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PABOYAS MPOrPAMMA YYEBEHOW ONCLMMINUHBI

B51.0.17 OuddepeHUunanbHble ypaBHEHUSA

1. Kog 1 HaumeHoBaHMe HanpaBreHUsi NoAroToBKU/cneunanbLHOCTU:

03.03.03 Paguodusuka

2. Mpodunb noarotoBku/cneumanmsaumna: Pagnodunsnka, 3NeKTpoHmKa u

MHMOKOMMYHUKALINN.

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

5. Kachegpa, oTBevarowas 3a peanmsaumio gucumnnumibl: 0803 matemaTnyeckomn usmkm n

MHMDOPMALIMOHHbIX TEXHOMOIMNN

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

MaTeMaTny4ecKmnx Havyk, JOLEeHT

7. PekomeHaoBaHa: Hay4yHo-meToan4ecknm coBeTtomMm pusmdeckoro dpakynbrera,
npoTokon Ne o1 23.05.2025r.

8. YuebGHbIn roa: 2026/2027 CemecTp: 3



9.lenu n 3apgayum y4e6HOM AUCLIMNIIUHDI
uenb ANCUMNAvHBL: CPOPMUPOBaTL Yy CTYAEHTOB (PyHAaMeHTarnbHble OCHOBbI BECbMa
pa3BeTBnNEHHOro 6a3oBoro Kypca «dnddepeHumnanbHble ypaBHEHMSA», NO3BOMSOLWLME BECTU
nccnegoBaHns No pasnuyHbIM HayYHbIM HanpasneHnsam crneLmanbHOCTH.
3a4auv OUCUMNNIIUHbI:
e M3yyeHne 6a30BbIX NOHATUIN 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 Pa3BUTUNE YETKOIO NIOrMYECKOro MblLUSIEHNS.

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, 06beanHEeHHbIX B Moayrb «MaTemaTtukay. [laHHas gucunnnuHa asnsietcs
Heob6XxoaMMOWn A5 OCBOEHUSA OCTasnbHbIX ANCLUMMNIIMH €CTECTBEHHOHAYYHOro LMKna u
ancumnnud npodgeccuoHansHoro uyukna OOl n oTHocuTCs K rpynne obasaTesibHbIX ANCLMMINH
OTpacnun Haykm 1 Hay4yHoW cneuunanbHOCTN obpasoBaTtenbHOM koMnoHeHTbl OOl (B
cooTBeTCTBUKN ¢ DefepanbHbiMn rocygapcTBeHHbIMU TpeboBaHusamu (PIT)). CogepxaHne
ANCUMNIIMHBI 6asnpyeTcs Ha 3HaHUAX, NPUOBPETEHHbIX B Kypcax MaTeMaTU4eCKOro aHanmaa u
NMHeNnHon anrebpsbl.

11. MNMnaHupyemble pesynbTaTbl 00y4YeHUA Mo AucuunnuHe/mMoaysnio (3HaHUS, YMeHuUs,
HaBbIKM), COOTHECEHHbIe C NNaHMpyeMbiMU pe3ynbTaTaMyM OCBOEHUS obpa3oBaTeribHOW

nporpamMmmbl (KOMHeTeHuMHMM BblnyCKHMKOB):

Kog | HassaHue Kog(el) | MHankaTop(bl) lMnaHnpyemble pe3ynbTaThbl
KOMMNeTeHUnn obyyeHus
OrllK | CnocobeH Or1K- OnupaeTtcsa Ha OCHOBbI [eMoHCTpupyeT 3HaHUA
-1 NPUMEHSATb 1.1 MaTeMaTukun, OU3nKun, andepeHUmnanbHbIX U
eCcTeCTBEeHHOHayu BbIYUCIUTENBHON TEXHUKN | UHTErparbHbIX YPaBHEHUN,
Hble 1 1 NporpamMmMmpoBaHnNg KOTOpble NCNONb3YTCA AN
00LEenHXXeHepHbI npu NOCTPOEHUM MOAENN | MOCTPOEHUA MOoAenen u
€ 3HaHus, npegmMmeTHon obractu B KOHCTPYMpOBaHUS
mMeToAbl pamMKax TeopeTU4eCcKoro u | anropuTMoB peLLeHns
MaTeMaTuUyeCcKoro 3KCNnepuMeHTanbLHoOro NpakTU4YecKnx 3agau.
aHanusau nccnenoBaHus.
mopenupoBaHus, | OlK- lMnaHupyeT pelueHune [MpumeHseT
TeopeTunyeckoroun | 1.2 npodgeccuoHanbHbIX AnddepeHumanbHble
SKCrnepuvMeHTarns 3ajay C NnpUMeHeHnem NHTerparnbHble ypaBHEHWS
HOro €CTeCTBEHHOHaYYHbIX U ONSA pelleHnsa NpakTUu4ecknx
nccnegoBaHus B 00LEeNHXXeHepPHbIX 3agau.
npodeccuoHarnbH 3HaHWN, MeToa0B
O AeATerNbHOCTH MaTeMaTn4eCcKoro
aHanusa u
MO EenMpoBaHUS.
OrllK- YMeeT oueHnBaTthb Mcnonb3yeT nonoxeHus,
1.3 rpaHuLbl MPUMEHUMOCTU | 3aKOHbI 1 MeTOoab!
NCNonb3yembIxX €CTECTBEHHbIX HayK A1




MaTemMaTUyYeCKmnx peLleHns NHXEHEPHbIX
MoAenen npu peweHnn 3apadv B chepe
TUMNOBbIX npodgeccnoHanbHOn
npodeccuoHanbHbIX AeaTenbHOCTN.

3agad

12. O6bemM gUcCLUUNNUHbI B 3a4eTHbIX eaAnHuuax/yac. — 4/144.

CDopma npOMe)KyTO‘IHOVI aTtTecTtauumn - 3K3aaMmeH

13. TpynoemkocTb No BMAam y4ebHom paboTbl

5 SHoii DG TpyaoemMKoCTb
ng y4ebHom paboTbl Bcero Mo cemectpan
3 cemecTp
AyONTOPHbIE 3aHATUS 68 68
nekumn 34 34
B TOM
wcne: npakTn4eckme 34 34
nabopaTtopHble 0 0
CamocTosaTensHas paborta 40 40
B TOM 4ucne: Kypcoas pabota 0 0
(NpoekKT)
dopma NPOMEXYTOYHOW aTTecTaumnm 36 36
WToro: 144 144
13.1. CopepxaHue AUCLUUNIUHbLI:
n/n Peanusauu
HanmeHoBa 7 pasfena
e p,mct:/lznm
pasgena CopaepxaHue pasgena gucUmninHbl HOMOLLbIO
ANCUUNINH B}
OHnauH-
! Kypca,
QYMK
1. Nekuun
1.1 | Beegenwue B | 3agayva Kowwm anga ypasHeHus nepsoro nopsgka. Obwee
npeamer. pelueHne, obLWwunn nHTerpan. YpaBHeHus ¢
NcTopus. pasgensarwmnuMmcs nepeMeHHbIMU. Y paBHEHUS, KOTOpbIe
OcCHOBHbIE | CBOAATCA K YpaBHEHUAM C pa3gensaowmmmncs
MOHATMS. nepemeHHbIMn. JInHenHoe ypaBHeHue. MeToq Bapmaumm
YpaBHEHNs1 | MPOM3BOSIbLHOM MNOCTOSIHHOW (MeTop JlarpaHxa). YpaBHeHue
nepBoro BepHynnu, ypaBHeHne Pukkatn. YpaBHEHME B NOSHbIX
nopsigka. anddepeHumanax. PelleHne ¢ NOMOLLBbIO MHTErPUPYIOLLLETO

MHOXMUTENS. VIHTErpupyoLwWwmnin MHOXUTENb ANst IMHEAHOro
ypaBHeHusi. Teopema CyLLEeCTBOBaHNSA U €AMHCTBEHHOCTU
peLleHns1 ypaBHEHNsI NepBOro nopsiaka, paspeLleHHoro




OoTHOCUTENbHO nNpoun3eoaHon. Ocobble ToUkM, 0OCOoOLIE
peLwweHuns. Buabl ocobbix Toyek (y3en, ceano, LeHTp,
dokyc). MeTtoa nocnegoBaTenbHbIX NPUONVKEHNIA.
YpaBHeHUs, Hepa3peLLleHHblIe OTHOCUTESTbHO NMPOU3BOAHOMN.
YpaBHeHue Jlarpanxa, ypaBHeHne Knepo. O6wmin metoq
WHTEerpMpoBaHus. TeopemMa CyLleCTBOBaHUS U
€0VHCTBEHHOCTU peLUEHNS.

1.2 | YpaBHeHus | 3apada Kowwm ansa ypaBHeHust n-ro nopsaka. MNoHwkeHus
n-ro nopsiaka. JlnHenHole ypaBHeHus n-ro nopsgka. Obwme
nopsaka. ceovicTga. NpuHumn cynepnosvumn. JIMHENHO 3aBUCUMbIE U
JInHenHble | NMHENHO He3aBucuMble pelleHnda. OnpeagenuTernb
ypaBHeHus. | BpoHckoro. [1Be Teopembl O IMHENHOW 3aBUCMMOCTH

peLleHnin IMHENHOro O4HOPOLAHOIO YpaBHEHUA.
AnbTepHaTuBa. PyHOaMeHTanbHas cuctemMa peLleHun.
Teopema o CTpyKType 00LLero peLeHnsa NMMHENHOro
OAHOPOOHOro ypaBHeHUA. Teopema O CTPYKType obLiero
peLleHns IMHENHOro HEO4HOPOAHOMO YPaBHEHMUS.
JInHenHble ypaBHEHUS N-ro Nopsiaka ¢ NOCTOSAHHbIMU
KoadpdpumumeHTamm. OQHOPOAHbIE YPaBHEHMS.
XapakTepuctunyeckoe ypasHeHue. Criyqyan npocTblX,
KOMMEKCHO-COMNPSXXEHHbIX, KPaTHbIX KOPHEN
XapaKTepuUcTMYeCcKoro ypaBHeHus. HeogHopoaHble
ypaBHeHus1. CneymnanbHasa npaBas YacTtb. PesoHaHc. MeTopq
BapuaLmm Npon3BoSibHbIX NOCTOSIHHBLIX (MeTop JlarpaHxka)
A58 IMHENHOrO YypaBHEHUS BTOPOro nopsaaka.

1.3 | Cucremsl MpuHuun cynepnosuumn. Onpegenutens BpoHckoro.
NMHERHbIX | AnbTepHaTmBa. TeopeMsbl O CTPYKType obLLero pelueHns
YPaBHEHUN. | OQHOPOAHON M HEOAHOPOLHOM cuctem. CUCTEMBbI JIMHENHBIX

YpPaBHEHNIN C NOCTOAHHBLIMWU KO3 PULNEHTAMMN.
OpHopoaHble cuctembl. Cnyyam NpoCTbIX U KpaTHbIX
KOpHEN XxapaKkTepucTn4eckoro ypasHeHus. HeogHopoaHble
CUCTEMbI CO crneunanbHON NpaBoun YacTblo.

1.4 | Yctonumsoc | NoHATUA YCTONYMBOrO N HEYCTONYMBOIO PELLEHUN.

Tb peweHun | OnpegeneHne yctonumsocTu no JlanyHosy. OnpeaeneHue
anddepeH | acMMnToTMYECKon yctonumocTn. CBeaeHne nccrneaoBaHuns
UmanbHbIX Ha YCTOMYMBOCTb NPOU3BOJSIbHOIO PeLLeHuns K

YpaBHEHUN | UCCIeAOBaHUIO HA YCTOMYNMBOCTb TPUBUAIBHOIO PELLEHUS.
N cUCTEM. OnpepeneHve yCTONYMBOCTM TPMBUASIBHOIO PELLEHUS.

das3oBoe npocTpaHcTBO. ®azoBad TpaekTopud. Pas3oBbin
noptpeT. N3obpaxatoLwlasn To4yka. To4yka nokos. PasoBble
nepemMeHHble A58 ypaBHEHNA BTOPOro nopsaka. dasosas
NSIOCKOCTb JIMHEMHOrO ocumnnaTopa. Buabl ToO4kM nNokos
(ysen, cegno, ueHTp, dokyc). OnpegeneHme yCTom4nBocTur
TPMBNANBHOIO peLleHNss CUCTEMbI JIMHENHbIX YPaBHEHU C
NOCTOSIHHbIMW KO3dpuumeHTamu. Metog dpyHKLMK
IlanyHoBa. ViccnegosaHue Ha yCTOMYMBOCTD MO NEpBOMY




(nMHenHomy) npubnwkenunto. Metoa BaH gep MNons.
MepemeHHble BaH aep Nons. PaspeneHve ABMXEHUN.
YpaBHeHue BaH aep lNonsa. CTtaumoHapHble pexXuMbl
konedaHun. Ix yctonumnsocTb. MNpegenbHbin umkn. MNoHatne
06 acMMnNTOTUYECKUX MeToaax.

2. NpakTnyeckne 3aHATUA

2.1

BeeneHve B
npeaomer.
NcTopus.
OcHoBHble
NOHATUA.
YpaBHeHus
nepBoro
nopsigka.

3apava Kowwu gns ypaBHeHus nepsoro nopsaka. Obuwee
pelueHne, obLWwmnn nHTerpan. YpaBHeHus ¢
pasgensarwmnMmcs nepeMeHHbIMU. Y paBHEHWS, KOTOpbIe
CBOLATCS K YpaBHEHNSAM C pas3genstownumMmcs
nepemeHHbIMU. JInHenHoe ypaBHeHue. MeTo Bapuauum
NPON3BOJSILHOW NOCTOSAHHOW (MeTop JlarpaHxa). YpaBHeHue
BepHynnu, ypaBHeHne Pukkatn. YpaBHEHUE B MOSHbIX
anddepeHumanax. PeweHne ¢ NOMOLLbI NHTErpUpYoLLLEro
MHOXUTENS. MHTErpmpyoLwmn MHOXUTENb A58 JIMHENHOTO
ypaBHeHus1. Teopema CyLecTBOBaHUS U €4UHCTBEHHOCTM
peLLeHns ypaBHEHUSA NePBOro Nopsiaka, paspeLLueHHoro
OTHOCUTESNbHO NpoundsoaHon. Ocobble ToYKM, ocobble
peweHus. Buabl ocobbix Touek (y3en, ceano, UeHTp,
dokyc). MeTtoq nocnegoBaTenbHbIX NPUBIIVKEHUNA.
YpaBHeHUs, Hepa3peLLleHHbIeE OTHOCUTESTbHO MPOU3BOAHOMN.
YpaBHeHue Jlarpanxa, ypaBHeHne Knepo. O6wmin metoq
WMHTErpnpoBaHUs.

2.2

YpaBHeHus
n-ro
nopsiaka.
JInHenHble
ypaBHEHUS.

3apava Kowwm ansa ypasHeHust n-ro nopsigka. Metopq
NOHWXEHUS nopsaka. JIMHenHble ypaBHEHNA N-ro nopsiaka.
O6wwe ceoncTaa. MNMpuHuun cynepno3uummn. JINHeNHO
3aBUCUMbIE U NIMHENHO HE3ABUCUMbIE PELLEHUS.
Onpepgenutens BpoHckoro. [1Be TeopemMbl O IMHENHON
3aBMCMMOCTU peLUeHNn MMHEMHOTO OAHOPOAHOrO
ypaBHeHus. AnbTepHatmBa. PyHOamMeHTanbHasa cucrema
peweHun. Teopema o CTpyKType obLuero peLeHns
NMHENHOro OAHOPOLHOrO YpaBHEHUSA. Teopema O CTPYKType
obLLero peLeHns MIMHENHOro HEOAHOPOLHOIO YpaBHEHUS!.
JInHenHble ypaBHEHUS N-ro Nopsiaka ¢ NOCTOSAHHLIMU
KoadppmumeHTamun. XapakTepuctTmyeckoe ypaBHeHue.
Cnyyam npocCTbIX U KpaTHbIX KOpHeN. Cryyan KOMMNNEeKCHO-
COMpsKeHHbIX KopHen. HeoagHopoaHble ypaBHEHUSA CO
cneumanbHoOM NpaBoun YacTblo. Pe3oHaHc. JInHenHbIn
ocumnnatop. Metog Bapmaumm Npon3BOSIbHbIX MOCTOSAHHbBIX
ANs NIMHENHOrO YypaBHEHNSA BTOPOro nopsaaka.

2.3

Cucrtembl
NUHENHbIX
ypaBHEHNN.

MpuHuun cynepnosunumn. Onpegenntens BpoHckoro.
AnbTepHaTuBa. TeopeMbl O CTPYKTYpe 0bLlero peLleHus
OAHOPOOHOM 1 HeogHOPOAHOW cucTeM. CUCTEMbI NIMHENHbBIX
ypaBHEHUN C NOCTOAHHBLIMU KO3 pUumeHTamu.
OpHopoaHble cuctembl. Cnyyam NpoCTbIX U KpaTHbIX
KOPHEeWN XxapakTepucTmyeckoro ypasHeHus. HeogHopoaHble




CUCTEMbI CO crneunanbHOW NPaBoun YacTblo.

2.4 | Ycronuusoc | OnpegeneHne yCTONYNBOCTU TPUBUATBHOIO peLleHuns
Tb CUCTEMBbI JIMHENHBIX YPaBHEHUI C NOCTOAHHBIMU
KoappuumeHtamun. ccnegosaHne Ha yCTOMYMBOCTL MO
nepBoMy (NMMHENHOMY) NPUBIIVKEHNIO.

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

Bugbl 3aHATWIA (4acoB)
HavmeHoBaHue Tembl
Ne n/n (pasgena) gucumnnuHbl Jlekunn MpakTnyeckue Tlaboparop - Camoctositen Bcero
Hble bHas paboTta

1.1 BeeneHue B npegmer.
NcTtopus. OCHOBHbIE 10 10 12 32
NOHATUSA. YpaBHEHUS
nepBoro nopsaka.

1.2 YPaBIjeHVIFl n-ro nopsigka. 10 10 12 37
JInHenHble ypaBHEHUS.

1.3 Cucrtemsl JTNHENHBIX 6 6 3 20
ypaBHEHUN.

1.4 YCTONYNBOCTb PELLEHUN. 8 8 8 24
UToro: 34 34 40 108

14. MeToan4yeckne ykasaHus Ans o6y4aroLWmxcsa N0 OCBOEHUIO AUCLMMIIUHDI

Mpn M3y4yeHun gucumninHbl peKoMeHAYeTCa NCNONb30BaTb CriegyoLme cpeacTsa:

- PEKOMEHAYEMYI0 OCHOBHYIO U JOMNONTHUTENbHYIO NUTEpaTypy;

- MeToOQMYECKMNE yKaszaHmsa u nocobus;

- ANEKTPOHHbIE BEPCUM YHEOHNKOB 1 METOLAMYECKMX YKA3aHWUA ANs BbINONIHEHMSA NPaKTUYECKNX
pabor.

dopma opraHu3aumm caMoCToATENBHON paboTbl: MOArOTOBKA K ayAUTOPHBIM 3aHATUAM;
BbINOJSIHEHME JOMALLHUX 3a4aHWI; BbIMOSTHEHME KOHTPOSIbHBLIX paboT.

Mpn Mcnonb3oBaHUN ANCTAHLMOHHBIX 06pa3oBaTeNbHbIX TEXHOMOMMN U 3NEKTPOHHOO
o6y4yeHuns BbINOMHATL BCE YKasaHus npenogaBaTtenen, BOBpeEMS NOAKMYaTbCs K online
3aHATUAM, OTBETCTBEHHO NOAXOAUTL K 3a4aHNSM A1 CaMOCTOATENbHOM paboThl.

15. lMepeyeHb OCHOBHOM WU [AOMOJSIHUTENBLHOM nUTepaTypbl, PECYPCOB WHTEPHEeT,

HeoOGXxoAUMBbIX AN OCBOEHUS1 AUCLMUNIIUHBI (Criucok numepamypbl 0GhOPMISIEMCS 8 COOM8ememeauu
¢ mpebosarusimu TOCT u ucrions3yemcsi obuwjasi CK8O3Hasi Hymepauyus 0518 ecex su008 UCMOYHUKO8)

a) OCHOBHas nuTepartypa:

Ne n/n NCTOYHUK

Jinteun [.B. ObbikHOBEHHbIE AN depeHUManbHble ypaBHeHUS: y4ebHoe nocobue /
JinteuH O.6., Menewko C.B., MamaeB N.N. — Mocksa: Ctaspononbckun 'AY,
2017. — 76 c. — ObBbIkHOBEHHbIE AndepeHunanbHble YpaBHEHNSA [ONEKTPOHHbIN
pecypc]: YuyebHoe nocobue / [1.6. JlnteuH, C.B. Menewko, .. MamaeB -
CraBponosnb: AFPYC CTtaBpononbCKoro roc. arpapHoro yH-ta, 2017. — ISBN
gau_00125. — <URL:https://www.studentlibrary.ru/book/stavgau_00125.htmI>.



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

TBeppoxnebosa E.B. AuddepeHumnansHble ypaBHEHUS. Y CTONYMBOCTb PELLEHWN.
YpaBHEHWSI U CUCTEMbI NEPBOro nopsaka: yuebHoe nocobue / Teeppoxnebosa E.B.
— Mockea: MUCunC, 2020. — 165 c. — [uddepeHumansHble ypaBHEHUS.
YCTONYNBOCTb pELLEHN. YPaBHEHNSA N CUCTEMbI NEPBOro Nopsiaka [ONeKTPOHHbIN
pecypc]: y4eb. nocobue / E.B. Teepgoxnebosa. - M.: MUCnC, 2020. — ISBN 5-
907226-67-8. —
<URL:https://www.studentlibrary.ru/book/ISBN9785907226678.html|>.

6) gononHuTenbHaa nuTepartypa:

Ne n/n

NCcTOYHUK

TuxoHos A.H. udbdepeHumanbHble ypaBHeHUs: y4ebHuK / TuxoHoB A.H.,
BacunbeBa A.B., CeewHunkoB A.I'. — Mocksa: dusmatnut, 2002. — 256 ¢. —
OnddepeHumanbHble ypaBHEHUS [ONEKTPOHHLIN pecypc): Yueb. anga By3oB /
TuxoHoB A.H., BacunbeBa A.B., CeBewHukoB A.l". - 4-e nag., - M.: duamatnur, 2002
Kypc Bbiclwen matemaTukm n matemaTunyeckon pusmkn. Bein. 6. — ISBN 5-9221-
0277-3. — <URL:https://www.studentlibrary.ru/book/ISBN9785922102773.html>.

anberonby J1.9. AnddepeHumnanbHbie ypaBHEHUS: y4ebHuK / Onberonbl J1.9. -
Mocksa: Hayka, 1965. - 424 c.

dununnos A.®. C6opHMK 3aga4d no guddepeHumnanbHbIM ypaBHEHUAM: [ydebHoe
nocobue] / A.®. dununnos. — N3a. 4-e .— M.: Jlnbpokom: URSS, 2011 .— 235, [2]
C. : un., Tabn. — (Knaccmyeckuin y4ebHuk MINY). — ISBN 978-5-397-01632-2.

16. NMepe4vyeHb y4eOHO-MeTOaQNYECKOrO ob6ecneyvyeHns ANs CaMOCTOATEeNbHOM paboTbl

Ne n/n

NcToYuHMK

Buabl Toukn nokos: y4ebHo-meToauyeckoe nocobue / coct.: E.I'. benombiTuesa,
A.J1. Dopodpees, C.B. Endumos, IN.A. KypuHa, E.B. TyneHko, A.®. KypuH. —
BopoHex: U3pgatenbckmun gom BI'Y, 2017. — 37 ¢. — Tupax 50. 2,3 n.n.

MeTop BaHn gep Nons. AcumMntoTndecknin MeTo ycpeaHeHus. YpaBHeHns BaH gep
Mons, QydduHra, MaTtbe: yuebHO-MeTOaMYECKOE nocobue / BOpoHeEX. roc. yH-T;
cocT.: E.I'. BenombiTueBa, E.B. TyneHnko, A.®. KypnH. — BopoHex: N3gaTenbckum
aom BIY, 2019. — 79 c.: un. — bubnuorp.: c. 78.

17. ObpasoBaTenbHbie TEXHONIOMMN, UCNONb3yeMblie NpU peannsaumm yueoHomn
AUCLUMNINNHBLI, BKNOYasa AUMCTaHUUOHHbIe obpa3oBaTenbHble TexHonoruu (A4O0T),
3neKTpoHHoe oby4yeHue (J0), cmewaHHoOe 0by4eHue):

Mpy peanusauuy QUCUMNIMHBI MOTYT UCMONb30BATLCS TEXHOMOTNM 3NTEKTPOHHOIO 00YYEeHMs 1
AMCTaHUMOHHbIE 0Opa3oBaTerbHble TEXHONMOrMK Ha 6a3e nopTana edu.vsu.ru, a Takke apyrue
[AOCTYMHble pecypcbl ceTu VMIHTepHeT.

18. MaTepMaﬂbHO-TeXHquCKoe obecneyeHne AUCLUMNIIUHI:

JlekumoHHas ayanTopud, ayautopun anda npakTtndeckmnx 3aHATUN



https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=2646&TERM=Твердохлебова,%20Е.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,%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

19. OueHo4HbIe cpeacTBa AN NpoBeAeHUs TeKyLen U NPOMEXYTOYHOM aTTecTauumn

MopsifoK OLEHKN OCBOEHMS 0byYatoWwmnmmncs y4ebHoro MaTepurana onpeaensieTcs
coaepkaHMeM crneayoLmx pasgenos AncumnnnHbl: MNMopsiaok oLeHKN 0CBOEHMS
obyyatoLmmmcs yyebHoro matepuana onpeaenseTcs CoaepXKaHvem crieqyroLmx pasaenos
AVUCUMNINHDI:

T i) I
(Momynsl) KOMMNeTeHUMM

1. | Pasgensbl 1-4 OrliK-1.1 KoHTponbHble paboTbl

2. | Paspgenbl 1-4 OrlK-1 OrlK-1.2 KoHTponbHble paboTbl

3. | Pasgenbl 1-4 OrlK-1.3 KoHTponbHble paboTbl

20 TunoBble OLEHOYHbLIe cpeAcTBa M MeToAMYECKUe MaTepuanbl, onpegensioLwume
npouenypbl OLleHUBaHUA

20.1 TekywWwMn KOHTPOSb YCNEBaeMOCTHU

KoHTposnb ycneBaemMocTi No AUCLMIIIMHE OCYLLIECTBIISIETCS C NOMOLLbIO CreayoLmx
OLIEHOYHbIX CPeACTB:
— KOHTPOJIbHblE paboThl

MepeyeHb 3agaHUN AN KOHTPOJbLHbLIX paboT

KoHmponbHas padoma N2 1. AudgepeHyuaroHole ypabreHus 1-z0 nopsadka.

3adaHue 1 (10 0arroB). Pewumo dudpdpeperyuanroHoe ypabBreHue y'-y/(x+2)=x2+2x.
3adaHue 2 (15 0aano0B). Pewumo dudpdpeperyuarvroe ypabBrerue (y+2y-x)dy=2x.
3adaHue 3 (15 0aAro0B). Peuiumo dudpdpeperyuarvroe ypabBrerue 3xy'+5y=(4x-5)y".
3adaHue 4 (20 0arroB). Pewumo dudpdpeperyuaroHoe ypaBreHue e'dx+(cos y+xeY)dy=0.
3adaHue S5 (20 0arro0B). Pewumo dudpdpeperyuanrvHoe ypabBreHue y=xy'-y2.

KoHmpoabHas padoma N2 2. AudgeperHyuaroHole ypabreHus n-20 nopsdka u

cucmemeol ypabHeHuil.




3adaHue 1 (15 0arroB). Pewumo dudpdpeperyuanrvHoe ypabBrerue o + 243) + o2) =
o.

3adaHue 2 (20 0arroB). Pewumb cuctemy dugpgpepeHuuarbHbix ypaBreruil x’= x -
54 Y'=2x- 4.

3adaHue 3 (15 0aaroB). Pewumpb 3adavy Kowu '+ 4y = 8 ctg 2x  fn/4) = 5,
S04 = 4.

3adaHue 4 (20 0aAn0B). Pewumb 3a0a4y Kowu ¢~ - y'= 2e+ cos x;  O) = ylO)
= y’(0) = o.

OnucaHue TeXHONOrMM NPoOBeAEHUS

TpeboBaHus K BbINOSTHEHMIO 3a4aHWI (MW LWKanNbl U KPUTEPUN OLEHMBAHUS)

20.2 NMpomexyToyHas aTrecTauums

MpomexxyTouHas aTTectauust No AUCLUMMNITMHE OCYLLECTBSAETCS C MOMOLLbIO CNeayLLIMX
OLIEHOYHbIX CPeaCTB:
cobecefoBaHMe No BONpocam Ha 3K3aMeHe.

Hepequb BOMNPOCOB K 3K3aMeHYy.

1. YpaBHeHue ¢ pasgensaiowmmmncsa nepemeHHsimm. Obwmin nHterpan, obuiee pelueHue,
YacTHble peLUeHus.

2. JlnHenHoe ypaBHeHuMe nepBoro nopsigka. Metoa Bapuaumnm nponsBosibHOM NOCTOSAHHOM
(MMarpanxa).

3. YpaBHeHune bepHynnu.

4. YpaBHeHue PukkaTtn.

5. YpaBHeHue B nonHbix guddepeHumnanax. PelwleHne ¢ NOMOLLbIO MHTErpUpYoLEero
MHOXUTEnNs (CnyyYan 3aBUCMMOCTU MHOXUTENS TOMBbKO OT X UIU TONbKO OT Y).

6. NHTerpmpyowmnn MHOXUTENb AN JIMHEWHOIO ypaBHEHUS.

7. 3agaya Kowwm ans ypaBHeHUsa NepBoOro nopsaka.

8. Teopema 0 cyLLeCTBOBaHUN U €ANHCTBEHHOCTW peLleHNsa ypaBHEHUS NepBOoro nopsaka,
pa3peLleHHOro OTHOCUTESTbHO NPOU3BOLAHON.

9. Ocobble ToYkM, ocobble pelueHus. Bugbl ocobbix TOYeEK: y3en, ceano, LeHTp, Gokyc.
10. MeTog nocnegoBaTtenbHbIX NPUBNMKEHNI pPELLEHNS YpaBHEHMS NEPBOro Nopsaaka.
11. YpaBHeHWs1 nepBoro nopsigka, HepaspeLleHHble OTHOCUTENBHO NPOU3BOAHOM (Cry4aw,
Korga BblpaXkaloTcs X unu y).

12. YpaBHeHue JlarpaHxa.

13. YpaBHeHue Knepo.

14. 3apava Kowwn gns andpgepeHumansHOro ypaBHeHUs N-ro nopsiaka.

15. O6wme cBOMCTBA NMHENHOIO YpaBHeHus. MpuHLUmMN cynepnosnumu.

16. Onpepenutens BpoHckoro. [1Be TeopeMbl O IMHENHOW 3aBUCUMOCTU. AnbTepHaTUBA.
dyHOamMeHTarnbHas cuctemMa peLLeHui.



17. Teopema o CTpykType 0bLLero pelweHns IMHENHOro OOHOPOLHOMO YPaBHEHWS.

18. Teopema o cTpykType 0bLLero pelweHnst MIMHEMHOro HEOQHOPOLHOMO YPaBHEHUS.

19. OgHopogHoe NMHENHoe ypaBHEHWE N-ro nopsagka ¢ NOCTOSAHHBIMU KO3 duumeHTamu.
Xapaktepuctmyeckoe ypaBHeHue. Criydam NpoCTbiX KOPHEN.

20. OgHOpOAHOE NMHENHOE YypaBHEHME N-TO NopsiAKa C NOCTOAHHBIMU KO3dhdmumneHTamu.
Cnyyan KOMNNEeKCHO-CONPSXEHHbIX KOPHEN XapaKTepUCTUYECKOro YpaBHEHNS.

21. OgHOpPOAHOE NMHENHOE YpaBHEHME N-TO NopsiAKa C NOCTOAHHBbIMU KO3hrumneHTamn.
Cnyyan KpaTHbIX KOPHEN XapakTepUCTUHECKOro ypaBHEHUS.

22. HeogHopogHoOe NMHenHoe ypaBHEHWE N-ro nopsigka ¢ NOCTOAHHbIMU KO3hdULMEHTaMu.
Cniyyan cneumansHom npaBon Yactn. PesoHaHc.

23. MeToq Bapuavumm nponsBOSbHbIX NOCTOSAHHLIX (JlarpaHxa) Ans MMHENHOro ypaBHEHUSA
BTOPOro nopsigka.

24. CucTeMbl NMMHENHBIX YpaBHeHWA. MpuHumn cynepnoauumn. Onpegenntens BpoHckoro.
CTpykTypa obLiero peweHst OagHOPOLHOM N HEOQHOPOAHOW CUCTEM.

25. OgHOpPOAHbIE CUCTEMbI IMHENHBIX YPaBHEHUI C MOCTOAHHBIMU KO3hdmUneHTamu.
Xapaktepuctumyeckoe ypasHeHue. Criydyam npocTbIX, KpaTHbIX, KOMMIIEKCHO-COMPS>KEHHbIX
KOPHEN XapaKTepnCTUYECKOro ypaBHEHUS.

26. HeogHopogHble CUCTEMBI NIMHENHBIX YPaBHEHUIN CO crieumanbHOW NPaBon YacTbio.
PesoHaHc.

27. NoHATMSA YCTOMYMBOIO U HEYCTOMYUBOTO peLleHn cuctemMsl audpdepeHumnanbHbIX
ypaBHeHUn. OnpegeneHne ycTtonymBoCTU U aCUMNTOTMYECKOM YCTOMYMBOCTHM MO J1anyHoBY.
28. CBefieHve ccrneaoBaHUs Ha YCTOMYNMBOCTb NPOU3BOSIBHOIO peLleHnst K MccnegoBaHuio Ha
YCTONYMBOCTb NPOU3BOJSIbLHOMO PELLEHUS.

29. ®a3oBoOe NPOCTPaAHCTBO, (hazoBada TpaeKkTopusd, as3oBbln NOPTPET, M3obpaxaroLwas Touka,
To4YKa nokos. ®asoBble NepeMeHHbIe AN ypaBHEHMS BTOPOro nopsaka.

30. dasoBasi NIOCKOCTb JIMHEMHOIO ocuMnnaTopa 6e3 3aTyxaHus.

31. Buabl To4KM Nokosi. Tovka Nokos Tuna «ysesn».

32. Bnabl To4kM Nokosi. ToYka Nokos TMna «ceanoy.

33. Buabl Toukn nokosi. Touka NOKOS TUNa «LEHTP».

34. Buabl To4kKn nokosi. Touyka nokoa Tuna «pokyc»

35. OnpegenexHne yCTon4mBOCTU TPUBUANBHOIO PELLEHNS] OAHOPOLHOM CUCTEMBI C
NOCTOSAHHBIMU KO3(PPMLMEHTAMM MO KOPHAM XapaKTEPUCTUYECKOTO YpaBHEHUS.

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

37. Metog BaH gep lNong. NepemeHHble BaH aep Nonga. PasgeneHne aBMXeHUN.

38. YpasHeHue BaH aep Nonsa. CtaumMoHapHble peXuMbl, UX YCTONYNBOCTL. MNpeaenbHbIn LMK,

MepeyeHb NpakTUYECKUX 3aaau.

AnddepeHumanbHbie ypaBHEHUSA U CUCTEMbI ypaBHEeHUI, 3aaadva 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=Xx-y. 9. X'=-xty, Y'=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. X'=y, y'=x. 19. xX'=-4y, y'=x-4y.

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

21. y-yl(X+2)=x2+2x. 26. y'+(1-2x)y/x3=1.

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

23. y'+2xy=2x33, 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’.

YCTONYNBOCTb TPUBMNASIBHOMO peLUEHNSI CUCTEMbI YPaBHEHUIN NO NMHENHOMY NPUBIVKEHMIO.

1. X'=x-3y+x3-8xy, y'=4x+y-1+e™.

2. X'=2x-y-sin X, y'=4x+y+cos y-e®

3. X'=2.5x-y-1+(1+x)¥2,  y'=4x-y+In(1+y?).

4. X=-6x-y-1+x’+e*cosy, Yy=x-3y+y2

5. X'=2x+y-2+2 e*cos?y, y'=-y+In(x+1)+e’-1.



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

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

Kputepum oueHMBaHnA KoMNeTeHLNN

KpI/ITepVII/I OLleHMBaHNSA KOMMNETEHLMI

YpoBeHb
ChopMUPOBAHHOCTH
KOMNEeTEHLNN

LLikana oueHok

O6yuatowmics B NoNHON mepe Bnageer
NOHATUNHBIM annapaTtoMm U TeoPEeTUYECKUMHU
OCHOBaMW AUCLMMNIINHbLI, crocobeH
UNACTPMPOBATh OTBET NpuMepamu, baktamu,
AAHHBIMU Hay4HbIX UCCrefoBaHNn, NPUMEHATb
TeopeTU4eCcKmne 3HaHus Ons peLleHns
npakTU4eCcKnX 3agay gaHHoOM OUCLMNNUHbI.

lNoBbILLIEHHbLIN
YPOBEHb

OT1nnyHo

O6yuvatowmmnca B NoNHON mepe Bnageet
NOHATUNHBIM annapaTtoMm U TeoPEeTUHECKUMMU
OCHOBaMu AUCLUUMNIINHBI, crnocobeH
UNMACTPMPOBAaThL OTBET NpuMepamMu, hakramu,
AaHHBIMU Hay4HbIX UCCeLOoBaHUN, NPUMEHSATb
TeopeTU4ecKkmne 3HaHus Ons peLueHns
NPaKTUYECKNX 3agad AaHHOW ONCLMMIHDI.
[onyckaeT owmnbKn Npy peLLeHnn aTux 3agad.

basoBbi ypoBeHb

XopoLuo

O6yyatowmmnca YyacTuyHo BnageeT NOHATUNHBIM
annapaTtom u TeOpeTUHEeCKMMM OCHOBaMU
ANCUMNNUHBI, cnocobeH MNNCcTpupoBaTb OTBET
npumepamu, akTammn, JaHHBIMU HayYHbIX
nccnegoBaHnin, NPUMEHSTL TeopeTnYeckme
3HaHUA AN peLleHns NPaKTUYeckux 3agad
AaHHOW OUCLIUMNINHBI.

[onyckaeT oWmnOKN Npy peLLeHnn 3TUX 3agad.

[MoporoBbi ypoBEHb

YpoBneTBopuTeESb
HO

OTBeT Ha KOHTPOJSTbHO-U3MEPUTENBHbIN
mMaTepuan He COOTBETCTBYET MoObIM
Tpem(4eTbIpEM) N3 NEPEUNCIIEHHbIX
nokasartesnen. Obyyarowmmncsa geMoHCTpupyeT
OTPbIBOYHbIE, (PbparMeHTapHble 3HaHWS,
gornyckaet rpybble owmnobkn

HeynosnetBopute
NbHO




