlibrary.ru/book/ISBN9785922102773.htm|>.

5 anbcronby J1.9. AnddepeHumnanbHblie ypaBHEHUS: y4ebHuK / Onberonbl J1.9. -

MockBa: Hayka, 1965. - 424 c.

®dununnos A.®. C6opHMK 3agad no guddepeHumnanbHbIM YpaBHEHNAM: [y4ebHoe
3 nocobwue] / A.®. dununnos. — N3a. 4-e .— M.: Jlnbpokom: URSS, 2011 .— 235, [2]
C. : un., Tabn. — (Knaccuyeckuin yqebHuk MINY). — ISBN 978-5-397-01632-2.

16. NMepeyeHb y4e6HO-MeTOAMYECKOrO 06ecneyeHUs Ans CaMOCTOATeNbHON paboThl

Ne n/n NcToYuHMK

Buabl Toukn nokos: yuebHo-meTogudeckoe nocobue / coct.: E.I'. benombiTueBa,
1 0.01. Jopodees, C.B. Endumos, I".A. KypuHa, E.B. TyneHko, A.®. KypuH. —
Boponex: N3pgatenbckunn gom BIY, 2017. — 37 ¢. — Tupax 50. 2,3 n.n.

MeTtog BaH gep lNons. ACMMNTOTUYECKUI MeTO yecpeaHeHusd. YpaBHeHns BaH gep
Monga, OydhduHra, MaTbe: y4ebHO-MeTOoaMYeckoe nocobue / BoOpoHeX. roc. yH-T;
cocrt.: E.I'. BenombiTueBa, E.b. TyneHko, A.®. KypuH. — BopoHex: N3aaTenbckum
aom BI'Y, 2019. — 79 c.: un. — bubnwuorp.: c. 78.

17. ObpasoBaTenbHble TEXHOSIOMUU, UCNONb3yeMble NpU peanusauum y4yeoHom
AUCLUMNINNHBbI, BKNKOYaA AUCTaHLUOHHbIe obpa3oBaTernbHble TexHonoruu (AO0T),
3aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe 0Oy4YeHue):

Mpu peanusauuy QUCUMNIUHBI MOTYT UCMONb30BATLCH TEXHOMOTUM 3NEKTPOHHOIO 0BY4YeHMs 1
[AMCTaHLMOHHbIe 06pa3oBaTenbHble TeXHONorM Ha 6a3e nopTtana edu.vsu.ru, a Takke apyrue
[AOCTYMHble pecypcbl ceTu VMIHTepHeT.

18. MaTepmnanbHO-TeXHU4YECKOe obecneyeHme AUCLUNIINHDI:

JlekumoHHas ayanTopud, ayogutopunn anda npaktny4eckmx 3aHATUN

19. OueHo4HblIe cpeacTBa ANA NPOBeAeHUA TEKyLLEeNn U NPOMEXYTOYHOWN aTTecTauumn

MopsaaoK OLEHKN OCBOEHMS 0ByYatoLwmMMmcs y4ebHoro matepuana onpeaensieTcs
coaepXXaHMeM crneayLmnx pa3aenos ANCUMNIMHLIL MNMopaaok OLEHKN 0CBOEHUS


https://www.studentlibrary.ru/book/ISBN9785907226678.html
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=2646&TERM=Тихонов,%20А.Н.%5B1,1004,4,101%5D&LANG=rus
https://www.studentlibrary.ru/book/ISBN9785922102773.html
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=2519&TERM=Филиппов,%20Алексей%20Федорович%5B1,1004,4,101%5D&LANG=rus

obyyvarolmmMmucs y4ebHoro matepuarna onpeaensieTcs cogepXXaHueM crieqyroLmnx pasaenos
AVNCUUNINHBI:

HanmeHoBaHue
NHankaTop(bl
Ne pasgena Komnete ) LOCTVKEHUST OLeHOoYHble cpeacTaa
n/n ANCUUNSINHDI HUMA(n) KOMMETeRLIN
(Momyns) H
1. | Pasgenbl 1-4 OrK-1.1 KoHTponbHble paboTbl
OrK-1
2. | Paspenbl 1-4 OrlK-1.2 KoHTponbHble paboTbl

20 TunoBble OLEHOYHbLIE cpeacTBa U MeToAMYeCKMe MaTepuanbl, onpegensiowme
npoueaypbl OLeHUBaHUA

20.1 TekywWwMn KOHTPOSb yCNEeBaeMOCTHU

KoHTponb ycneBaemocTu no AUCUMMAMHE OCYLLECTBNAETCA C NOMOLLbIO CreayoLnX
OLEHOYHbIX CPEeACTB:
— KOHTPOJSbHbIE paboThI

MepeyeHb 3agaHUN AN KOHTPOJbLHbLIX paboT

Kontpouabnas padora Ne 1. /Iu¢pdepenuuanbubie ypapHeHus 1-ro nopsiaka.

3apanne 1 (10 6annoB). Pemuts auddepennnansioe ypaBHeHHe Y -y/(X+2)=x2+2X.
3apanmne 2 (15 6annoB). Pemuts auddepennnansaoe ypaBHeHue (y>+2y-x)dy=2x.
3apanne 3 (15 6amnoB). Pemnts nuddepennmansHoe ypaBHenue 3xy’+5y=(4x-5)y*.
3aganue 4 (20 6a;10B). Pemiuts quddepennnanbHoe ypaBHeHue eYdx+(cos y+xeY)dy=0.
3aganue 5 (20 6am10B). Pemuts nuddepeHnuransHoe ypaBHeHHE y=Xy -y 2.

Kontpouabnas padora Ne 2. /IudepeHuuanbHble ypAaBHEHHUsI N-T0 NOPSAKA U CHCTEMbI
YPABHEHHIA.

3aganue 1 (15 6amioB). Pemuts nuddepenimansaoe ypasHenne Y& + 2y® +y) =0,
3anganmue 2 (20 6an10B). Pemmth cuctemy muddepeHuanbHbIX ypaBHEHHH X' =X -5y, Yy’ ' =2X - Y.
3apanue 3 (15 6amnos). Pemmts 3amauy Komm Y + 4y =8 ctg 2x;  y(/4) = 5; y'(ri/4) = 4.

3ananmue 4 (20 6amnoB). Pemmrs 3agauy Komm y”” -y~ =2e*+cosx; y(0)=y’(0) =y”(0)=0.

OnucaHne TEXHOOrMM NPoBEAEHUS

TpeboBaHus K BbINOSTHEHMIO 3a4aHUI (UNKX LWKanbl U KPUTEPUN OLEHUBAHUS)

20.2 NMpomexyToyHas aTrecTauums




I'Ipome>KyTo-|Haﬂ aTtrectauua no gucunniinHe ocyLecTBiideTcsa C NOMOLLbIO criegyrowmnx
OLEHOYHbIX CpeacCTB.

cobecegoBaHue no BOMpocaM Ha 3K3aMeHe.

nepequb BOMNPOCOB K 3K3aMeHYy.

1. YpaBHeHue ¢ pasgensiowmmMmmncsa nepemeHHbimm. Obwmin nHterpan, obuiee peLueHue,
YaCTHble peLleHuns.

2. JlnHenHoe ypaBHeHue nepBoro nopsaka. Metoa Bapuauunm nponsBosibHOM NOCTOAHHOM
(JTarpanxa).

3. YpaBHeHune bepHynnu.

4. YpaBHeHne Pukkatn.

5. YpaBHeHue B nonHbix guddepeHumnanax. PelwleHne ¢ NOMOLLbIO MHTErpupyroLwero
MHOXMWTEeNs (Criydyam 3aBUCUMOCTN MHOXUTESS TONBKO OT X UK TONBKO OT Y).

6. IHTerpupyroLwmn MHOXUTESb ANS IMHEWHOIO YpaBHEHMUS.

7. 3agayva Kowwm ans ypaBHeHUs NepBoOro nopsigka.

8. Teopema o cywecTBoBaHUM 1 €ANHCTBEHHOCTU PELLEeHUS ypaBHEHMS NePBOro nopsaka,
paspeLleHHOro OTHOCUTESTbHO NPOU3BOLAHON.

9. Ocobble Toykn, ocobble pelueHus. Bugbl ocobbix Toyek: y3en, ceano, UeHTp, doKyc.
10. MeTopg nocnegoBaTenbHbIX NPUBIVKEHUI peLleHnst YypaBHEHNSA NepBOro nopsaka.
11. YpaBHeHna nepBoro nopsjka, HepaspelleHHble OTHOCUTENBHO NPON3BOAHOM (Crnyyau,
Korga BblpaXkatoTcs X unn y).

12. YpaBHeHue JlarpaHxa.

13. YpaBHeHue Knepo.

14. 3apava Kowwn gns anddepeHumanbHOro ypaBHeEHUs N-ro Nopsiaka.

15. OBwme cBONCTBA NMHENHOrO yYpaBHeHUs. [pmHUMN cynepno3nuunu.

16. Onpegenutens BpoHckoro. [1Be TeopeMbl 0 IMHEMHOW 3aBUCUMOCTU. AnbTepHaTumBa.
dyHOamMeHTanbHas cuctemMa peLLeHui.

17. Teopema o CTpyKType 0bLero peLeHns IMHEMHOro OOHOPOAHOMO YpaBHEHMS.

18. Teopema o CTpyKkType 0bLero peleHns IMHEMHOrO HEOQHOPOAHOMO YPaBHEHMS.

19. OgHopoaHOE NMMHENHOE YpaBHEHME N-FO NopsigKa C NOCTOSAHHBIMU KO3 PULMEHTAMMN.
Xapakrtepuctmyeckoe ypaBHeHue. Crnyvam NpoCTbiX KOPHEN.

20. OgHOpOAHOE NMHENHOE YpaBHEHME N-TO NOpsiAKa C NOCTOAHHBbIMU KO3dhdmuneHTamu.
Cnyyan KOMNIEKCHO-COMPSKEHHbIX KOPHEN XapaKTePUCTUYECKOrO YpaBHEHNS.

21. OgHOpPOAHOE NMHENHOE YpaBHEHME N-TO NopsiAKa C NOCTOAHHBIMU KO3hmumneHTamn.
Cniyyan KpaTHbIX KOPHEN XapaKTEPUCTUYECKOrO YPaBHEHUS.

22. HeogHopogHOe NMHEeNHoe ypaBHEHUE N-ro nopsigka ¢ NOCTOSAHHbIMU KO3hdULMEHTAMM.
Cniyyan cneumanbHom npaBon Yactn. PesoHaHc.

23. MeToq Bapmaumm Npom3BoSibHbIX MOCTOSIHHLIX (JlarpaHxa) Ana NMHENHOro ypaBHEHMUS
BTOPOro nopsigka.

24. CucteMbl NIMHENHbIX YpaBHeHu. MpuHumMn cynepnosuumn. Onpegenutens BpoHckoro.
CTpykTypa obuiero pewweHs 0OaAHOPOLHOM N HEOOHOPOAHOW CUCTEM.

25. OgHOPOAHbIE CUCTEMbI FIMHENHBIX YPaBHEHUIA C MOCTOAHHBIMU KO3hpruneHTamu.
Xapaktepuctmyeckoe ypaBHeHue. Criydam NpocTbiX, KpaTHbIX, KOMMIIEKCHO-COMNPSKEHHbIX
KOPHEN XapaKTepuUCTUYECKOrO ypaBHEHUS.

26. HeogHopoaHble cnucTeMbl NMMHENHBIX YPaBHEHUIA CO crieynansHOW NpaBon YacTblo.
PesoHaHc.



27. NoHATMSA YCTOMYMBOIO U HEYCTOMYUBOTO peLleHn cuctemsl guddepeHumnarnbHbIX
ypaBHeHun. OnpegeneHve ycTon4mBOCTU U aCUMNTOTUYECKOM YCTOMYMBOCTHM MO J1anyHoBY.
28. CeefeHve nccnegoBaHusi Ha YCTOMYMBOCTD MPOU3BOSIBHOIO PELLEHUS K UCCegoBaHUI0 Ha
YCTOMYMBOCTb MNPOM3BOSIBHOIO PELLEHUS.

29. ®a3oB0Oe NPOCTPaHCTBO, (hazoBad TpaekTopusi, has3osbin NOPTPET, M30bOpaxaroLas Touka,
TOouYka nokos. ®asoBble NepeMeHHbIE AN YpaBHEHMSI BTOPOro nopsiaka.

30. ®a3oBas NNOCKOCTb NMMHENHOrO ocuunnsaTopa 6e3 3aTyxaHus.

31. Buabl To4kmn nokos. Toyka Nokost Tmna «ysen».

32. Bugbl To4kM nokos. Toyka nokost Tuna «ceanoy.

33. Buabl To4kn nokosi. Touyka NOKos TMNa «LEHTP».

34. Bugpbl TOYKM NOKOS. ToYKa NOKOS TUna «PoKyC»

35. OnpegeneHne yCTOM4YMBOCTU TPUBUASBHOIO peLleHns O4HOPOLHOM CUCTEMBI C
NOCTOSIHHBIMW KO3 ULIMEHTAMM MO KOPHAM XapakTePUCTUYECKOTO YpaBHEHMS.

36. NccnegoBaHne Ha YCTOMUYMBOCTL MO JIMHENHOMY (MO NEPBOMY) NPUBIIVKEHUIO.

37. Metop BaH gep lNong. NepemeHHble BaH aep lNonda. PasgeneHve ABMXeEHUN.

38. YpaBHeHue BaH aep Nonsa. CtaumMoHapHbIe peXUMbl, UX YCTONYNBOCTL. MNpeaenbHbIn LMK,

ﬂepequb NMpakTn4YeCKUX 3agad.

OnddepeHumansHble ypaBHEHUS U CUCTEMBbI YpaBHEHUI, 3aaa4a Kowu.

1. y’-2y'=x?-x+€*. 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'=-xty, Yy'=X-y.

5. y’-4y'+4y=e?* Ix3 10. y’+y’'=(e*+1)L.

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. xX'=-4y, y'=x-4y.

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

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

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

23. y'+2xy=2x3y5, 28. xy’+y=xy>.

24. (2x-1-y/x?)dx+(1/x-2y)dy=0. 29. (5xy2-x3)dx+(5x2y-y)dy=0.

25. y=2xy’-8y". 30. y=3y*-y'.

YCTONYMBOCTb TpnBMaribHOro peweHna Cuctemsbl ypaBHeHI/IIZ no J'II/IHeIZHOMy r|p|/|6n|/1>|<eHmo.

X'=x-3y+x3-8xy, y'=4x+y-1+e™*
X'=2x-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, Yy'=x-3y+y2.
X'=2x+y-2+2 e*cos?y, y'=-y+In(x+1)+e’-1.

ok wbdE



[ns oueHnBaHus pe3ynbTaToB o6yqu|/|;| Ha 3K3aMeHe UCNoJib3yeTCcA 4-6annbHas wkana:

«OTIIMYHO», «XOPOLWIO», «yOAOBIIETBOPUTESIBHO», KHEYOOBJIETBOPUTESIBHOY .

Kputepum oueHMBaHnA KoMNeTeHLNN

Kpl/ITepl/lVI OLIeHMBaHNSA KOMMNETEHLMI

YpoBeHb
ChopMUPOBAHHOCTH
KOMNEeTEHLUN

LLikana ouyeHok

OO6yuatowmmncs B NoNHON mepe Bnageet
NOHATUNHBIM annapaTtom U TeOPETUYECKUMNU
OCHOBaMW AUCLMMNIINHbLI, criocobeH
UNACTPMPOBATh OTBET NpuMepamu, baktamu,
AaHHBLIMU Hay4YHbIX UCCreaoBaHUN, NPUMEHATb
TEOpEeTUYECKNE 3HAHUA AN PELLEHUSA
npaKkTUYeCKNX 3agay AaHHOM OUCLUMNNUHbI.

lNoBbILLIEHHbLIN
YPOBEHb

OT1nnyHo

O6yvatowmnca B NoNHON mepe Bnageet
NOHATUNHBIM annapaTtoMm U TeoPEeTUYECKUMN
OCHOBaMu AUCLUUMINHBI, crnocobeH
UNNCTPMPOBATL OTBET NpuMepamu, dbaktamu,
AaHHbIMW Hay4HbIX UCCreAoBaHUN, NPUMEHNATb
TeopeTU4ecKkmne 3HaHus Ons peLLueHns
NPaKTUYECKNX 3aaa4d AaHHOW ONCLUMMIIHLI.
[onyckaeT owmnbkM Npun peLueHnm aTux 3agay.

basoBbit ypoBeHb

XopoLuo

O6yvatowmmnca YacTUYHO BnageeT NOHATUNHBIM
annapaTtoMm U TEOPETUYECKMMM OCHOBaMM
OVNCUUNIIMHBI, CNOCOOEH NNMCTPUPOBaThL OTBET
npuMmepamu, akTammn, JaHHBIMU HayYHbIX
nccnegoBaHUin, NPUMEHSTbL TeopeTnyeckme
3HaHUA AN peLleHns NPaKTUYeckux 3agad
JAaHHON OAUCLUMMUHbI.

JonyckaeT owmnbKM Npun peLleHnmn aTux 3agau.

[MoporoBbi ypoBEHb

YposnetsBopuTenb
HO

OTBeT Ha KOHTPOJSTbHO-U3MEPUTESBHbIN
mMaTepuarn He COOTBETCTBYET NOObIM
TpeMm(4eTbipeM) U3 NePEYMCEHHbIX
nokasartenen. Obyyarowmimnca eEMOHCTpUpyeT
OTPbIBOYHbIE, (PparMeHTapHble 3HaHWS,
aonyckaeT rpybble owmnbKn.

HeynosnetBopuTte
NbHO




NIUCT COrMACOBAHUN

PABOYAA MPOrPAMMA YYEEHOW ONCLUNNHGI

HanpasneHue/cneunansHocTb 03.03.03 Pagmnodumsnka

OucumnnunHa 51.0.17 InddepeHumanbHblie YpaBHEHUSA

Mpodunb noaroToBkn: Pagmodunamnka n anekKTpoHuka.

dopma o0by4veHuns: o4Has

Y4yeOHbI rog 2024/2025

OTBETCTBEHHbIN UCMOMHUTENDb

3aBeayoLwmin kapegpon mateMaTn4eCcKomn
PU3NKN U MHPOPMALMOHHBIX TEXHOSOIMI fopee. ( Mepecenkos C.A. 28.06.2023

NcnonHutenu

[oueHT Kadeapbl MaTeMaTUYECKON OU3NKN

N UHAPOPMALNOHHBIX TEXHOSTOMMI KypuH A.®. 28.06.2023
_._20__
QormkHocmb, nodpasderieHue rnoonuck pacwugbposka nodnucu
COINMACOBAHO
Kypatop OOI1
no HanpasfieHuto/cneyunansHOCTH .. 20
noodnuckb pacuwiughposka rodrnucu
HavyanbHuk oTaena obcnyxusanua 3HB .20
rnoodnucsk pacwugbposka nodnucu

Mporpamma pekomeHgoBaHa: Hay4yHo-mMeToanveckmum coBeToM dmanyeckoro akynbtera,
npoTokon Ne6 ot 27.06.2023r.




