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PABOYAS MPOrPAMMA YYEEHOW OUCLMMNIUHBI

B51.0.11.05 O6bikHOBeHHbIe auddepeHUnanbHbIe YpaBHEHUSA

1. Kog u HauMeHOBaHMe HanpaBlieHUs1 NnoAroToBku/cneynanbLHOCTU:

14.03.02 AgepHble dur3nkKa 1 TEXHOMOInm

2. Mpodunb nogroroBku/cneumnanmnsaumna: Prsmnka aTOMHOro gapa 1 Yactul,

3. Ksanudukaumsa BbinyckHuka: 6akanasp
4. ®opma ob6yUYeHUA: 0YHas

5. Kachegpa, oTBevarowasn 3a peanmsaumio aucumnnuHbl: 0803 kadegpa MateMaTnyeckom

dU3nNKM 1 NHOOPMAaLIMOHHBLIX TEXHOJI0TUN

6. CoctaBuTenb nporpamMmmbl: KypuH AnekcaHap Pegoposud, kKaHanaat pusmko-

MaTeMaTU4YEeCKNX HayK, JOLUEHT

7. PekomMeHaoBaHa: Hay4yHo-mMeToan4yecknm coBeTtomMm pusmndeckoro dakynbrera,
npoTtokon Ne 6 o1 27.06.2022r

8. YuebHbIn roa: 2023/2024 CewmecTtp: 3



9.Lllenu n 3agayum y4eO6HOM ANCLUUNIINHDI:

uenb OMCUMNAWHBI:  CcOpMUMpOBaTb Yy CTYAEHTOB (pyHOAMeHTarnbHble OCHOBbl BecbMa
pa3BeTBnEHHOro 6asoBoro kypca «OuddpepeHumanbHble ypaBHEHWUS», MO3BOMSAIOWMNE BECTU
nccnegoBaHns rno pasnuyHbiM Hay4YHbIM HanpasfeHUAM crneumanbHOCTU.
3ajauv OUCUNNIIVHbI:

e KN3yyeHue 6a30BbIX NOHATUN Teopun auddepeHUmanbHbIX YpaBHEHUN;

e  OCBOEHME OCHOBHbIX MPUEMOB peLleHNsa NpakTU4YecKnx 3agad no Temam OUCLUUNIIHLI,

e nNpuobpeTeHne onbiTa paboTbl C MAaTEMATUYECKON U CBSA3AaHHOM C MaTEMaTMKOW Hay4YHOW

n ydebHOM nuTepaTypon;
e pasBUTUE YETKOro SIOMMYECKOro MblLUSIEHUS.

10. MecTo yyeb6HOM ancuunuHbI B cTpykType OOIT:

Oucumnnuua  «[OuddepeHunanbHble  ypaBHEHUS» OTHOCUTCA K MaTeMaTu4eckomy WU
€CTECTBEHHOHAY4YHOMY UMKy AUCUMNIMH y4ebHOro nnaHa u sBfseTcs COCTaBHOW 4acTbio
rpynnbl NnpegMeToB, 06beanHEHHbIX B Moaynb «MatemaTtukar». [JaHHaa gucumnnmHa sBnaeTca
HeobxooMMOW ONA  OCBOEHWUS OCTalbHbIX OUCUMMMAWH €CTEeCTBEHHOHay4HOro uukna u
ancumnnuH npodgeccnoHansHoro umkna OOIMN n oTHocuTcA K rpynne o6a3atenbHbIX ANCUUNIINH
OTpacnM HaykMm U HayyHoM chneumanbHocTn obpasoBaTenbHon KomnoHeHTol OOl (B
cootBeTcTBUN C PepepanbHbIMM rocygapcTBeHHbIMU TpeboBaHuamn (PIT)). CopepxaHue
AncumnnuHel 6asnpyeTcs Ha 3HaHUSX, NPUOBPETEHHbIX B Kypcax MaTeMaTMyecKoro aHanusa u
nuHenHon anrebpbl.

11. MnaHupyemble pe3ynbTaTbl 00y4eHUsi No AucuunnuHe/Moayno (3HaHWUA, YMEHwUs,
HaBblK1), COOTHECEHHbIe C NMMaHupyeMbIMN pe3ynbTaTaMu OCBOEHUS obpa3oBaTesibHOMN
nporpaMmmbl (KOMMNETEHLUAMU BbINMYCKHUKOB):

Kog HassaHue Kog(bl) WNHankaTop(bl) [MnaHvpyemble pesynbTarhl
KomMneTeHumm oby4eHuns
Ol1K- | CnocobeH OlK-1.1 | Bnageet 3HaHuaAMHK 3HaeT anddepeHumanbHble
1 NPUMEHSATb dyHAaMeHTanNbHbIX ypaBHEHUS, KOTOpblE
6asoBble pasfenoB MaTeMaTUKu. ncnonb3yTes Ans
3HaHusA B NOCTPOEHNS MOAENEN U
obnactu KOHCTPYMPOBAHNSA aniropuTMoB
dunamko- peLleHnsa NpakTU4YeCcKnx 3agav.
MaTtemaTuyeckm
X 1 (unm) OMK-1.2 | Co3gaet 1 npumeHsieT YMeeT npuMeHsaThL
€CTECTBEHHbIX MaTeMaTuyeckue Moaenv | audpdepeHumanbHble Ans
Hayk B cpepe B CBOEi NPaKTUYECKOM peLLeHs NpaKTUYEeCKMX 3aaau.
ceoen [eSITeNbHOCTU.
npodeccunoHan
bHOW
AEeATENbHOCTU
Orl1K-1.3 | YMeeT oueHuBaTb BnageTtb HaBblkamu
rpaHuLbl NPUMEHUMOCTN | KBaNM@UMUMPOBaAHHOIO Bbibopa
NCNONb3yeMbIX n agantaumm
MaTeMaTUYeCKnX anpdepeHunanbHbIX
Moaeneu npu peLeHum ypaBHEHU ONs peLleHns
TUMNOBbIX NpaKkTU4eCcKnx 3agav.
npodeCccnoHanbHbIX
3agav.




12.

O61bem ancumnnuHbl B 3a4eTHbIX eanHuuax/yac. — 3/108.

dopma NpoMeXyTOUYHOM aTTecTaLum - 9K3ameH

13. TpypoemkocTb No Buaam y4yebHom paboTbl
TpyaoEMKOCTb
Bupa yue6Hom paboTbl Bcero Mo cemecTpam
3 cemecTp
AyOUTOPHbIE 3aHATUSA 50 50
rnexkuumn 34 34
B TOM
) npakTnyeckue 16 16
yncne:
nabopartopHble 0 0
CamocTosTenbHasa paboTa 22 22
B TOM 4ucne: kypcosad pabota 0 0
(MpoekT)
dopma NPOMEXYTOYHOW aTTecTaumm 36 36
NToro: 108 108
13.1. CopepkaHne ANCLMNIIUHDLI:
n/n Peanusauus
pasgena
HanmeHoBaH ANCLMNNUHBI
ne pasgena CopepxaHue pasgena UCUUNIIvHGI C MOMOLLbIO
ANCLMNNNUHBI OHNawnH-
Kypca, YMK
*
1. Jlekuunn
1.1 | BBegeHne B | 3agayva Kowwm gnga ypaBHeHus nepBoro nopsigka. Obuwee
npeamer. pelueHne, obwmnn nHTerpan. YpaBHeHus ¢
WUcTopus. pas3gensarwnuMmncs NnepeMeHHbIMIU. Y paBHEHUS, KOTOPbIE
OcHoBHble CBOAATCA K YpaBHEHUSIM C pasgensowmmmncs
NOHATUS. nepemeHHbIMU. JInHenHoe ypaBHeHne. MeTog Bapuaumm
YpaBHeHust Npon3BOSIbHON NOCTOAHHOM (MeTop JlarpaHxa). YpaBHeHue
nepBoro BepHynnu, ypaBHeHne Pukkatn. YpaBHEHNE B MOSMHbIX
nopsaka. anddepeHumanax. PelweHne ¢ NOMOLbI0 UHTErpUpPYOLLEro
MHOXUTENSA. IHTerpupyroLwmn MHOXUTESNb OS5 NIMHENHOIO
ypaBHeHusA. Teopema CyLeCTBOBaHNA N eUHCTBEHHOCTU
peLleHns ypaBHEHUSI MEPBOro Nopsiaka, paspeLleHHoro
OTHOCUTENbLHO Npoun3eoagHon. Ocobble ToYKM, OCOobbIE
peweHuns. Buabl ocobbix Touek (y3en, ceano, LUeHTp,
dokyc). MeTtoa nocnegoBaTenbHbIX NPUONVKEHUN.
YpaBHEHUs, HepaspeLleHHble OTHOCUTESTIbHO NPON3BOAHON.
YpaBHeHue Jlarpanxa, ypaBsHeHne Knepo. O6wmin metog,
WUHTerpmpoBaHus. Teopema CyLLEeCTBOBaAHUSA U
€ONHCTBEHHOCTN PELLUEHNS.
1.2 | YpaBHeHuUs 3apava Kowwm ans ypaBHeHust n-ro nopsigka. MNoHmwxkeHue
n-ro nopsiaka. JInHenHole ypaBHeHus n-ro nopsgka. Obwme
nopsaka. ceonctaa. lNpuHumn cynepnosnumn. JINHENHO 3aBUCUMbIE U
JInHenHblE NMMHENHO He3aBucUMble pewleHus. Onpegenvrens




ypaBHEHMS.

BpoHckoro. [1Be TeopeMbl 0 IMHENHOWN 3aBUCUMOCTH
peLleHnin MINHEWHOro O4HOPOLAHOIO YpaBHEHUA.
AnbTepHaTuBa. PyHOaMeHTanbHas cuctema peLleHnn.
Teopema o CTpyKType 0bLLero peweHns IMHENHOro
OLHOPOAHOro ypaBHeHUs. Teopema O CTpyKType obLuero
peLUeHns NIMHENHOro HEOQHOPOOHOMO YPaBHEHWS.
JInHenHble ypaBHEHUS N-ro nopsiaka ¢ NOCTOSAHHbIMU
KoadppumumeHTamm. OQHOPOOHbIE YPaBHEHMS.
Xapaktepuctuyeckoe ypaBsHeHue. Criydanm npocThbiXx,
KOMMNEKCHO-COMNPSXEHHbIX, KpaTHbIX KOPHEN
XapaKTepucTn4ecKoro ypaBHeHusi. HeogHopoaHble
ypaBHeHus. CneuynanbHas npaBas YacTtb. Pe3oHaHc. MeTog
BapuaLmm Npon3BoSbHbIX NMOCTOSIHHBLIX (MeTop JlarpaHxa)
AN NMMHENHOTrO ypaBHEHUSI BTOPOro nopsaka.

1.3

Cucrembl
TIMHENHbIX
ypaBHEHUN.

MpuHUun cynepnosuumn. Onpegenutens BpoHckoro.
AnbTepHaTuBa. TeopeMbl O CTPYKTYpe 00LLero peLueHns
OAHOPOAHOM N HeOAHOPOAHOM cucTeM. CUCTEMBI JIMHENHbIX
ypaBHEHNIN C NOCTOAHHBLIMWU KO3 PULNEHTAMM.
OpHopogHble cuctembl. Criydam NpoCTbIX U KpaTHBIX KOPHEN
XapaKTepuUCTUYECKOro ypaBHeHUs. HeogHOpoaHbIe CUCTEMBI
CO cneuvanbHOW NPaBoM YacTbio.

1.4

YcronumsocT
b peLLeHni
AndpepeHL
narbHbIX
ypaBHEHUI U
cucrtem.

[MOHATMSA YCTONYMBOIO U HEYCTOMYMBOIO peLLEHNN.
OnpepeneHne yctonumsocTu no JlsnyHosy. OnpegenexHve
acMMmnToTMyeckon yctonumsocTu. CBedeHne uccregoBaHus
Ha YCTONYMBOCTb NPOU3BOJSIbHOIO PeLUEeHUs K
nccnegoBaHnio Ha YCTONYMBOCTb TPUBMANBHOIO peLUEeHNS.
OnpepgeneHne yCTON4YMBOCTU TPUBUANBHOIO PELLEHUS.
daszoBoe npoctpaHcTBO. PazoBasa TpaekTopusi. PasoBbIn
noptpeT. N3ob6paxatowasa Touka. Toyka nokod. dasoBble
nepemMeHHble AN ypaBHeHUs BTOporo nopsaka. asosas
NAOCKOCTb JIMHENHOrO ocuunnsaTopa. Buabl ToukM nokos
(y3en, cegno, ueHTp, dokyc). OnpegeneHne yCTomn4nBocTum
TPMBNANBHOIO PeLUEHNS CUCTEMbI JIMHENHBIX YPaBHEHUN C
NOCTOSAHHbLIMU Ko3adhduumneHTamu. MeTtoq yHKLUM
NanyHosa. MiccnepoBaHne Ha yCTOMYMBOCTL MO NEPBOMY
(nMMHenHomy) npubnmxeHuto. Metog BaH gep NMong.
MepemeHHble BaH agep lNonsa. PasgeneHve ABMXeHUN.
YpaBHeHue BaH gep Nons. CtaumoHapHbie peXxnmbl
konebaHun. Ux yctonumnsocTb. MNpeaenbHbit umkn. MNMoHaTue
06 acMMNTOTUYECKMX MeTodax.

2. NpaKkTn4yeckune 3aHATUA

2.1

BeeneHve B
npegmer.
Nctopus.
OcHoBHbIe
NOHATUSA.
YpaBHeHust
nepBoro
nopsigka.

3apava Kowwm ansa ypaBHeHust nepeoro nopsigka. Obuee
pelueHne, obwmn nHTerpan. YpaBHeHus ¢
pas3gensarwnuMmncs NnepeMeHHbIMIU. Y paBHEHUS, KOTOPbIE
CBOAATCA K YpaBHEHUSIM C pasgensowmmmcs
nepemeHHbIMU. JInHenHoe ypaBHeHne. MeTog Bapuaumm
NPOU3BOJSIbHOW NOCTOAHHOW (MeTop JlarpaHxa). YpaBHeHue
BepHynnu, ypaBHeHne PukkaTtn. YpaBHEHNE B MOSMHbIX
anddepeHumanax. PelwleHne ¢ NOMOLLbI0 UHTErpUpYoLLEro
MHOXUTENSA. IHTerpupyroLwmn MHOXUTESNb OS5 NIMHENHOIO
ypaBHeHusA. Teopema CyLeCTBOBaHNA N eUHCTBEHHOCTU
peLleHns ypaBHEHMSI NEPBOro Nopsiaka, paspeLleHHoro
OTHOCUTENbLHO Npon3BogHon. Ocobble TOYKM, OCODbLIE




pelweHus. Buabl ocobbix Toyek (y3en, ceano, LUeHTp,
dokyc). MeTtoq nocnefoBaTtenbHbIX NPUBIVKEHUNA.
YpaBHEHUs1, Hepa3peLLUEHHbIE OTHOCUTESTbHO MPOU3BOAHOMN.
YpaBHeHue JlarpaHxa, ypaBHeHne Knepo. O6wmnin metoq
WHTErpPMpPOBaHUS.

2.2 | YpaBHeHuUs 3apava Kowwm ansa ypaBHeHust n-ro nopsigka. Metopq
n-ro NOHWXeHUS nopsiaka. JInHenHble ypaBHEHNA N-ro nopsiaka.
nopsgka. O6wwe ceovicTga. MpuHUun cynepno3nummn. JIMHeNHO
JInHenHble 3aBUCUMbIE U JIMHENHO HE3AaBUCUMbIE peLLEHUS.
ypaBHEHUA. Onpepenutens BpoHckoro. [1Be Teopembl O IMHENHON
3aBUCMMOCTU PELLUEHUN NIMHENHOIO OQHOPOOHOrO
ypaBHeHus. AnbTepHatmBa. PyHaameHTanbHasi cuctema
pewweHun. Teopema o CTpyKType obLero peleHms
NNHENHOro OAHOPOAHOrO ypaBHEHUSA. TeopemMa O CTpyKType
obLero pelweHnsa IMHENHOIrO HEOAHOPOAHOMO ypPaBHEHMS.
JInHenHble ypaBHEHUS N-ro nopsigka ¢ NOCTOSAHHbLIMU
KoappumumeHTamun. XapakTepucTnyeckoe ypaBHeHme.
Cniyyam NpocTbIX U KpaTHbIX KOpHER. Criydai KOMMNIEKCHO-
COMpsiXeHHbIX KopHen. HeoaHopoaHble ypaBHEHNSA CO
cneunanbHOM NpaBoun YacTblo. Pe3oHaHc. JINHENHbIN
ocumnnatop. Metog Bapmnaumm Npom3sBOSbHbIX MOCTOSAHHbIX
A8 IMHENHOrO ypaBHEHNSA BTOPOro nopsiaka.
2.3 | Cuctembl MpuHUun cynepnosuumn. Onpegenutens BpoHckoro.
NUHENHbIX AnbTepHaTuBa. TeopeMbl O CTPYKTYpe 0o0LLero peLueHus
ypaBHEHUN. | OAHOPOLHOM N HeogHOpPOAHOW cucteM. CUCTEMbI NMUHENHbIX
ypaBHEHNIN C NOCTOAHHBLIMWU KO3 PULINEHTAMM.
OpHopogHble cuctembl. Criydam NpoCTbIX U KpaTHBIX KOPHEN
XapaKTepuUCTUYECKOro ypaBHeHusl. HeogHoOpoaHble CUCTEMBI
CO cneuvanbHOW NPaBoM YacTbio.
2.4 | YctonumsocT | OnpeneneHne yCToNYMBOCTM TPMBUASNBbHOIMO peLLEHNS
b CUCTEMBI NIUHENHbIX YPaBHEHUN C NOCTOSIHHLIMU
KoappuumeHtamun. ccnegosaHne Ha yCTOMYMBOCTL NO
nepBoMy (JIMHENHOMY) NPUBANKEHUIO.
13.2. Tembl (pa3genbl) AUCLUNIIUHBI U BUAbI 3aHATUN:
Buabl 3aHsTMI (HacoB)
Ne HanmeHoBaHne TeMbl CamocTosiTe
Mpaktny | JlabopaTto
n/n (paspgena) aucunnnuHbl | Jlekumn nbHas Bcero
eckue pHblE
paboTa
1.1 | BBegeHue B npegmer.
NcTtopusa. OCHOBHbIe 10 6 6 29
NOHATUSA. YpaBHEHUSA
nepBoro nopsigka.
1.2 YDaBI-JeHVIFI Nn-ro nopsigka. 10 6 6 29
JInHenHbIe ypaBHEHNS.
1.3 | Cucrtembl TTNHENHbIX 4 5 4 10
ypaBHEHUN.
1.4 | YCTOMYMBOCTb pELLUEHUN. 6 2 4 12
1.5 | Metoa BaH gep lNons. 4 - 2 6
WToro: 34 16 22 72




14. MeToan4yeckue ykasaHmsa Ans ooy4aroLWmMXca No 0OCBOEHUIO AUCLUMNIIUHDbI

Mpn M3y4yeHUn gucumnnnHbl peKkoMeHAYeTCa UCNONb30BaTb Creayoline cpeacTaa:

- PEKOMEHAYEMYHO OCHOBHYH M OOMNOSTHUTENBLHYIO NUTEpPaTYpYy;

- MeToOMYECKNE yKaszaH1s u nocooms;

- 3NEKTPOHHbIE BEPCUM YHEOHNKOB N METOANYECKNX YKa3aHUIN AN BbIMOMHEHNSA NPaKTUYECKNX
paboT.

dopma opraHM3aunmn camocToATENbHOW paboThl: NOArOTOBKA K ayANTOPHbLIM 3aHATUAM;
BbIMONMHEHNE AOMALUHUX 3aJaHWUI; BbINOJTHEHWE KOHTPONbHbLIX paboT.

Mpn ncnonb3oBaHMM ANCTAHLMOHHBLIX 0Opa3oBaTENbHbIX TEXHOMNOIMMI U 3NTIEKTPOHHOIO
06y4yeHuns BbINOMHATL BCE yKa3aHMs npenogaBaTternen, BoBpems nogknovatbes kK online
3aHATMSM, OTBETCTBEHHO MOAXOAUTbL K 3aAaHNAM ANS CaMOCTOATENbHOW paboThl.

15. lNepeyeHb OCHOBHOW WU [OMNOJSIHUTENbLHOW nUTepaTypbl, PECYypCOB MWHTEpPHeT,
Heob6XoAUMbIX ANsi OCBOEHUSI AUCLUMNIIUHbI

a) OCHOBHasi nuTepaTypa:

Ne n/n NcToYHUK

JlumeuH [].5. OBbblkHOBEHHbIE AnddepeHumanbHble ypaBHEHNSA: y4ebHoe nocobue /
JlnteuH [.6., Menewko C.B., Mamaes N.N. — Mockea: Ctaspononbckuun 'AY, 2017.
— 76 c. — Ob6blkHOBEHHbIE AN depeHLManbHble ypaBHEHUS [ONEKTPOHHbIA pecypc):
YuebHoe nocobue / A.6. JlnuteuH, C.B. Menewko, .. Mamaes - CtaBponons: ATPYC
CTtaBpononbCcKoro roc. arpapHoro yH-ta, 2017. — ISBN gau_00125. —
<URL.:https://www.studentlibrary.ru/book/stavgau 00125.html>.

Teepdoxnebosa E.B. AnddepeHumnanbHble ypaBHEHNA. Y CTOMYMBOCTb PELLEHUM.
YpaBHEHMSI 1 CUCTEMbI NEPBOro nopsaka: y4ebHoe nocobue / Teepaoxnebosa E.B. —
Mocksa: MUCuC, 2020. — 165 c. — [OuddepeHumnanbHble ypaBHEHUS. Y CTONYNBOCTb
peLleHnin. YpaBHEHNS U CUCTEMbI MEPBOro Nopsiaka [OnekTpoHHbIN pecypc]: yyeo.
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 NcToYHUK

TuxoHog A.H. QnddepeHumansbHble ypaBHeHUs: y4ebHuk / TuxoHos A.H., Bacunbesa
A.B., CeewHukoB A.I'. — Mockea: duamarnut, 2002. — 256 c. —
OundbdepeHumansbHble ypaBHEHUS [ONeKTPOoHHbIM pecypc]: Yueb. anga By3os / TuxoHOB
A.H., Bacunbesa A.B., CBewHukoB A. I'. - 4-e nsga., - M.: PUSMATIINT, 2002 Kypc
BbICLLEN MaTeEMaTUKN U maTemaTtmndeckon pmsunkun. Bein. 6. — ISBN 5-9221-0277-3 .—
<URL.: https://www.studentlibrary.ru/book/ISBN9785922102773.html>.

Anbceaonby 11.9. QuddepeHunansHble ypaBHeHus: y4ebHuk / dnbcronbly J1.9. ---

2 MockBa: Hayka, 1965. --- 424 c.
Qununnos Anekceld ®edoposuy. COOpHUK 3agad no AnddepeHumanbHbIM
3 ypaBHeHuaM: [y4ebHoe nocobue] / A.d. dunmnnos. — N34. 4-e .— M. : Jlnbpokom:

URSS, 2011 .— 235, [2] c. : un., Tabn. — (Knaccudeckun yuyebHmnk MI'y) .— ISBN 978-
5-397-01632-2.




16. NepeyeHb y4yeOHO-MeTOANYECKOrO 06ecneyeHust Ans CamoCToATeNIbHON paboThbl

Ne n/n NcTouHMK

Buabl Toukn nokos: yyebHo-meToandeckoe nocobue / coct. E. I'. benombiTuesa, [. J1.
1 Hopodees, C. B. Endumos, I'. A. KypuHa, E. b. TyneHko, A. ®. KypnH. — BopoHex:
N3patenbckun gom BI'Y, 2017. — 37 ¢. — Tupax 50. 2,3 n.n.

MeTtopg BaH gep Nonga. AcumnToTudeckun Metop ycpeaHeHuna. YpasHeHua BaH gep
Monga, OydduHra, MaTbe: yuebHO-MeToanYeckoe nocobue / BopoHeX. roc. yH-T;
coct.: E.l'. BenombiTueBa, E.b. TyneHko, A.®. KypuH .— BopoHex : N3gaTtensckun
agom BI'Y, 2019 .— 79 c. : un. — bubnwuorp.: c. 78.

17. O6pa3oBaTenbHbie TEXHONOrNU, UCNoNb3yeMble Npu peanusaumm y4eoHom
AUCLUMNNUHBbI, BKIOYaa AMCTaHLUOHHbIe oOpa3oBaTtenbHble TexHonoruu (A4O0T),
3neKTpoHHoe obyyeHue (30), cmewaHHoOe 0Gy4eHune):

I'IpM peann3aunn ancumniiMHbl MOryT NCNOJib30BaTbCA TEXHOJIOTNU 3NTEKTPOHHOIO o6yquM;| n

AMCTaHUMOHHbIE 06pa3oBaTesibHble TeXHONOrMn Ha 6ase nopTtana edu.vsu.ru, a Takke apyrue
AOCTYNHblE pecypchbl ceTu VIHTepHeT.

18. MaTepnanbHoO-TeXHU4YeCKoe obecneyeHne AUCLUUNIINHDI:

NekunoHHasa ayanTopus, ayanTopum Ans npakTU4ecknx 3aHsaTUN.

19. OueHo4HbIe cpeacTBa ANA NpoBeAeHUA TEKYLEeNn N NPOMEXYTOYHOWN aTTecTaummn

Mopsaok OLEeHKM 0CBOEHMS oby4Yatommmncs y4ebHoro matepuana onpeaensieTcs
coaepkaHneMm crneayoLwmx pasgenos ANCUMNINHGBIL

HanmeHoBaHwne
Ne pasfena Komnere | IHAMKaTOP(L OueHouYHble cpeacTea
n/n ONCLUUNSINHBI HUnA(n) Lgﬁﬁ;ﬁgﬁﬂm H PeA
(mogyns)
1. | Pasgennbl 1-4 OrlK-1.1 KoHTponbHble paboTbl
2. | Paspgenbl 1-4 Or1K-1 OrK-1.2 KoHTponbHble paboTbl
3. | Pasgenbl 1-4 OrliK-1.3 KoHTponbHble paboTbl
MpomexyTovHas aTTectaums [MepeyeHb BONpoCOB
dopMa KOHTPONA — 9K3aMeH lMpakTnyeckoe 3agaHue




20. TunoBble OUEHOYHble cpeacTBa M MeToAMYECKUe MaTepuanbl, onpeaensioLwme
npoueaypbl OLueHUBaHUA

20.1 TeKywWMIN KOHTPOJb YCNeBaeMoOCTH

KoHTponb ycneBaeMocTu rno ANCUMNIIMHE OCYLLECTBMASETCS C MOMOLLbIO CreayoLwmnx
OLIEHOYHbIX CPEACTB:

— KOHTPOJibHble paboThbl

MNMepeyeHb 3apaHnn ANA KOHTPONbHbLIX paboT
KoHTponbHas pab6orta Ne 1. AudcddepeHumanbHblie ypaBHEeHUA 1-ro nopsigka.

3apganue 1 (10 6annos). Pewntb anddepeHumanbHoe ypasHeHne Y'-y/(x+2)=x>+2x.
3apganue 2 (15 6annos). Pewntb anddepeHumansHoe ypasHeHne (y>+2y-x)dy=2x.
3apganue 3 (15 6annos). Pewntb anddepeHumansHoe ypasHeHmne 3xy’+5y=(4x-5)y*.
3agaHue 4 (20 6annos). Pewnte auddepeHumnanbHoe ypasHeHne eYdx+(cos y+xeY)dy=0.
3agaHue5 (20 6annos). Pewntb gudpdepeHumanbHoe ypaBHeHne  y=xy’-y2.

KoHTponbHas pa6oTta Ne 2. [lucdhdepeHumanbHble ypaBHEHUA h-ro nopsigka U cucteMbl
ypaBHEHUMN.

3aganue 1 (15 6annos.). Pewnts anddepeHumansHoe ypasHeHne y& +2)3) +12) =0,

3agaHue 2 (20 6annos). Pewntb cuctemy anddepeHumanbHbIX ypaBHeHUNn x’' =x-5y, y’'=2x- .
3aganue 3 (15 6annos). Pewntb 3agauy Kown y~ +4y=8ctg2x; y(n/4)=5;y(n/4) = 4.
3apaHue 4 (20 6annos). PewnTts 3agauy Kown ™ -y~ =2e"+cosx; p(0)=y’(0)=y"(0)=0.

20.2 NMpomexyToyHasa aTrecTaums

MpomexxyToyHas aTTecTauus No AUCUMMNINHE OCYLLECTBNSETCS C NMOMOLLbIO CrieayoLmnx
OLEHOYHbIX CpeacTB:

cobecepoBaHMe No ak3amMeHauMoHHbIM DuneTam.

MepeyeHb BONPOCOB K 3K3aMeHYy.

1. YpaBHeHue ¢ pasgensiowmmmncs nepeMeHHsiMn. Obwmn nHterpan, obuee peweHme,
YacTHbIE PELUEHMS.

2. JlnHenHoe ypaBHeHWe nepBoro nopsgka. Metoa Bapnayum npor3BosibHOM MOCTOAHHON
(Marpanxa).

3. YpaBHeHue bepHynnu.

4. YpaBHeHne Pukkatu.

5. YpaBHeHue B nonHbix guddepeHunanax. PelleHme ¢ NOMOLLbIO MHTErpupyroLero
MHOXMWTEeNs (Criydyam 3aBUCUMOCTN MHOXUTESNS TONBKO OT X UMW TOMbKO OT Y).

6. VIHTerpmpyowmmn MHOXUTENb ANA IMHENHONO YpaBHEHUS.
7. 3apgayva Kowwm ansa ypaBHeHUSa NepBOro nopsigka.

8. Teopema o cyLecTBOBaHUN 1 eQNHCTBEHHOCTU peLLeHNst ypaBHEHUS NEPBOro Nopsiaka,
paspeLUeHHOro OTHOCUTESIbHO NMPON3BOAHOMN.

9. Ocobble To4kM, ocobble pelleHus. Buabl ocobbix ToYeK: y3en, ceano, LeHTp, okyc.
10. MeTog nocnegoBaTtenbHbIX NPUBNMKEHNI pELLEHNSA ypaBHEHMSA NEPBOro nopsaka.



11. YpaBHeHna nepBoro nopsgka, HepaspeLleHHble OTHOCUTESTbHO NPOU3BOAHON (Cryyau,
KOr[a BblpaXkatoTCs X UNn y).

12. YpaBHeHue JlarpaHxa.

13. YpaBHeHue Knepo.

14. 3apayva Kowwn onsa andpdepeHumansHOro ypaBsHeHUs N-ro Nopsiaka.
15. OBwme cBONCTBA NMHENHOIO YpaBHEHUA. [pnHUMN Cynepnosnumm.

16. Onpegenutens BpoHckoro. [1Be TeopeMbl O IMHENHON 3aBUCMMOCTU. AnbTepHaTuMBa.
dyHOameHTarnbHasa cuctemMa peLLeHni.

17. Teopema o CTpykType 0bLLero peLeHns NMMHENHOro O4HOPOAHOIO YpaBHEHUS.
18. Teopema o CTpyKType 0bLlero peleHns IMHENHOrO HEOAHOPOAHOIO YPaBHEHNS.

19. OgHopogHOE NMHENHOE YpaBHEHME N-TFO NopsagKa C NOCTOSAHHBIMU KO3 ULUMEHTaMMN.
Xapaktepuctunyeckoe ypaBHeHue. Criydam NpoCTbiX KOPHEN.

20. OgHopoaHoOEe NMHENHOE YpaBHEHME N-T0 NopsiAka C NOCTOAHHBIMU KO3 rumneHTamu.
Cny4an KOMNNEKCHO-COMNPSPKEHHbIX KOPHEN XapaKTEPUCTUYECKOTO YpaBHEHNS.

21. OgHopoAHOEe NMHENHOE YpaBHEHME N-T0 NopsiAka C NOCTOAHHBIMU KO3 runeHTamu.
Cnyyan KpaTHbIX KOPHEWN XapaKTepUCTUYECKOro YypaBHEHUS.

22. HeogHopoaHoe NuHenHoe ypaBHEHWE N-ro nopsigka ¢ NOCTOAHHBIMU KOS dULUmMeHTamu.
Cniyyan cneumansHom npaBon Yactu. Pe3oHaHC.

23. MeTopq Bapvaunn Npon3BosibHbLIX MOCTOSAHHLIX (JlarpaHxa) Ans NMHENHOro ypaBHeHUs
BTOPOro rnopsaka.

24. CucTteMbl NMMHENHBbIX YpaBHeHW. [NpuHumn cynepnosuumn. Onpegenutens BpoHcKoro.
CTpykTypa obLiero pelieHmst Oa4HOPOAHOMN N HEOLHOPOAHOW CUCTEM.

25. OgHOpOAHbIE CUCTEMbI NIMHENHBIX YPABHEHUIN C MOCTOSAHHBIMU KO3 UumeHTamu.
Xapaktepuctunyeckoe ypaBHeHue. Criydam NpocTbiX, KpaTHbIX, KOMMIEKCHO-CONPS>XKEHHbIX
KOPHEN XapaKTepUCTUYECKOro ypaBHEHUS.

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

27. NoHATUSA YCTONYMBOIO N HEYCTOMYMBOIO peLleHnin cuctemol auddepeHumarnbHbIX
ypaBHeHun. OnpegeneHve ycTon4MBOCTU U aCUMNTOTMYECKOM YCTOMYMBOCTHM MO J1anyHOBY.

28. CeefeHve nccnegoBaHvs Ha YCTOMYMBOCTb MPOU3BOSIBHOINO PELLEHUS K UCCef0BaHUI0
Ha YCTONYMBOCTb NPOU3BOSIbHOIO PELLEHMS.

29. ®a3oBoOEe NPOCTPaAHCTBO, ha3oBasd TpaeKkTopus, ha3oBbii NOPTPET, n3obpaxatoLlas
TOYKa, To4Ka nokosi. Pas3oBble NEpPEMEHHbIE AN ypaBHEHMUSI BTOPOro NOpsiaKa.

30. ®a3oBag NNOCKOCTb IMHENHOIO ocuunnaTopa 6e3 3aTyxaHus.
31. Buabl To4ukn nokos. Toyka NoKodA Tuna «yseny.

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

33. Buabl ToukKn nokosi. Touka NOKOA TUNa «LEHTP».

34. Bngpbl TOYkM NOKOs. ToYka NOKOS TUna «PoKyc»

35. OnpegenexHune yCTon4nBoCTM TPMBUASbHOIO peLLIeHNa OAHOPOAHON CUCTEMbI C
NOCTOSIHHLIMW KO3ULMEHTAMM MO KOPHAM XapaKTePUCTUYECKOTO YPaBHEHUS.

36. ccnepoBaHue Ha yCTOMYMBOCTb MO FIMHENHOMY (MO NEPBOMY) NPUBAVKEHWIO.
37. Metop BaH gep lNong. NepemeHHble BaH gep Nons. PasgeneHne oBUMXEHUN.

38. YpaBHeHue BaH aep lNons. CTaumoHapHble pexuMebl, X YCTONYNBOCTL. [peaenbHbii
LK.



ﬂepequ b MPAKTU4YeCKUX 3aaau.

OuddepeHumnanbHble ypaBHEHUS U CUCTEMbI YpaBHEHUI, 3ada4a Kowwuu.

1. y’-2y'=x2-x+e*.
2. y’+2y’+5y=0,

3. y"+8y”"+16y”=0.
4. X'=-3x-y, Yy=x-y.
5. y’-4y'+4y=e> [x3

11. y’-y=e™+x.

12. y’+3y'+2y=0, y(0)=0, y'(0)=1.

13. 4y +4y”"+y’=0.
14. X'=y, y'=x.
15. y"-2y'+y=e* /x°.

21. y-y/(x+2)=x%+2x.

22. 2(x+y*)dy=ydx.

23. y'+2xy=2x3y3,

24. (2x-1-y/x?)dx+(1/x-2y)dy=0.
25. y=2xy’-8y’.

y(0)=1, y'(0)=0.

6. y’+y=cos x+2e* .

7. y'+ 4y’'+5y=0, y(0)=2, y’(0)=0.
8. y’+y’+0.25y=0.

9. X'=-xty, y'=x-y.

10, y"+y'=(e*+1)™.

16. y’+3y'=9x+e?*.

17. y’+3y’=0, , y(0)=0, y’(0)=1.
18. y”’+12y”+36y’=0.

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

20. y’+y=1/cos x.

26. y'+(1-2x)y/x?=1.

27. (13y3-x)dy=4ydx.

28. xy'+y=xy>.

29. (5xy?-x3)dx+(5x%y-y)dy=0.
30. y=3y"*-y'.

YCTONYMBOCTL TPUBMANBHOIO PELLEHUSI CUCTEMbI YPaABHEHWIN MO NIMHENHOMY MPUBNVKEHMIO.

X'=2.5x-y-1+(1+x)"2,
X'=-6x-y-1+x7+e* cos vy,

oo~

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



,D,J'IFI OUuEeHNBaAHUA pe3yribTaToB O6y‘-IeHI/IFI Ha 3K3aMeHe NCMNOoJIb3yeTCA 4-6annbHag WkKana:
«OTJTMYHO», «XOpPOLIO», «yOOBIIETBOPUTESIBHO», KHEYOOBJ1IETBOPUTEIIBHOY .

Kputepum oueHnBaHns KoMneTeHLNN

YpoBeHb
ChopMMPOBAHHOCTH
KOMMNEeTEHLUN

LLikana ouyeHok

O6yuatowmics B nonNHON mepe Brageet
MOHATUMHBLIM annapaToM 1 TEOPETUYECKNUMMN
OCHOBaMW AUCLUMNIIUHBI, crnocobeH
UNMCTPUPOBaTh OTBET NpuMepamMmu, dhaktamu,
AaHHBIMW Hay4YHbIX UCCrefoBaHWI, NPUMEHSATD
TeopeTU4ecKkne 3HaHus Ans peLleHus
NpakTUYEeCcKnx 3ag4ad AaHHOW ONCUMMIIHGI.

[MoBbILLIEHHbIN
YPOBEHb

OT1nnyHo

O6yvatowmmnca B NoIHON Mepe Bnageet
NOHATUNHBLIM annapaTom U TEOPETUYECKNMM
OCHOBaMW AUCLUMNIHBI, cnocobeH
UNMCTPMPOBAThL OTBET NpMMepamMu, hakramu,
AaHHBIMU Hay4YHbIX UCCIeLOoBaHUN, NPUMEHATb
TeopeTUYECKNEe 3HaAHUA AN PELLEHNS
NpakTU4YeCcKnX 3agay JaHHOW ANCLMMINHBI.
JonyckaeT ownbKn Npun peLeHnn 3Tux 3agay.

ba3oBbI ypoBeHb

Xopowo

Ob6yvatowmmnca YyacTuyHo Bnageet
NOHATUNHBLIM annapaTom U TEOPETUYECKNMM
OCHOBaMW AUCLUMNIMHBI, cnocobeH
UNMCTPMPOBAThL OTBET NpMMepamMu, hakramu,
AaHHBIMU Hay4YHbIX UCCIe4OoBaHUN, NPUMEHATb
TeopeTUYEeCKNe 3HaHUA AN PELLEHNS
NpakTU4YeCcKnX 3agay JaHHOW ANCLMMINHBI.
JonyckaeT ownbKn Npun peLeHnn 3Tux 3agavy.

[MoporoBbi ypoBeHb

YnoBneTBopuUTENbHO

OTBET Ha KOHTPONbHO-U3MEPUTENBHbIN
MaTepuarn He COOTBETCTBYET NHOObIM
Tpem(4eTbipeM) N3 NEPEYNCIIEHHbIX
nokasatenen. Oby4yaroLwmncsa AeMOHCTpUpyeT
OTPbIBOYHbIE, (DparMeHTapHble 3HaHMS,
gonyckaet rpybble owmnoku.

Heynosnetsoputens
HO




NIUCT COrNMACOBAHUN

PABOYAA MPOrPAMMA YYEEHOW OUCLMINHDI

HanpaesneHue/cneymnansHocTb 14.03.02 AgepHble dmnanka U TEXHOOrMm

OucumnnunHa 61.0.11.05 O6bikHOBEHHbIE AnddepeHUmManbHble YpaBHEHUS.

Mpodunb nogrotoBkn Prsmnka aTOMHOIO 94pa 1 YacTul

dopma oby4veHnsa ouHas

Y4yebHbin rog 2023/2024

OTBEeTCTBEHHbIN UCMONHUTENb

3aBeayowmm kapegpon maTeMaTn4eCcKomn /
PU3NKN N NHPOPMALIMOHHBIX TEXHoNorMn ~ ——#/~="—— TlepecenkoB C.A. 28.06.2022

UcnonHutenu

[loueHT kadheapbl MaTeMaTU4ECKON

POU3NKN N NHPOPMALMOHHBIX TEXHOSOMNI KypnH A.®. 28.06.2022
COINMACOBAHO

Kypatop OOIl

No HanpasfieHuo/cneLmansHOCTH . 2022

noodnucek pacuwughposka nodnucu

HavanbHuk otgena obecnyxmsanms 3HB .. 2022
nodnucsk pacuwughposka nodnucu

Mporpamma pekomeHaoBaHa Hay4yHO-METOANYECKMM COBETOM hM3NYECKOro hakynbTeTa,
npotokon Ne 6 ot 27.06.2022r




