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C.A. lNepecenkos
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PABOYAS MPOrPAMMA YYEBHOW ONCLMNITUHBI

B51.0.17 OuddepeHumanbHble ypaBHEHUA

1. Kog u HaumeHoBaHue HanpaBlieHus noaroToBku/cneynanbHOCTU:

03.03.03 Paguodusuka

2. Mpodunb noagrotoBku/cneumanmsaumna: Pagnodumsnka n anekTpoHuka.

3. KBanudumkaumua BbinyckHuKa: 6akanasp
4. ®opma oby4eHus: oyHas

5. Kachegpa, oTBevarowan 3a peanmsaumio aucumnnmHbl: 0803 matemaTnyeckon dUsnKn u

MHMOPMALIMOHHbIX TEXHOMOIMUN

6. CoctaButenb nporpammbl: KypuH AnekcaHgp Pegoposud, kaHangat puamko-

MaTeMaTn4eCckKknx Havyk, OOLIeHT

7. PekomeHpgoBaHa: Hay4yHo-meToaAMYEeCKMM COBETOM bumamndeckoro dakynbTeTa, NPOTOKOS
Ne6 o1 27.06.2022r.

8. YueOHbIn roa: 2023/2024 CewmecTtp: 3



9.Lllenu n 3apgayum y4e6HOM AUCLIMNIIUHDI
uenb ANCUMNAnHBL: CPOPMUPOBATb Yy CTYAEHTOB DyHAAMeEHTanNbHble OCHOBbI BECbMa
pa3BeTBnNEHHOro 6a3oBoro kypca «AnddepeHumanbHble ypaBHEHMSA», NO3BONSAOLLME BECTU
nccnegoBaHns rno pasnuyHbiM Hay4YHbIM HanpasfeHUAM CcrneumanbHOCTU.
3ajauv OUCUNNIIVHbI:

e N3yyeHue 6a30BbIX NOHATUN Teopun auddepeHuUmanbHbIX YpaBHEHUN;

e  OCBOEHWE OCHOBHbIX MPUEMOB peLUeHNsa NpakTU4ecKnx 3agad no Temam OUCLUUNIIHLI;

e nNpuobpeTeHne onbiTa paboTbl C MAaTEMATUYECKON U CBSA3AaHHOM C MaTEMaTMKON Hay4YHOWN

n ydebHOM nuTepaTypon;
e pasBUTUE YETKOro SIOMMYECKOro MblLUSIEHUS.

10. MecTo yye6HOM ancuunuHbl B cTpykType OOIT:

Aucumnnnuua «dnddepeHumansHble ypaBHEHUA» OTHOCUTCH K MaTemMaTUyYeCcKoMy 1
€CTeCTBEHHOHaY4YHOMY LIMKITY ANCLMNIMH Yy4eBHOro nnaHa n ABnseTcs COCTaBHOM YacTbio
rpynnbel NnpegmMeToB, 06beanHeHHbIX B Mogynb «MaTtematukay. [laHHaa gucumnnmHa senaetca
Heobxo4MMOW A1 OCBOEHUA OCTalbHbIX AUCLMMNIIMH €CTECTBEHHOHAYYHOro UMKna u
AncumnnuH npodeccmoHanbHoro yukna OOl n oTHocKTCS K rpynne o6a3aTenbHbIX AUCUUNNNH
OTpacnuv Haykm n Hay4yHoW cneuunanbHOCTU obpasoBaTtenibHOM kKoMnoHeHTbl OOI (B
cooTBeTcTBUN C PeepanbHbiMK rocyaapcTBeHHbIMU TpeboaHuamm (PIT)). CogepxaHme
ANCUMNIMHBI BasnpyeTcs Ha 3HaHUAX, NPUOBPETEHHBIX B Kypcax MaTeMaTUyecKoro aHanmsa u
nuHenHon anrebpbl.

11. MnaHupyemble pe3ynbTaTbl 00y4eHUsi Mo AucuunnuHe/Moayno (3HaHWUA, YMEHwUs,
HaBblK1), COOTHECEHHbIe C NMMaHupyeMbIMN pe3ynbTaTaMu OCBOEHUs obpa3oBaTesibHOMN
nporpamMmmbl (KOMMNETEHLUAMU BbINMYCKHUKOB):

Kog | HassaHuve Kog(bl) | MHaoukaTop(bl) lMnaHnpyemble pesyrnbTaThl
KOMneTeHuumn obyyeHus

OrlK | CnocobeH Or1lK- OnupaeTtcsa Ha OCHOBBI [eMoHCTpupyeT 3HaHuSA

-1 NPUMEHATb 1.1 MaTemMaTuKun, PU3snkn, anpdepeHunansbHbIX U
€CTeCcTBEHHOHay4 BbIYMCNUTENBHOM TEXHUKWN | MHTErparnbHbIX YyPaBHEHWUMN,
Hble N N NPorpaMmmMmMpoBaHuns KOTOpble UCMOnb3yTCs Ans
00LEeNHXXEHEPHbI npu NOCTPOEHUN MOAENN | NOCTPOEHNA MoaerNen u
€ 3HaHu4, npegmeTHon obnactu B KOHCTPYMpOBaHUSA
MeToabl paMKax TeopeTU4YecKoro 1 | anropuTMoB peLleHuns
MaTemaTu4yeckoro 3KCNepUMeEHTasIbHOro npakTU4ecKnx 3agav.
aHanmsa u nccnegoBaHuA.
mMogenupoBaHus, | OlK- lMnaHnpyeT pelueHne MpumeHser
TeopeTnyeckoron | 1.2 npodgeccmnoHarnbHbIX andpepeHumnanbHble U
3KCnepuMeHTarnb 3ajay C NpUMMeHeHneM WHTerparnbHble YpaBHEHUS
HOro €CTEeCTBEHHOHaY4HbIX U Ons peweHnsa NnpakTUu4ecKnx
nccnenoBaHvs B OB ENHKEHEPHBIX 3agau.
npodeccnoHanbH 3HaHWN, METOA0B
O AeATeribHOCTH MaTtemaTn4yeckoro

aHanmsa un
MOAENMPOBaHMSI.




12. O6beM AUCUMNNMHbI B 3a4eTHbIX eauHnuax/yac. — 4/144.

dopma NpoMeXyTOUYHOM aTTecTaLum - 9K3ameH

13. TpypoemkocTb No BuAam y4yeb6Homn paboTbl

5 Su0ii DAl TpyooemMKoCTb
ng y4ebHon paboThl
Beero Mo cemecTpam
3 cemecTp
AyONTOPHbIE 3aHATUS 68 68
nexkuum 34 34
B TOM
) npakTnyeckme 34 34
yncne:
nabopartopHble 0 0
CamocTosaTenbHaa paborta 40 40
B TOM 4ucne: Kypcoas pabota 0 0
(MpoekT)
dopma NPOMEXYTOYHOM aTTeECTaLNK 36 36
NT1oro: 144 144

13.1. CopgepxaHme AUCLMUNIIUHDI:

n/n Peanusauyu
HanmeHoBa 7 paspena
e ,D,VICtII/IZJ'IVIH
pasgena CopepxaHue pasgena aucumnninHbl HOMOLLbIO
AVNCUMNNNH .
OHNaunH-
o Kypca,
QYMK
1. Jlekuum
1.1 | BeegeHue B | 3agaya Kowwn ansa ypaBHeHus nepBoro nopsigka. Obuwee
npegmer. pelieHne, obwmnn nHTerpan. YpaBHeHus ¢
NcTtopus. pasgensowumMmnca nepeMeHHbIMU. YpaBHEHUS, KOTOPbIE
OcCHOBHblEe | CBOOSATCA K ypaBHEHUAM C pa3gensowmmMncs
NOHATUS. nepemeHHbIMU. JInHenHoe ypaBHeHne. MeTog Bapuaumm
YpaBHeHUs1 | NPOU3BOSILHOW NOCTOAHHOW (MeTog JlarpaHxka).
nepBoro YpaBHeHue bepHynnu, ypaBHeHne PukkaTtn. YpaBHeHne B
nopsaka. NonHbIX andpdepeHumanax. PelweHne ¢ nomoLlbto

WHTerpupyoLero MHoXxuTens. NHterpmpyowmnmn
MHOXWUTEIb ANA NIMHENHOro ypaBHeHUs. Teopema
CyLLEeCTBOBaHUSA U €ANHCTBEHHOCTU peLleHUs ypaBHEHUS
nepBoro nopsaka, paspeLleHHoro OTHOCUTENbHO
npounasogHon. Ocobble ToUkM, 0Ocobble pelleHus. Buabl
ocobbIx ToYek (y3en, ceano, ueHTp, dokyc). Metoq
nocneaoBaTenbHbIX NPUBAMKEHNA. Y paBHEHUS,
HepaspeLlleHHble OTHOCUTESIbHO NPOU3BOAHON. YpaBHEHNE
INarpanxa, ypaBHeHne Knepo. O6wmin metoa




NHTErpMpoBaHuns. TeopemMa CyLLEeCTBOBaHUS U
€0WUHCTBEHHOCTU PELLEHNS.

1.2 | YpaBHeHus | 3agada Koww ons ypaBHeHUs n-ro nopsgka. MNoHmxkeHns
n-ro nopsigka. JinHenHble ypaBHeHus n-ro nopsigka. Obuwue
nopsiaka. ceonctea. lNpuHumnn cynepnosuumn. JINHenHo 3aBUCUMbIe
JInHenHble | N NIMHENHO He3aBUCKMBbIe pelleHus. OnpegenuTens
ypaBHeHus. | BpoHckoro. [1Be TeopemMsbl O JIMHENHOW 3aBUCUMOCTU

peLeHnn NMMHENHOro O4HOPOAHOIO YpaBHEHUS.
AnbTepHaTuBa. PyHOaMeHTanbHas cuctema peLleHnn.
Teopema o CcTpykType obLLero peLeHns NMMHEnHOro
OLHOPOAHOrO ypaBHeHUs. Teopema O CTpyKType obLiero
peLUeHns NIMHENHOro HEOQHOPOOHOMO YPaBHEHWS.
JInHenHble ypaBHEHUS N-ro nopsigka ¢ NOCTOSAHHbLIMU
KoadppumumeHTamm. OQHOPOOHbIE YPaBHEHMS.
XapakTtepucrtumyeckoe ypasHeHue. Criydyan npocTbX,
KOMIMMEKCHO-CONPSKEHHbIX, KPaTHbIX KOPHEN
XapaKTepucTn4ecKkoro ypasHeHusi. HeogHopoaHble
ypaBHeHusA. CneyunanbHas npasas YyacTb. Pe3oHaHc.
MeTopn Bapvaunm Npon3BoSibHbIX NOCTOSAHHBIX (MeToA
JTarpanxa) onst IMHENHOrO YpaBHEHNA BTOPOro nopsaka.

1.3 | Cucremsl MpuHuun cynepnosunumn. Onpegenntens BpoHckoro.
NUHENHbIX AnbTepHaTuBa. TeopeMbl O CTPYKTYpe 00LLero peLueHus
YpaBHEHUN. | O4HOPOAHOW U HEOAHOPOAHOM cucTeM. CucTeMbl

NMMHENHBIX YPaBHEHUN C MOCTOSAHHLIMU KO3 PULMEHTAMM.
OpHopopaHble cuctembl. Criydam NpoCTbIX U KpaTHbIX
KOPHEWN xapakTepucTuyeckoro ypaBHeHus. HeogHopoaHble
CUCTEMbI CO creunaribHON NpaBoun YacTbio.

1.4 | Ycronumsoc | [NOHATUA YCTONYMBOIO U HEYCTONYMBOIO peLLEHUN.

Tb peweHun | OnpegeneHne yctonumsoctn no JlsanyHosy. Onpeaenenuve
anddepeH | acCMMNTOTMYECKOW ycTonumBocTn. CeBeaeHune

umanbHbIX nccrnegoBaHna Ha YCTOMYMBOCTb NPOU3BOSTbHOMO peLleHuns
YPaBHEHUN | K UCCnegoBaHMI0 Ha YCTONYNMBOCTb TPUBUASBHOIO

N cUcCTeM. peweHuns. OnpegeneHve ycTon4MBOCTU TPUBNATTbLHOIO

peweHus. PasoBoe npocTpaHcTBO. Da3oBasd TpaeKTopuS.
daszoBbin nopTpeT. N3obpakarowasa Touka. Touka nokos.
da3oBble NepeMeHHble 115 YpaBHEHUA BTOPOro nopsaka.
da3oBagd NNoOCcKOCTb NMMHENHOro ocumnnaTopa. Bugsl Toukn
nokos (ysen, cegno, ueHTp, gokyc). OnpeaeneHue
YCTONYMBOCTU TPMBUANIBHOIO PELUEHNA CUCTEMBI
NMHENHBbIX YPaBHEHUN C MOCTOSAHHLIMU KO3 PULMEHTAMM.
MeTtopn cpyHkumm JlsnyHoBa. ViccnepgoBaHue Ha
YCTOMYMBOCTb MO NEPBOMY (NTMHENHOMY) NPUBANXKEHMIO.
MeTopg BaH gep Nons. NepemeHHble BaH aep lNMons.
Pasgenenune gsmxeHnn. YpasHeHue BaH aep lNons.
CtaumoHapHble pexuMbl konebaHuin. X ycTon4ymBoCTb.
MpeaenbHbIn LUKk, MNMoHATHe 06 acUMNTOTUYECKNX




MeToAax.

2. MpakTuyeckune 3aHATUA

2.1

BBegeHune B
npegmer.
NcTopus.
OcHoBHble
MOHATUA.
YpaBHeHus
nepBoro
nopsigka.

3apava Kowwm ansa ypaBHeHust nepeoro nopsigka. Obuee
pelleHune, odLmn nHTerpan. YpaBHeHus C
pasgensrowmnumMmncs nepeMeHHbIMU. Y paBHEHUS, KOTOpble
CBOAATCS K YypaBHEHUSIM C pa3fensownumMmcs
nepemMeHHbIMU. JlnHenHoe ypasHeHue. MeToq Bapuaumm
NPOU3BOJSIbHOW NOCTOAHHOW (MeTop JlarpaHxa).
YpaBHeHve bepHynnu, ypasHeHne Pukkatu. YpaBHeHve B
nosiHbIX anddepeHumanax. PeweHne ¢ noOMoLLbHo
WMHTerpupyoLero MHoXuTens. MHterpupyowmm
MHOXUTESb ANSA NIMHEMHOro ypaBHeHUs. Teopema
CYLLIECTBOBaHUA N €QUHCTBEHHOCTU peLLEHNS YypaBHEHNS
nepBoro nopsaka, paspeLleHHOro OTHOCUTENBHO
npounasogHon. Ocobble ToUkM, 0Ocobble pelleHus. Buabl
ocobbix ToYek (y3en, cegno, ueHTp, ¢okyc). Metog
nocrnegoBaTeribHbIX NPUONMKEHUA. YpaBHEHUS,
HepaspeLleHHble OTHOCUTESTbHO NPOU3BOAHON. YpaBHEHNe
INarpanxa, ypaBHeHne Knepo. O6wmin metoa
WHTErpupoBaHuS.

2.2

YpaBHeHUs
n-ro
nopsiaka.
JInHenHble
ypaBHEHUS.

3apava Kowwm ansa ypaBHeHus n-ro nopsigka. Metopq
NOHWXeHWs nopsagka. JInHenHble ypaBHEHUSA N-ro nopsaka.
O6wue ceoucTtsa. MNpuHUMN cynepno3vumun. JIMHENHO
3aBUCUMbIE U NMNHENHO HE3aBUCUMbIE pPELLEHUS.
Onpegenutenb BpoHckoro. [1Be Teopembl O IMHENHON
3aBMCUMOCTU peLleHUN IMHENHOTO O4HOPOAHOIO
ypaBHeHus. AnbTepHatuea. PyHaameHTanbHas cuctema
peweHun. Teopema o CTPYKType o0LLero peLueHus
NNHENHOro OAHOPOOHOrO ypaBHEHUSA. Teopema o
CTPYKTYype obLero peLeHnss MIMHEMHOro HeO4HOPOLHOrO
ypaBHeHuS. JInHelHble ypaBHEHUSA N-ro nopsaka
NOCTOSIHHLIMW KO3ULUMEHTaMU. XapaKTepuctmyeckoe
ypaBHeHue. Criydam NpocTbiX U KpaTHbIX KOpHen. Criyyan
KOMIMMEKCHO-CONPSXXeHHbIX KOpHen. HeogHopoaHble
YypaBHEHUSA CO cneuunanbHOM NpaBon YacTbio. Pe3oHaHc.
JInHenHbIn ocumnnaTop. MeToa Bapnaunm Npom3BOSbHbIX
NOCTOSAHHBIX ANA NIMHENHOrO ypaBHEHUS BTOPOro nopsaka.

2.3

Cucrembl
NMUHENHBbIX
YypaBHEHUN.

MpuHuun cynepnosunumn. Onpegenutens BpoHckoro.
AnbTepHaTuBa. TeopeMbl O CTPYKType obLiero peLleHns
OLHOPOOHOM U HeoaHopoaHOW cucTeM. CUCTeMbI
NNHENHBIX YPaBHEHUN C MOCTOSAHHLIMU KO3 PULMEHTAMM.
OpHopopaHble cuctembl. Criydam NpoCTbIX U KpaTHbIX
KOpHEen xapaKkTepucTUyecKoro ypasHeHnsa. HeogHopoaHble
CUCTEMBbI CO crieyuarnbHOW NpaBomn 4YacTblo.

24

YcTonumsoc
Tb

OnpegeneHne yCTOMYMBOCTY TPUBUATBHOIO PeLLEHNS
CUCTEMbI JIMHENHBIX YPaBHEHWUI C NOCTOSIHHbIMU




kKoadppumumeHTamu. MiccnegosaHue Ha yCTOMYMBOCTL MO
nepBoMy (NMMHENHOMY) NPUBIKEHNIO.

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

Bugbl 3aHaTU (4acos)
Ne n/n Hanmerosarine Tembl CamocTodaTenbHas
B (pasgena) gucumnnuHbl | Jlekumm | Mpaktudeckne | NabopaTopHble pa6oTa Bcero

1.1 BeseneHue B
npeamet. ctopus.
OcCHOBHbIE NOHATUA. 10 10 12 32
YpaBHeHNs nepBoro
nopsigka.

1.2 YpaBHeHus n-ro
nopsigka. JlImHenHole 10 10 12 32
ypaBHEHMA.

1.3 Cucrtembl TTNHENHBIX 6 6 8 20
ypaBHEHUN.

1.4 yCTOMHMFOCTb 8 8 8 o4
peLLueHun.
WToro: 34 34 40 108

14. MeToan4yeckue ykasaHuMsa Ans ooy4aroLWmMXCcA No OCBOEHUIO AUCLUMNIIUHDbI

Mpun n3yvyeHnn aucunnnHbl PEKOMEHAYETCS UCNONb30BaTh CrieayloLne cpeacTaa:

- PEKOMEHOYEMYHO OCHOBHYIO M AOMNONHUTENbLHYI0 NUTEPATYPY;

- METOAMYECKME YKa3aHMsa U nocobus;

- ANEKTPOHHbIE BEPCUM YHEOHNKOB 1 METOAMYECKUX YKa3aHWUA ANS BbINOSTHEHNST NPAKTUYECKNX
pabor.

dopma opraHm3aumm camoCcTosATENbHOM paboThl: MOArOTOBKA K ayAUTOPHBLIM 3aHATUSIM;
BbINOSIHEHME AOMALLHUX 3a4aHWIA; BbINOSTHEHNE KOHTPOSbHBLIX paboT.

Mpun ncnonb3oBaHMN OAUCTAHLMOHHBIX 06pa3oBaTeNbHbIX TEXHOOMIN N 3NIEKTPOHHOIO
00y4eHMs BhINOMHATL BCE YKasaHus npenogaBaTtenen, BOBpems noakntovaTbes k online
3aHATMAM, OTBETCTBEHHO NOAXOANTb K 3aaHUsIM AN CaMOCTOsATENbHOM paboThl.

15. lNepeyeHb OCHOBHOW WU [OMNOSIHUTENbLHOW nUTepaTypbl, PECYypCOB MWHTEpPHeT,

HeobXoaUMbIX ANA OCBOEHUS AUCLUNIIUHBI (CrucoK numepamypbl 0hOPMISIEMCS 8 COOM8emcmeauu
¢ mpebosarusimu FOCT u ucrionb3yemcsi obwasi ckeosHasi Hymepauyusi 0r1s1 ecex 8U008 UCMOYHUKO8)

a) oCHOBHas nutepaTtypa:

Ne n/n NcTOYHMK

Jinteun [0.B. O6bikHOBEHHbIE AnddepeHUmanbHble ypaBHeHNS: yuebHoe nocobue /
Jinteun O.6., Menewko C.B., Mamaes N.N. — Mockea: CtaBpononbckun 'AY,
2017. — 76 c. — Ob6bIkHOBEHHbIE AN depeHumanbHble YpaBHEHNSA [DNEKTPOHHbIN
pecypc]: YuyebHoe nocobue / [1.6. JlInteuH, C.B. Menewko, N.V. Mamaes -
Ctaspononb: ATPYC CTtaBpononbCKoro roc. arpapHoro yH-ta, 2017. — ISBN
gau_00125. — <URL:https://www.studentlibrary.ru/book/stavgau_00125.html>.

Teeppoxnebosa E.B. ucddepeHumnanbHble ypaBHEHUS. YCTONYMBOCTb PELLEHMMN.
2 YpaBHeHNs 1 cucTeMbl NepBOro nopsaka: yuebHoe nocobue / Teepgoxnebosa E.B.
— Mocksa: MUCunC, 2020. — 165 c. — AuddepeHumansHble ypaBHEHUS.




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

0) gononHuTenbHasa nuTepartypa:

Ne n/n

MNcToYHUK

TuxoHoB A.H. nddepeHumnansHble ypaBHeHUs: y4ebHuk / TuxoHos A.H.,
BacunbeBa A.b., CeewHunkoB A.I'. — Mocksa: duamatnut, 2002. — 256 c. —
OndbdepeHumanbHble ypaBHEHUS [ONEKTPOHHbIN pecypc]: Yyeb. anga By3os /
TuxoHoB A.H., BacunbeBa A.Bb., CeewHukoB A. I". - 4-e uag., - M.: ®USMATIIAT,
2002 Kypc BbiCcLIen MaTemMaTuku 1 matemMatmyeckon pusnkn. Bein. 6. — ISBN 5-
9221-0277-3. —
<URL:https://www.studentlibrary.ru/book/ISBN9785922102773.html|>.

anbceronby J1.9. uddepeHumnanbHblie ypaBHEHUS: y4ebHUK / Dnbcronbl J1.9. ---
Mockea: Hayka, 1965. --- 424 c.

dununnos Anekcen egoposny. CO0pHUK 3agad no guddepeHumnanbHbIM
ypaBHeHusaM: [y4ebHoe nocobue] / A.®. dunmnnos. — N34. 4-e .— M.: Jlnbpokom:
URSS, 2011 .— 235, [2] c. : un., Tabn. — (Knaccnyeckuin yuebHunk MINy). — ISBN
978-5-397-01632-2.

16. NepeyeHb y4eOHO-MeTOANYECKOrO 06ecneyeHust Ans CamoCToATeNIbHON paboThbl

Ne n/n

MNCcTOYHUK

Buapbl Toukn nokos: yuebHo-meToauveckoe nocobue / coct.: E. I'. BenombiTuesa, [.
N. Oopodpees, C. B. Endumos, I'. A. KypuHa, E. b. TyneHko, A. ®. KypuH. —
BopoHex: N3patenbckun gom BI'Y, 2017. — 37 ¢. — Tupax 50. 2,3 n.n.

MeTop BaH gep Nons. AcumntoTudecknin Meto ycpeaHeHus. YpasHeHus BaH gep
Monga, OydduHra, MaTbe: yuebHO-MeToan4eckoe nocobue / BopoHeX. roc. yH-T;
coct.: E.I'. BenombiTueBa, E.b. TyneHko, A.®. KypuH. — BopoHex: N3gaTtenbckun
aom BIY, 2019. — 79 c.: un. — bubnworp.: c. 78.

17. Obpa3soBaTenbHble TeXHONIOrMN, UCNONb3yeMble NpU peanusauyum y4yeoHomn
ANCLUNSINHBI, BKIKOYaa AUCTaHUMOHHbIe obpa3oBaTtenbHble TexHonorum (AOT),
3neKTpoHHoe oby4yeHue (J0), cmewaHHoOe oOyyYeHue):

Mpu peanusaumm QUCUUNINHBI MOTYT UCMONb30BATLCSA TEXHOMOMMN 3NEKTPOHHOTO 00YYeHUs 1
ANCTaHLUMOHHble obpa3oBaTernbHble TEXHONOMMM Ha 6ase nopTana edu.vsu.ru, a Takke apyrme
AOCTYNHble pecypcbl ceTn NHTepHeT.

18. MaTepmnanbHoO-TeXHU4YECKOe obecneyeHme AUCLUNIINHDI:

JlekumoHHas ayonTopua, aygutopun ana npaktn4ecknx 3aHATUN

19. OueHo4HbIe cpeaAcTBa ANs NpoBeAeHUs TeKyLen U NPOMEeXYyTOYHOWN aTTecTalun




MopAOoK OLEHKN 0CBOEHMS obydatowmnMmmcs y4ebHoro matepuana onpenenseTcs
coaepXxaHueM crneayloLwmnx pasaenos ANCUMNIMHBIL: MNMopsaaoK OLEHKN 0CBOEHUS
obyyvarolmmMmucs y4eGHoro matepvana onpeaensieTcs cogepXaHMem creayroLmx pasaenos
ANCUMNINHBI:

HanmeHoBaHuve
NHuaunkaTop(bl
Ne pasaena Komnete ) BOCTVKEHNS] OLEHOYHbIEe CpeacTBa
n/n ONCLUMNSINHDI HUnA(n) KOMMETenLIM
(moayns) H
1. | Pasgensbl 1-4 OrlK-1.1 KoHTponbHble paboTbl
OrK-1
2. | Pasgens 1-4 OrlK-1.2 KoHTponbHbie paboThbl

20 TwvnoBble OUEHOYHblIe cpeaAcTBa M MeToAMYECKMe MaTepuanbl, onpegensowme
npoueaypbl OLeHUBaHUA

20.1 TeKywWMIn KOHTPOJb YCNeBaeMoOCTH

KoHTponb ycneBaemocTu no AUCUMNIMHE OCYLLECTBNSAETCSA C NOMOLLbIO CrieayoLmx
OL€HOYHbIX CpeacTB:
— KOHTPOnbHblE paboThl

NepeyeHb 3agaHNM ONA KOHTPONbHLIX paboT

Konrtpoabsnas padora Ne 1. /Iu¢pdepenuuanbubie ypaBHeHus 1-ro nopsjaka.

3aganue 1 (10 6a/u10B). Pernts quddepenimansioe ypaBHeHHE Y -y/(X+2)=x2+2X.
3aganue 2 (15 6a/u10B). Petnts quddepenimansaoe ypapaenue (y2+2y-x)dy=2x.
3aganue 3 (15 6awtoB). Pemuts qudpdepernuansaoe ypaBaenue 3xy’+5y=(4x-5)y*.
3ananmue 4 (20 6an10B). Pemuts quddepennmansuoe ypaBaenue eYdx+(cos y+xeY)dy=0.
3aganue 5 (20 6a/510B). Pemnth auddhepeHnmranbHoe ypaBHEHHE Y=Xy -y 2.

Kontpoabnas padora Ne 2. /Iu¢depeHuuaibHble ypaBHEHUs] N-T0 NOPSIAKA U CHCTEMbI
YPaBHEHHIA.

3apanne 1 (15 6anmoB). Permuts muddepenimansroe ypasaerne y @ + 2y +52) =0,

3ananue 2 (20 6a10B). Pemmmuth cuctemy muddepeHnnanbHpIX ypaBHEHUH x° =x -5y, y'=2x- .
3ananue 3 (15 6amnoB). Pemuts 3amauy Koy +4y =8 ctg2x;  yp(n/4) =5, y'(n/4) = 4.
3ananue 4 (20 6amnoB). Pemnrs 3agauy Komm y”” -y~ =2¢"+cosx;  y(0)=y’(0)=y"(0)=0.

OnucaHne TeXHONOrMM NPOBEAEHUS

TpeboBaHus K BbINOSTHEHMIO 3a4aHWUIA (MW LWKanbl U KPUTEPUN OLEHMBAHMS)




20.2 NMpomexyToyHasa aTrecTauums

MpomMexyTouHas aTTecTauusi No AUCLMNIVHE OCYLLECTBNAETCSA C MOMOLLBIO CreayHLmnX
OLIEHOYHbIX CPeaCTB:

cobecenoBaHuWe Mo BONpocam Ha aK3ameHe.

MepeyeHb BONPOCOB K 3K3aMeHY.

1. YpaBHeHue ¢ pasgensiowmmMmmnca nepemerHbimn. Obwmin nHterpan, obuiee pelueHue,
YacTHble peLUeHus.

2. JlnHenHoe ypaBHeHWe nepBoro nopsaka. Meton sapvaunm npon3BosibHON NOCTOAHHOM
(JTarpanxa).

3. YpaBHeHue bepHynnu.

4. YpaBHeHune Pukkatu.

5. YpaBHeHue B nonHbIX anddepeHumanax. PelweHne ¢ NOMOLLbI0 MHTErPUPYHOLLIETO
MHOXMWTENs (Criyd4am 3aBUCUMOCTN MHOXUTESNS TOMBKO OT X UMW TOMbKO OT Y).

6. IHTerpupyrowmn MHOXUTESNb OS5 NIMHENHOTO YpaBHEHUS.

7. 3apgaya Kowwm ansa ypaBHeHUsa NepBOro nopsigka.

8. Teopema 0 cyLleCcTBOBaHUM U €ANHCTBEHHOCTU peLleHns ypaBHEHUs NepBOro nopsaka,
paspeLleHHOro OTHOCUTESTbHO NPOU3BOLAHON.

9. Ocobble To4kM, ocobble pelleHns. Buabl ocobbix ToYeK: y3en, ceano, LeHTp, okyc.
10. MeTopg nocrnegoBaTenbHbIX NPUBAMKEHUI PELLEHNS YPaBHEHUS NEPBOro NOPsAKa.

11. YpaBHeHNsA NepBoOro nopsaka, HepaspeLleHHble OTHOCUTESTbHO NPOU3BOAHON (Cryyau,
KOr[a BblpaXkatoTCs X Unn y).

12. YpaBHeHue JlarpaHxa.

13. YpaBHeHue Knepo.

14. 3apayva Kowwn onsa anddepeHumansHOro ypasHeHUs N-ro Nopsiaka.

15. O6wme cBoMCTBa NMMHENHOIO YypaBHeHUS. MprHUMN cynepnosnumm.

16. Onpepenutens BpoHckoro. [1Be TeopeMbl O IMHENHOW 3aBUCMMOCTU. AnbTepHaTuBa.
dyHOamMeHTarnbHasa cuctemMa peLLeHuni.

17. Teopema o CTpyKType 0bLiero peLleHns IMHENHOIO O4HOPOLHOIO YPaBHEHUS.

18. Teopema o CTpyKType 0bLlero peweHns IMHENHOrO HEOAHOPOAHOIO YPaBHEHNS.

19. OgHopogHOE NUHENHOE YpaBHEHME N-TrO NopsAgKa C NOCTOSAHHBIMU KO3 ULMEHTAMMN.
Xapakrtepuctmyeckoe ypaBHeHue. Criydam NpoCTbiX KOPHEN.

20. OgHopoaHoEe NMHENHOE YpaBHEHME N-T0 NopsiAka C NOCTOAHHBIMU KO3 rumneHTamu.
Crniyyan KOMNIIEKCHO-COMNPSAXEHHbIX KOPHEN XapaKTepUCTUYECKOrO YpaBHEHUS.

21. OgHopoAHOEe NMHENHOE YpaBHEHME N-To Nopsiaka C NOCTOAHHBIMU KO3 rUmneHTamu.
Cniyyam KpaTHbIX KOPHEWN XapaKTepPUCTUYECKOro ypaBHEHUS.

22. HeogHopoaHoe NuHenHoe ypaBHEHWE N-ro nopsigka ¢ NOCTOAHHBIMU KOS dULmMeHTamu.
Cniyyan cneumanbHoOM NpaBon YacTu. Pe3oHaHC.

23. MeTog BapuaLmm Npon3BOSbHbIX NOCTOsIHHBIX (JlarpaHxka) onst MIMHENHOro ypaBHEHUS
BTOPOro nopsgka.

24. CucTteMbl NMMHENHBbIX YpaBHeHWI. [NpuHumn cynepnosuumn. Onpegenutens BpoHcKoro.
CtpykTypa obLiero peleHns ogHOPOgHON U HEOOHOPOOHOW CUCTEM.

25. OgHOpPOAHbIE CUCTEMbI NIMHENHBIX YPABHEHUIN C MOCTOSAHHBIMU KO3(huuneHTamu.
Xapaktepuctunyeckoe ypaBsHeHue. Criydam NpocTbiX, KpaTHbIX, KOMMIEKCHO-CONPSXKEHHbIX
KOPHEWN XxapaKTepucTUYeCKOro ypaBHeHus.



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

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

29. ®a30B0e NPOCTPaAHCTBO, ha3oBas TpaekTopus, asosbln NOPTPET, M30bpaxaroLas Touka,
TO4YKa nokos. PasoBble NepemMeHHble AN ypaBHEHWUs: BTOPOro nopsiaka.

30. ®azoBas NnOCKOCTb IMHENHOro ocumnnaTopa 6e3 3aTtyxaHus.

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

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

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

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

35. OnpegenexHune yCTon4nBOCTM TPMBUASNbHOIO peLLIeHNa OAHOPOAHON CUCTEMbI C
NOCTOAHHBIMU KO3(PPMLMEHTAMN MO KOPHAM XapaKTePUCTUYECKOrO YpaBHEHUS.

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

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

38. YpaBHeHue BaH aep lNonsg. CtaumoHapHble pexXuMbl, X YCTONYMBOCTL. [peaenbHbi LK.

MepeyeHb NpaKkTUYECKUX 3aaav.

OudpdepeHunanbHble ypaBHEHUSA U CUCTEMbI YpaBHEHUI, 3adadva Kowww.

1. y’-2y'=x?-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'=-xty, y'=x-y.

5. y’-4y'+4y=e> [x3 10. y"+y'=(e*+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'.

YCTOMYMBOCTb TPMBUASIBHOIO PELLEHNSA CUCTEMbI YPABHEHUIN NO JIMHENHOMY NPUOAKEHWIO.

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, y'=x-3y+y2.
X'=2x+y-2+2 eXcos?y, y'=-y+In(x+1)+e’-1.

oo~



[ns oueHnBaHuUs pe3ynbTaToB 00y4YeHUs Ha 3K3aMeHe Ucnonb3yeTcst 4-6annbHas Wwkana:
«OTIIMYHOY», «XOPOLLUOY», KYAOBNETBOPUTENBHO», «HEYAOBNETBOPUTENBHOY.

Kputepum oueHMBaHnsA KoMNeTeHUNN

YpoBeHb
KpuTepun oueHnBaHusa KoMmneTeHumnm ChOpMMPOBAHHOCTH LLikana oueHoK
KOMNEeTEHLUN

O6yuatowmncs B NoNHON mepe Brageet
MOHSATUIHBLIM annapaToMm U TEOPETUYECKUMU
OCHOBaMW gMUCLUNIINHBI, cCNocobeH -
[NoBbILLEHHBbIN
UNNCTPMPOBATL OTBET NpuMepamu, haktamu, DOBEHb OTnuyHo
AaHHBIMU Hay4YHbIX UCCrEeLOBaHWIA, NPUMEHSITb y
TeopeTU4eckne 3HaHus Ans peLleHns
NPaKTUYECKNX 3a4a4 AJaHHOW ONCUMMNNHGI.

O6yyatomnncsa B NonHON Mepe Bnageet
NOHATUNHBIM annapaTtoM U TEOPETUYECKNMMU
OCHOBaMU AUCLUUMNINHBI, crnocobeH
UNACTPMPOBATh OTBET NpuMepamu, haktamu,
AaHHBbIMWN Hay4HbIX UCCeAoBaHUN, NPUMEHATb
TEOpeTUYECKNE 3HAHUA ONA peLleHNns
NpaKTU4eCcKnX 3agay JaHHOW ANCUMNINHBI.
[onyckaeT ownBKM Npu peleHnm 3TuxX 3agau.

BasoBbi ypoBeHb Xopouwo

O6y4atomnmncs 4yacTu4HoO BnageeT NOHATUNHBIM
annapatom 1 TEOPETUYECKMMUN OCHOBaMMU
OVNCLUUNNIWHBI, CNOCOOEH NNMOCTPUPOBAaThL OTBET
npyMmepamu, haktamn, JaHHBIMN Hay4YHbIX
nccneaoBaHuin, NPUMEHSTb TEOPETUYECKNE
3HaHMS ONs peLleHus NnpakTUYeckux 3agad
JaHHOW ANCLUNIINHBI.

[onyckaeT ownBKM Npu peleHnm 3TuxX 3agau.

YpoBneTsBopuTerb

lMoporoBbI ypoOBEHDL HO

OTBET Ha KOHTPONBbHO-U3MEPUTENBbHbI
MaTepuarn He COOTBETCTBYET NOObIM
Tpem(4eTbipem) N3 NepevncrieHHbIX HeynosnetBopute
nokasatenen. Oby4yaowmmncsa AeMOHCTpUpyeT NbHO
OTPbIBOYHbIE, PparMeHTapHbIE 3HAHWS,
gonyckaeT rpybble owmbku.




NIUCT COrNMACOBAHUN

PABOYAA MPOrPAMMA YYEEHOW OUCLMINHDI

HanpaesneHnue/cneuunansHocTb 03.03.03 Pagmnodumsuka

OucumnnunHa 51.0.17 OnddepeHumanbHblie YpaBHEHUS

Mpodunb noaroToBkn Pagnodumnanka n anekTpoHuka.

dopma oby4veHus o4Has

Y4yebHbin rog 2023/2024

OTBETCTBEHHbIN UCMONHUTEND

3aBeayowmm kapegpon maTeMaTn4eCcKomn ;
PU3NKN N NTHPOPMALMOHHBIX TEXHOSTOTNI R, MepecenkoB C.A. 28.06.2022

UcnonHutenu

[oueHT kadbeapbl MaTeEMaTUYECKON (OU3NKN

N MUHPOPMALNOHHBIX TEXHOSOMMMN KypvH A.®. 28.06.2022
. 20__
domKkHOCMb, nodpasdesieHue noonucek pacwughposka nodnucu
COINMACOBAHO
Kypatop OOIl
Nno HanpasfeHuo/cneLmansHOCTH .20
noonucek pacuwughpoeka nodnucu
HavanbHuk otaena obenyxunsanma 3HB .20
noonucek pacwugpoeka nodnucu

[Mporpamma pekomeHgoBaHa: Hay4yHO-MeTOANYECKMM COBETOM hM3MYECKOro hakynbTeTa,
npoTtokon Ne6 ot 27.06.2022r.




