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PABOYAS MPOrPAMMA YYEBHON AUCLUMIUHDI

51.0.15 OuddepeHUumnanbHble YpaBHEHUSA

1. Kog u HaumeHoOBaHue HanpaBlieHunsA noAaroToBKku/cneynanbHOCTHU:

03.03.02 dusuka

2. Mpodunb noaroroBku/cneymnanusaumua: Prsmka NasepHbIX U CNEKTPabHbIX TEXHOMOMNN;

dusmka TBEepaoro Tena; AnepHaga v megmumHckaga dusnka.

3. KBanudmkauusa BbinyckHuKa: 6akanasp
4. ®opma oby4yeHus: o4Had

5. Kadegpa, oTBevarowas 3a peanusauyuio aucumnnmHbl: 0803 mateMaTnyeckon puamnkm n

MHMOPMALIMOHHbIX TEXHONOIMN

6. CoctaButenb nporpammbl: KypuH AnekcaHgp Pegoposuy, kaHamaaT dusnko-

MaTeMaTn4eCcKnx Hayk, JOUEHT

7. PekomeHaoBaHa: Hay4yHo-MeTOOMYECKMM COBETOM (hU3NYECKOro dakybTeTa,
npoTokon Ne6 ot 27.06.2022r.

8. YuebHbIn roa: 2023/2024 CewmecTp: 3



9.Lllenu n 3aga4n y4e6HON AUCLUNIUHDI
uenb ANCUNNAUHBL: CHOPMUPOBATL Y CTYAEHTOB hyHOAMeHTarnbHble OCHOBbI BECbMa
pa3BeTBNEHHOro 6a3oBoro kypca «dunddepeHumanbHble ypaBHEHMSS», NO3BONAIOLLNE BECTU
nccnegoBaHMs No pasnuyHbIM HayYHbIM HaNpaBeHUAM CneumanbHOCTU.
3aa4v ANCUNNAUHDI:

e  M3yyeHne Ba30BbIX NOHATUM TeopUn auddepeHuUmnanbHbIX YpaBHEHUN;

e  OCBOEHME OCHOBHbIX NMPUEMOB PELLEHUSA NPAKTUYECKNX 3af4a4y MO TeMaM OUCUMMIVHGI,

e npuobpeTeHune onbiTa paboTbl C MAaTEMaTMYECKON N CBA3AHHOW C MaTEMaTUKON Hay4yHOM

n y4ebHOM nuTepaTypowu;
e pasBUTUE YETKOro JTOrMYECKOro MblLUSIEHUS.

10. MecTo y4ye6GHOM AucuMNIuHbI B cTpykType OOI:

AuncumnnuHa «duddepeHumnanbHble YypaBHEHUA» OTHOCUTCHA K MaTeMaTu4eckomy 1
€CTECTBEHHOHAY4YHOMY LMKITY ANCLMNIIMH Y4eBHOro nnaHa u SiBNSeTCs COCTaBHOM YacTbio
rpynnbl NnpegMeToB, 00beanHeHHbIX B Moaynb «Matematukay. [JaHHasa agucumnnmHa sBnseTcs
Heob6xoanmMon 4nst OCBOEHUSA OCTalbHbIX ANCLMNIIMH €CTECTBEHHOHAYYHOrO LMKa 1
AncumnnuH npogeccmoHanbHoro unkna OOl n oTHocuTCA K rpynne obasartenbHbIX ANCLMNIIH
OTpaCnM Hayku U Hay4YHOW crneumnanbHOCTN obpasoBaTtenbHon komnoHeHTbl OOIT (B
cooTBeTcTBMM ¢ PefepanbHbiMu rocyaapcTBeHHbIMM TpeboBaHnamm (PIT)). CogepxaHne
ANcumMnMHbl 6asmpyeTca Ha 3HaHWUSX, NPUOBPETEHHBIX B Kypcax MaTeMaTU4EeCKOro aHanmaa u
NMHEenHon anrebpbi.

11. MnaHupyemble pe3ynbraTbl 0O0y4YeHMsi MO AucuUNuHe/Moayniko (3HaHWUA, YMeHus,
HaBblKK), COOTHECEHHbIe C NMaHUPyeMbIiMU pe3ynbTaTaMu OCBOeHUsi o6pa3oBaTenibHOM

nporpamMmmbl (KOMNeTeHUUSAMU BbINMYCKHUKOB):

Kog | HasBaHue Kog(bl) NuankaTop(bl) lMnaHupyemble pesynbsraTbl
KOMMNeTeHUUN obyyeHns
OlNK | CnocobeH Orl1K-1.1 | Onupaetcs Ha oCcHOBbI | [1eMOHCTpUpPYeT 3HaHUS
-1 NPUMEHATb MaTeMaTtuKku, PU3snKu, anddepeHumanbHbIX U
€CTeCTBEHHOHay4 BbIYUCIIUTENBHOM NHTErpanbHbIX YPaBHEHUN,
Hble 1 TEXHUKN 1 KOTOpble NCNONb3YTCH ANg
o0LenH>XeHepHb! NporpamMMmMpoBaHns NMpu | NOCTPOEHUS MOAENEN U
€ 3HaHus, NOCTPOEHUN Mogenn KOHCTPYyMpOBaHuUS
mMeToabl npeameTHon obrnactm B | anropMTMOB peLleHns
MaTemMaTn4ecKoro pamMKax TeOpeTUYEeCKoro | NpakTU4ecKnx 3agay.
aHanusa u N 9KCNEPUMEHTaNbHOro
MOOEenNnpoBaHus, nccnegoBaHus
TEOPEeTNYECKOro un
akcnepumenTans | OMK-1.2 | lnaHupyeT pelieHune MpumeHsieT
HOro npodgeccmnoHarnbHbIX anpdepeHumnansHbie 1
MCCnenoBaHus B 3ajad C NPUMEHEHNEM | HTerparnbHble ypaBHEHUS
npodeccuoHarnbH €CTECTBEHHOHAY4YHbIX U | AN peLleHns NPakTU4eCcKmx
oV AesiTeNbHOCTU oOLLENHXXEHEPHbIX 3agau.
3HaHUN, METOO0B
MaTemMaTU4eCcKoro
aHanmsa u
MOLENMPOBaHNS




Ol1K-1.3

AHanunsnpyert
pesynesraTbl

TEOPETMYECKOIO 1
3KCNepUMEHTanNbHOro
nccnenoBaHus
npegMmeTHon obnactu B
pamMKax TeopeTU4eCcKoro

Mcnonb3yeT HaBbIk/
KBannguumpoBaHHOro
BblGOpa 1 agantauumn
andpepeHumnanbHbIX U
NHTerpanbHbIX YypaBHEHUI
AN peLleHns UHXKEeHEePHbIX

3ajad B chepe

N 3KCnepuMeHTanbHOro | npodeccrnoHanbHom
nccnenoBaHus OeATEeNbHOCTM.
12. O6bem gucuunnuHbl B 3a4eTHbIX eauHuuax/vyac. — 3/108.
dopma NPOMEXXYTOYHON aTTecTaLmm - 3a4eT C OTMETKON
13. TpynoemkocTb NO BUAAM y4eOHOM paboThbl
B 600 Dl TpyooemMKoCTb
ng y4ebHom paboTbl
Beero Mo cemecTpam
3 cemecTp
AyOUTOPHbIE 3aHATUS 72 72
nekumn 36 36
B TOM
. npakTuyeckue 36 36
yncne:
nabopartopHble 0 0
CamocTtosaTensHas paboTta 18 18
B TOM 4ucne: Kypcoas pabota 0 0
(NpoekT)
dopma NPOMEXYTOYHOW aTTecTaunm 18 18
WNTtoro: 108 108

13.1. CopgepxaHme AUCLUMUNIIUHDI:

n/n Peanunsauus
HanmeHoBa asnena
Hune P
asgena CopepxaHue pasgena ancumninHbl AMCLANTIARG
P C MOMOLLbIO
ANCLUMNNVH y
o OHNawnH-
Kypca, QYMK
1. Nlekuyun
1.1 | BeegeHue B | 3agaya Kowwn ansa ypasHeHusi nepsoro nopsaka. Obuwee
npegmer. pelweHne, obLwmnn nHTerpan. YpaBHeHus ¢
NcTopus. pasgensarwmMmncs nepeMeHHbIMN. YpaBHEHUs!, KOTopble
OcCHOBHblE | CBOOATCS K YpaBHEHUSM C pasaensaowmmMmcs
NOHATUS. nepemeHHbIMU. JInHenHoe ypaBHeHue. MeTop Bapraumm

YpaBHeHu4

NPOn3BONbLHOW NOCTOSAHHOM (MeTop JlarpaHxa).




nepBoro
nopsigka.

YpaBHeHue bepHynnu, ypasHeHne Pukkatu. YpaBHeHune
B NOMHbIX AnddepeHunanax. PelweHne ¢ nOMoLbO
WUHTErpupyoLero MHoXxuTens. NHterpupyowmmn
MHOXUTENb A5 NMUHENHOro ypaBHeHUA. Teopema
CYLLIECTBOBAHNA U €AVHCTBEHHOCTU peLleHNsl ypaBHEHUS
nepBoro nopsiika, paspeLeHHOro OTHOCUTENbHO
npounasogHon. Ocobble ToYKN, ocobble pelueHns. Buabl
ocobbix ToYek (y3en, cegno, LueHTp, gokyc). Metog
nocrnegoBarteribHbIX NPpUbnmMxXeHni. YpaBHeHus,
HepaspeLleHHble OTHOCUTESTbHO NPOU3BOAHOMN.
YpaBHeHue JlarpaHxa, ypaBHeHne Knepo. O6wun meTtoq
NMHTEerpMpoBaHunda. Teopema CyLecTBOBaHUS U
€0WHCTBEHHOCTU peLLeHus.

1.2

YpaBHeHuA
n-ro
nopsigka.
JInHenHble
YypaBHEHUS.

3apadva Kowwn gnga ypaBHeHus n-ro nopsagka. NoHmkeHns
nopsgka. JinHenHole ypaBHeHUs n-ro nopsaka. Obwwme
csonctia. NpuHumn cynepnosuumu. JInHenHo 3aBUCUMbIE
N NIMHENHO He3aBncuMble pelleHns. Onpegenurerb
BpoHckoro. [1Be TeopeMbl O IMHENHOW 3aBUCUMOCTU
peLeHnn NMMHENHOIO OAHOPOLHOIO YPaBHEHUS.
AnbrepHaTuBa. PyHaameHTanbHasa cuctema peLleHun.
Teopema O CTpyKType obLiero peLeHns JIMHENHOro
OOHOPOOHOrO ypaBHeHUS. Teopema o CTpyKType obLuero
peLUeHns IMHENHOro HEOAHOPOAHOIO YPaBHEHUS.
JInHenHblEe ypaBHEHUS N-ro nopsgkKa ¢ NOCTOAHHbIMU
KoappumumeHTamm. OgHOpOaHbIE YPaBHEHUS.
Xapaktepuctuyeckoe ypaBHeHue. Criydam npocThbiX,
KOMIMMEKCHO-COMPSXEHHbIX, KpaTHbIX KOPHEN
XapaKkTepucTMyecKkoro ypasHeHus. HeogHopogHble
ypaBHeHus. CrieumanbHasa npasas Yactb. Pe3oHaHc.
MeTopg, Bapvaumnm Npom3BOSbHbIX NOCTOSAHHbLIX (METoq,
JTarpanxa) onst IMHENHOrO YpaBHEHWSI BTOPOro nopsaka.

1.3

Cucrtembl
NMUHENHBbIX
ypaBHEHUN.

MpuHuun cynepnosuumn. Onpegenurerns BpoHckoro.
AnbrepHaTuBa. TeopeMbl O CTPYKTYpe ObLLero peLleHus
OLHOPOAHON U HeogHOpPoAHOW cucteM. CucTemsl
NNHENHBIX YPaBHEHWNIA C MOCTOAHHBIMU
kKoacbpmumeHtamm. OgHopoaHble cuctembl. Cnyyam
NPOCTbIX N KPaTHbIX KOPHEN XapaKTepUCTUYECKOro
ypaBHeHuda. HeogHopoaHble CUCTEMBI CO CrielnansHON
npaBow 4acTblo.

1.4

Yctondmsoc
Tb peLleHnn
anddepeH
UmanbHbIX
ypaBHEHUI
N CUCTEM.

[MoHATUA YCTONYMBOIO N HEYCTONYMBOTO PELLEHUNA.
OnpeneneHune yctonyunBocTu rno JlanyHosy.
OnpepneneHne acMMNTOTUYECKOW YCTONYMBOCTH.
CBepeHuve nccnegoBaHvs Ha YCTOMYMBOCTb
NMPOM3BOSIbHOIO PELLEHNs K UCCriefoBaHUIo Ha
YCTONYMBOCTb TPUBMArbHOro pelueHns. Onpegenexuve
YyCTONYMBOCTU TpUBMAnbHOro pelleHuns. dasosoe




npocTtpaHcTBo. PasoBasa TpaekTopus. Pa3oBbIN NOPTPET.
N3o6paxatowas Touka. Touka nokosi. PasoBbie
nepemMeHHble A58 ypaBHeHNA BTOporo nopsaka. ®asosas
NAOCKOCTb JIMHENHOIO ocumunnsaTopa. Buabl To4kn nokos
(y3en, ceano, ueHTp, okyc). OnpeaenexHune
YCTOMYMBOCTU TPUBMASBHOIO PELLEHNS CUCTEMBI
NUHENHbIX YpaBHEHNN C NOCTOAHHBLIMUN
kKoapbpmumneHTamu. Metoa pyHkumm JlanyHosa.
WccnepoBaHue Ha yCTONYMBOCTL MO NEPBOMY
(nMHenHomy) npubnuxexuto. Metog BaH gep MNons.
MepemeHHble BaH aep Nonga. PasgeneHne aBmxeHnn.
YpaBHeHue BaH gep NMons. CTaumoHapHble pexuMbl
konebaHun. Nx yctonumeocTb. [peaenbHbIn LMK,
[MoHATHe 06 acMMNTOTUYECKUX MeTOAaX.

2. MpaKkTu4yeckne 3aHATUA

2.1 | BeegeHue B | 3agada Koww anga ypasHeHus nepsoro nopsigka. Obuwee

npeamer. pelueHne, obLWwmnn nHTerpan. YpaBHeHus €

NcTopus. pa3gensarowmMMmucsa nepemMeHHbIMn. YpaBHEHUS, KOTOPbIE

OcCHOBHblE | CBOOATCS K YpaBHEHUSM C pasgensatowmmMmcs

NOHATUA. nepemeHHbIMU. JInHenHoe ypaBHeHue. MeTopq Bapraumm

YpaBHEHUS | NPOU3BONbHON NOCTOSIHHOM (MeTog, JlarpaHxa).

nepBoro YpaBHeHne bepHynnu, ypasHeHne Pukkatn. YpaBHeHue

nopsgka. B NOMHbIX andpdepeHumanax. PelweHne ¢ nomoulbto
WUHTErpupyoLero MHoXxuTens. NHterpupyowmim
MHOXWUTENb AN IMHENHOro ypaBHeHUs. Teopema
CYyLLEeCTBOBaHUSA U e4UHCTBEHHOCTU peLLeHNst ypaBHEHNUSA
nepBoro nopsiaka, paspeLeHHOro OTHOCUTESTbHO
nponsBogHon. Ocobble To4YkM, ocobble pelueHns. Buabi
ocobbIx ToYek (y3en, ceano, LeHTp, dokyc). MeTtoq
nocnegoBaTtenbHbIX NPUBNMXXEHUIA. YpaBHEHUS,
HepaspeLleHHble OTHOCUTENbHO NPOM3BOOHOMN.
YpaBHeHue Jlarpanxa, ypaBHeHne Knepo. O6wun meTtoq
WHTErpnpoBaHus.

2.2 | YpaBHeHus | 3agada Kowwu ansa ypasHeHus n-ro nopsgka. Metoq

n-ro NOHWXeHUs nopsiaka. JInHenHble ypaBHEHNS N-T0

nopsiaka. nopsgka. Obwue ceorcTia. MNMpuHUKMN cynepnosnuumu.

JlnHenHble | JIMHENHO 3aBUCUMbIE U NUHENHO HE3ABUCUMBbIE PELLEHUSI.

ypaBHeHud. | Onpegenutens BpoHckoro. [1Be TeopeMbl O SIMHENHOM

3aBUCUMOCTU pPeLLUEHUN SIMHEWHOINO OAHOPOAHOIo
ypaBHeHud. AnstepHaTtuea. dyHOamMeHTanbHasa cuctema
peweHuin. Teopema o0 CTPyKType obLLero peleHus
NMHENHOro 04HOPOAHOrO ypaBHeHUsA. Teopema o
CTPYKTYpe 06LLero pelweHms IMHENHOro HEOAHOPOLHOIO
ypaBHeHU4. JIMHENHbIE ypaBHEHUS N-TO Nopsaka
NOCTOSIHHBLIMU KO3 dUUMEHTaMU. XapaKkTepUCTUYECKOe
ypaBHeHue. Criydyam npocTbIX U KpaTHbIX KopHen. Cnyyan




KOMIMMEKCHO-COMpPsiKeHHbIX KOpHen. HeogHopoaHble
ypaBHEHNA CO cneuunanbHOW nNpaBomn YacTblo. Pe3oHaHc.
JInHenHbIn ocumnnaTop. Metoa Bapyaummn Npon3BosbHbIX
NMOCTOSAHHbIX ANSA IMHENHOIO YpaBHEHUS BTOPOro
nopsiaka.

2.3 | Cucremsbl MpuHuun cynepnosunummn. Onpegenutens BpoHckoro.
nUHerHbIX | AnbTepHaTtuBa. TeopeMbl O CTPYKType obLuero pelleHus
YpaBHEHUA. | OQHOPOAHOW N HEOOHOPOAHOW cucTeM. CUCTEMBI

NNHENHBIX YPaBHEHWNIA C MOCTOAHHBIMU
koappumumneHTamu. OgHopoaHble cuctemsl. Crnyyau
NPOCTbIX N KPaTHbIX KOPHEN XapaKTepUCTUYECKOro
ypaBHeHuda. HeogHopoaHble CUCTEMBI CO crielnansHON
npaBoun 4YacTbHo.

2.4 | Yctonumeoc | OnpegeneHme yCToMYMBOCTM TPMBMANBHOIMO peLLEeHNs
Tb CUCTEMbI NIMHENHbIX YPABHEHUN C MOCTOAHHBIMU
KoadbpumumeHTamu. MiccnegoBaHne Ha YCTOMYMBOCTb MO
nepBoMy (NMMHENHOMY) NPUBNUKEHNIO.

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

Bugbl 3aHaTU (4acos)
Ne n/n HanmeHosarine Tembl MpakTtnyeckn | JTabopatopHbl CamocToaTenbH
B (pasgena) avcumnnuHbel | Jlekuun ” Bcero
e e asi pabora

1.1 BeegeHve B npeamer.
NcTopusi. OcHoBHbIE 12 14 6 32
NOHATUA. YpaBHEHUS
nepBoro nopsiaka.

1.2 YpaBHEHUS N-ro
nopsgka. JinHenHole 10 12 6 28
ypaBHEHUS.

1.3 Cuctembl TIMHENHbIX 4 4 2 10
ypaBHEHUN.

1.4 YCTOI/I‘-II/I?OCTb 6 4 5 12
peLleHnn.

1.5 MeTtopg BaH goep 4 5 2 8
lNons.
WToro: 36 36 18 90

14. MeTogmnyeckume ykasaHus onsa obyyaroLwmxca no 0CBOGHUIO AUCLIMNTIUHBI

Mpun n3yyeHnn aNCUUNIMHLI PEKOMEHAYETCS UCMONb30BaTh CneayoLLme cpeacTea:

- peKoOMeHayeMYH OCHOBHYIO 1 AOMONHUTENbHYO NUTepaTypy;

- METOAMYECKME YKa3aHNS 1 NOcobus;

- ANEeKTPOHHbIE BEPCUM YH4EOHNKOB M METOONYECKUX YKa3aHUI AN BbINMONTHEHUS MPaKTUYECKNX
paborT.

dopma opraHu3auum caMocTosATeNbHOM PaboTbl: MOArOTOBKA K ayAUTOPHbLIM 3aHATUSIM;
BbIMOMHEHNE JOMALLHNX 3aaHUI; BbINONTHEHNE KOHTPOMbHbLIX paboT.




I'IpM ncnosnb3oBaHNMN ANCTAaHUNOHHDbIX 06p830BaTeJ'IbeIX TEXHOMOMNM " ANEKTPOHHOIO O6y‘-IeHVIFI
BbIMOJTHATb BCE YKa3aHUA npenop,aBaTenePl, BOBpPEMA NOAKIMHHYaTbLCA K online 3aHATUSAM,
OTBETCTBEHHO NOAXOAUTb K 3a4aHNAM AN CAaMOCTOSATENbHON pa6OTbI.

15. lepeyeHb OCHOBHOM W [AOMNOSIHUTENILHOW NUTEpaTypbl, PECYypCOB WHTEpPHET,

Heob6XoAUMBbIX AN OCBOEHUA AUCUMUNIIUHDBI (Criucok numepamypbl 0OPMASEMCs 6 cOomeemcmeauu
¢ mpebosaHusamu MOCT u ucnionb3yemcs obujasi CK8o3Hasi Hymepauyusi 0r1s1 ecex 8UA08 UCMOYHUKO8)

a) OCHOBHasi nuTepaTtypa:

Ne n/n NcToYHMK

JintemH [.B. O6bIKHOBEHHbIE AN depeHLManbHble ypaBHEHNS: y4ebHoe nocobue /
JinteuH O.6., Menewxko C.B., MamaeB N.N. — Mocksa: CtaBponosnbckun ['AY, 2017
.— 76 ¢c. — Ob6blkHOBEHHbIE AnddepeHUnanbHble ypaBHEHNSA [ONEKTPOHHbIN

1 pecypc]: YuebHoe nocobue / [.6. JiuteuH, C.B. Menewko, .. Mamaes -
Crasponons : ATPYC CtaBpononbCKoro roc. arpapHoro yH-ta, 2017. — ISBN
gau_00125 .—

<URL:https://www.studentlibrary.ru/book/stavgau_00125.html>.

Teepaoxnebdosa E.B. [luddepeHumnanbHble ypaBHEHUS. YCTONYNBOCTb PELLEHNNA.
YpaBHEHUSA U cnucTeMbl NepBOro nopsaka: yyedbHoe nocobue / Teepagoxnebosa E.B.
— Mocksa: MUCunC, 2020. — 165 c. — [AuddepeHumansHble ypaBHEHUS.

2 YCTONYNBOCTb peLleHnin. YpaBHEHUS N CUCTEMbI NEPBOro Nopsiaka [ONeKTPOHHbIN
pecypc]: y4eb. nocobue / E.B. TBepgoxnebosa. - M.: MMCuC, 2020. — ISBN 5-
907226-67-8 .—

<URL:https://www.studentlibrary.ru/book/ISBN9785907226678.html>.

0) gononHuTenbHas nuTepartypa:

Ne n/n MNCTOYHUK

TuxoHoB A.H. dnddepeHumnanbHble ypaBHeEHNS: y4ebHUK / TuxoHoB A.H.,
Bacunbesa A.b., CBelwwHukoB A.I. — Mocksa: ®duamatnur, 2002. — 256 c. —
OundbdepeHumanbHble ypaBHEHUSA [ONEKTPOHHbIN pecypc]: Yyeb. ansa By3os /

1 TuxoHoB A.H., Bacunbea A.b., CeelHukoB A. I. - 4-e nag., - M.: DUBMATIINT,
2002 Kypc BbiCcllen MateMaTukm n matematmyeckon pusmnkn. Bein. 6. — ISBN 5-
9221-0277-3. —
<URL:https://www.studentlibrary.ru/book/ISBN9785922102773.html>.

onbcronsy J1.9. AnddepeHunanbHblie ypaBHeHUs: y4ebHUK / dnbcronbl J1.9. ---

2 Mockea: Hayka, 1965. --- 424 c.
dununnos Anekcen ®egoposuy. CO0pHUK 3aga4d no anddepeHumanbHbIM
3 ypaBHeHusaM: [yyebHoe nocobue] / A.®. dununnos. — N3g. 4-e .— M.: Jlnbpokom:

URSS, 2011 .— 235, [2] c. : nn., Tabn. — (Knaccu4yeckumn y4ebHuk MIY) .— ISBN
978-5-397-01632-2.

16. MNepeyeHb y4ueOHO-MeTOAMYECKOrO 0bGecnevyeHns Ansa caMoCcToATeNIbHOM paboTbl

Ne n/n MNCTOYHMK

’ Buapbl Toukm nokos: ydebHo-meToauveckoe nocobue / coct. : E. . benombiTuesa, L.
J1. Dopodpees, C. B. Endwumos, I. A. KypuHa, E. b. TyneHko, A. ®. KypyH .—




BopoHex : 3pgaTtenbckun gom BIY, 2017 .— 37 c¢. — Tupax 50. 2,3 n.n.

MeTton BaH gep lNonga. AcumnTtoTnyecknin Metoq ycpeoHeHus. YpaBsHeHusa BaH gep
Monga, OydduHra, Matbe: yuebHo-meToanveckoe nocobue / BopoHeX. roc. yH-T;
coct.: E.I. benombiTueBa, E.b. TyneHko, A.®. KypnH. — BopoHex : 3gatenbckui
aom BIY, 2019 .— 79 c. : vn. — bubnwuorp.: c. 78.

17. Obpa3soBaTesibHble TEXHONOIMU, UCNONb3yeMble Npu peanusaunum y4eoHomn
ANCLUUNSINHBI, BKITHOYasa AUCTaHLUMOHHbIe oGpa3oBaTesibHble TexHonorum (AOT),
3NeKTpoHHoe obyyeHune (30), cmelwmaHHOe oby4eHune):

Mpu peanusauumn AUCUMNINHBLI MOTYT UCMONb30BaTLCA TEXHOMOMN 3MEKTPOHHOIO 00yYeHNs 1
AMCTaHUMOHHbIe 0bpa3oBaTeribHble TEXHONOMMM Ha 6ase noptana edu.vsu.ru, a Takke gpyrue
AOCTYNHble pecypcbl ceTu IHTepHeT.

18. MaTepmanbHO-TeXHU4YECKOe obecnevyeHne AUCLUMNIIUHDbI:

JlekumoHHas ayanTopua, ayontopumn ana npaktn4eckmnx 3aHATUN

19. OueHouYHbIe cpeacTBa ANA NpoBeAeHUs TeKYLLEen U MPOMEXyTO4YHOM aTTecTauumn

MopsigoK OLEHKN OCBOEHUS 0ByYaroLmmMmucs y4ebHoro Matepumana onpeaensieTcs cogepxaHmem
crnenyoLwWwmnx pasnenos ANCUMNUHBL: MNMopsaoK OLEHKN OCBOEHUS 00yYatoLLMMUCs y4ebHOro
maTtepvana onpeaensieTcs cogepkaHmem crneayroLLmx pa3aenos AUCUUNNMHBIL

HanmeHoBaHne
NHuaukaTop(bl
I'II\;QI'I ﬂmpéi::,/lp:,%nmaHbl Iﬁ?_ll\cll;?;)e ) OCTUXEHMS OueHouHble cpeacTBa
(Moayns) KoMneTeHumm
1. | Pasgenbl 1-4 OrlnK-1.1 KoHTponbHble paboThl
2. | Paspgensbl 1-4 Or1K-1 OrlK-1.2 KoHTponbHble paboTbl
2. | Pasgenbl 1-4 OriK-1.3 KoHTponbHble paboThl

20 TunoBble OLEHO4YHble cCpeAcCTBa M MeToAMYECKUMe MaTepuanbl, onpegensowme
npoueaypbl OLeHUBaHUA

20.1 TeKyWw M KOHTPONb yCNeBaeMoCcTH

KoHTponb ycneBsaeMoCTu Mo ANCUUNIINHE OCYLLECTBIISAETCHA C MOMOLLBIO CReayroLmnx
OLIEHOYHbIX CPeacTB:
— KOHTPOnbHble paboTbl




NepeyeHb 3agaHUN ANsi KOHTPOJbHbIX paboT

KoHTponbHasa pa6orta Ne 1. AnddepeHuymnanbHblie ypaBHeHUA 1-ro nopaaka.

3apganue 1 (10 6annos). Pewntb anddepeHumansHoe ypasHeHne y'-y/(x+2)=x>+2x.
3apganue 2 (15 6annos). Pewntb anddepeHumansHoe ypasHeHne (y2+2y-x)dy=2x.
3apganue 3 (15 6annos). Pewntb anddepeHumansHoe ypasHeHne 3xy’+5y=(4x-5)y*.
3agaHue 4 (20 6annos). Pewints anddepeHumanbHoe ypaBHeHMe eYdx+(cos y+xeY)dy=0.
3apgaHue5 (20 6annos). Pewnts gndpdepeHymanbHoe ypasHeHne y=xy’-y 2.

KoHTponbHaa pabota Ne 2. AuddepeHumanbHble ypaBHEHUA N-TO NOPAAKA U CUCTEMbI YPAaBHEHUNA.

3aganue 1 (15 6annos). Pewntsb anddepeHumansHoe ypasHeHne y& + 233 +32) =0,

3apgaHue 2 (20 6annos). Pewntb cuctemy anddepeHLManbHbIX ypaBHEHUA x' =x -5y, y' =2x-y.
3aganue 3 (15 6annos). Pewntsb 3agauy Kown y  +4y=8ctg2x; y(m/4)=5; y'(n/4) = 4.
3apaHue 4 (20 6annos) Pewnts 3agauy Kown y”7 -y” =2e"+cosx;  y(0)=y’(0)=y"(0)=0.

OnucaHne TeXHOMOrMM NpoBeaeHUs

TpeboBaHWS K BbINOMHEHWUIO 3a4aHUI (UMK LWKanbl U KpUTEPUU OLIEHNBAHNS)

20.2 NMpomexyToyHas atrecTaums

ﬂpomemyTquaﬂ artrecrtauunda no gucumnimHe ocyLlecTBnaeTCcA C NoOMOLLbIO crneayowmnx
OLEeHOYHbIX CpencTB:
cobecenoBaHue no BOMNpocaM Ha 3a4eTe.

MepeyeHbL BONPOCOB K 3a4eTy.

1. YpaBHeHue ¢ pasgensiowmmmcs nepeMmeHHbiMn. Obwmuin nHuterpan, obliee pelueHue,
YaCTHblE peLLeHUs.

2. JlnHenHoe ypaBHeHWe nepBoro nopsaka. Metoa Bapvauumn npon3BoSibHOW NOCTOSIHHOM
(JTarpanxa).

3. YpaBHeHne bepHynnu.

4. YpaBHeHue PukkaTu.

5. YpaBHeHue B nomnHbix andpdepeHumanax. PelueHne ¢ noMOoLLbo MHTErpUpYyoLero
MHOXWUTENS (CnyyYyan 3aBUMCUMOCTU MHOXUTENSA TOMNBbKO OT X UIM TOMbKO OT Y).

6. IHTerpupyoLwmm MHOXUTENb OS5 NIMHENHOIO YpaBHEHUS.

7. 3apgaya Kowwu anga ypaBHeHUst NepBoro nopsaka.

8. Teopema 0 cyLecTBOBaHUM U €ANHCTBEHHOCTU peLLEHNSA ypaBHEHUS NepBoro nopsaka,
paspeLleHHOro OTHOCUTENbHO NPOU3BOLHOMN.

9. Ocobble To4ku, ocobble pelleHus. Buabl ocobbix ToYeK: y3en, ceano, LUeHTp, okyc.
10. MeToa nocnepoBatesibHbIX NPUONMXXEHUIN peLleHns ypaBHEHNSA NepBOro nopsiaka.

11. YpaBHeHus1 nepBoro nopsigka, HepaspelleHHble OTHOCUTENBHO NPON3BOAHON (CriyyYaun, Korga
BbIpaXaroTCs X Unun y).

12. YpaBHeHue Jlarpanxa.



13. YpaBHeHue Knepo.

14. 3apava Kowwn ans anddepeHumansHOro ypaBHeHNA N-ro nopsiaka.

15. O6wme cBOMCTBA NMHENHOIO ypaBHeHUs. [puHUMN cynepnosnummn.

16. Onpegenutens BpoHckoro. [1Be TeopeMbl O NMIMHENHOW 3aBUCUMOCTU. AnbTepHaTmBa.
dyHaameHTanbHas cuctema peLueHun.

17. Teopema 0 CTpPyKType 0o0LLero peLeHns IMHENHOrO OAHOPOLHOIO YpaBHEHMS.

18. Teopema 0 CTpyKType 00LLero peLeHns IMHENHOrO HEOAHOPOLHOIO YpaBHEHUS.

19. OgHOPOAHOE NMHENHOE ypaBHEHUE N-TrO NopsiaKa C NOCTOAHHBIMU KO3 uuneHTamu.
Xapaktepuctunyeckoe ypaBHeHue. Criydanm npocTbiX KOPHEN.

20. OgHopogHoe NMHeNnHoe ypaBHEHWe N-ro Nopsaka ¢ NOCTOSAHHbIMU KO3 PULNEHTAMMU.
Crniyyan KOMNIIEKCHO-CONPS)KEHHbIX KOPHEWN XapaKTePUCTUYECKOIO YpaBHEHUS.

21. OgHopogHoe NMMHEeNnHoe ypaBHEHWE N-ro Nopsaka ¢ NOCTOSAHHbIMU KO3 PULNEHTAMMU.
Cnyyan KpaTHbIX KOPHEN XapaKTepUCTUYECKOro YpaBHEHWS.

22. HeogHopogHOE NIMHENHOE ypaBHEHWE N-To Nopsaka C NOCTOAHHLIMU KO3 MLMEHTAMM.
Cniyyan cneumanbHoOn npaBon YacTu. Pe3oHaHc.

23. MeTop Bapuaummn Nnpon3BoribHbIX MOCTOAHHbLIX (JlarpaHxa) Ans JMHENHOrO ypaBHEHUS
BTOPOro nopsiaka.

24. CucTteMbl MMHENHBbIX YpaBHeHW. [MpuHumn cynepnosuumn. Onpegenurerns BpoHckoro.
CTtpykTypa obLiero peleHns 0OgHOPOLHOM N HEOOHOPOAHOW CUCTEM.

25. OgHopoaHble CUCTEMBI NIUHENHbIX YPaBHEHUN C MOCTOSAHHBIMU KO3 ULUMEHTaMu.
XapakTtepuctumyeckoe ypaBHeHue. Criydyam NpocTbiX, KPATHbIX, KOMMIEKCHO-COMPSIKEHHbIX
KOPHEN XapaKTepucTUYeCKOro ypaBHEHMS.

26. HeogHopogHble CUCTEMBI JIMHENHbIX YPaBHEHUIM CO CneLnanbHON NpaBon YacTbio.
Pe3oHaHc.

27. NoHATMSA YCTONYMBOIO N HEYCTOMYMBOIO peLleHni cucteMbl guddepeHumnanbHbIX
ypaBHeHun. OnpegeneHne yCTOM4YMBOCTU U aCUMNTOTUYECKOM YCTONYMBOCTU Mo JIsinyHOBY.
28. CeegeHue ncecnegoBaHnsa Ha YCTOMYMBOCTL MPOU3BOSBHOIO PELLeHUs K UCCrieioBaHuIo Ha
YCTONYNBOCTb NPOU3BOSIBHOIO PELLEHUS.

29. ®a3oB0oe NPOCTPaHCTBO, ha3oBas TpaekTopusi, das3oBbi MOPTPET, M300paxkarLas To4Ka,
To4YKa nokos. dasoBble NepeMeHHble ANs YpaBHEHUA BTOPOro nopsaka.

30. ®a3oBasi NAOCKOCTb MMHENHOrO ocumnnsaTopa 6e3 3aTtyxaHus.

31. Buabl To4kM nokost. Toyka NOKOA TUna «y3esn».

32. Bugbl To4kn nokosa. Touka nokos Tmna «cennoy.

33. Buabl To4km nokosi. Touka NOKOA TUNa «LUEeHTP».

34. Bugpbl To4kM nokosi. Touka nokosi Tuna «pokyc»

35. OnpegeneHne yCTOMYNBOCTU TPUBUATBHOIO peLleHUst O4HOPOAHON CUCTEMBI C
NOCTOSIHHLIMU KO3 PULMEHTAMM MO KOPHSM XapaKTePUCTUYECKOrO YpaBHEHUS.

36. NccnepoBaHme Ha yCTOMYMBOCTL MO NIMHENHOMY (MO NEPBOMY) NPUBAMKEHMIO.

37. MeTtop BaH aep lNMons. NepemeHHble BaH aep Nonga. PasgeneHne aBMKEHUN.

38. YpaBHeHue BaH aep Nons. CTaumoHapHble peXuMbl, X YCTONYNBOCTb. NMpeaenbHbiv LK.



MNepeyeHb NpakTUYecKnx 3agau.

AunddepeHumnansbHble ypaBHEHUSA U CUCTEMBI ypaBHEHUW, 3aaadva Kowww.

1. y’-2y'=x2-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, Y=X-y. 9. X'=-xty, Y=X-y.

5. y'-4y'+4y=e? |x3 0. y'+y'=(e*+1)".

-_—

11. y'-y=e™+x. 16. y"+3y'=9x+e?X.

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* /X2, 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 PELUEHNS CUCTEMbI YPABHEHUI MO NMMHEWHOMY NPUBAKEHNIO.

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

abkrowbd=

[ns oueHnBaHWs pe3ynsTaTtoB 00y4eHNst Ha ak3amMeHe ucrnonb3yeTcs 4-6annbHas Wwkana:
«OTIINYHO», «XOPOLLOY, «YOAOBNETBOPUTENBHO», HEYAOBNETBOPUTENBHOY.

Kputepumn oueHmBaHMa KOMNETEHUUI



Kputepum oueHMBaHNA KOMMNETEHUUI

YpoBeHb
chopmMmnpoBaHHOCTHU
KOMNeTeHUMn

LLIkana oueHokK

O6yuyatommncs B NosTHOM Mepe Brnageet
NOHATUNHBIM annapaTtoM N TEOPETUYECKNMMU
OCHOBaMW AUCLUMNINHBI, cnocobeH
UNACTPMPOBATL OTBET NpuMepamu, hakramu,
AaHHBbIMWN Hay4YHbIX UCCefoBaHNA, MPUMEHSTb
TEOpPETMYECKME 3HAHUA OIS PELLEHNS
NpakTU4YeCcKnxX 3agay AaHHOW ANCLMMINHBI.

[NoBbILLEHHbIN
YPOBEHb

OT1nnyHoO

OO6yvatowminca B NONHOM Mepe Brageet
NOHATUMAHBLIM annapaToM U TEOPETUYECKUMM
OCHOBaMW AUCLIUMNIIUHBI, cnocobeH
UNMIOCTPUPOBaThL OTBET NpuMepamu, dakTamu,
AaHHBIMU HAY4YHbIX UCCIe40BaHUNA, MPUMEHSTb
TeopeTu4eckme 3HaHus ANns peLleHns
NpaKTUYEeCKNX 3agad AaHHOW ANCUMMIIMHDI.
JonyckaeT oWmnbKM Npu peLleHnn 3Tux 3agay.

BasoBbIN ypoBEHb

XopoLlo

Obyyvarowmnca 4acTu4HO BnageeT NOHATUNHBIM
annapartoM 1 TeopeTn4ecKMMn OCHOBaMu
ANCLMNIIMHBI, CNOCOBEeH MNNIOCTPMPOBATL OTBET
npyMepamu, akTammn, JaHHBIMU Hay4YHbIX
nccneaoBaHumM, NPUMEHATL TeopeTUndeckme
3HaHUA 4N pelleHns NpakTnYecknx 3agad
JaHHOW ONCUMUNIINHDI.

HonyckaeT owmnbKM Npun pelueHnm 3Tux 3ajad.

[MoporoBbin ypoBeHb

YooBneTBopuUTesibH
o]

OTBET Ha KOHTPONbHO-N3MEPUTESNBbHbIN
MaTtepuan He COOTBETCTBYET ft0ObIM
Tpem(4eTbipeM) U3 NepedncrneHHbIX
nokasarenen. Obyyarowmmnca geMoHCTpupyeT
OTPLIBOYHbIE, dparMeHTapHbIE 3HAHUSA,
Aonyckaet rpyoble owmnbKu.

HeynosnetBopute
NbHO




JNINCT COMMACOBAHUHA

PABEOYAA NMPOrPAMMA YYEBHOW OVNCUMMNNHDBI

Hanpasnenwne/cneumnansHocTb 03.03.02 dusumka

OucumnnunHa 51.0.15 InddepeHumanbHblie YpaBHEHUS

Mpodunb nogrotoBkn Pmsmnka NnasepHbIX U CNeKTpanbHbIX TEXHONOrMn; Prsmka TBEpPOOro Tena;

AnepHas n megmumHckasa duanka.

dopma obyyeHunsa ovHas

YyeOHbin ron 2023/2024

OTBETCTBEHHbIN UCMOMNHUTESb

3aBeayowmnn kacdeapon matemaTn4eckon
JPU3MKM 1 MHPOPMALIMOHHBIX TEXHOSTOrUI vl Mepecenkoe C.A. 28.06.2022

cnonHutenu

[oueHT Kadeapbl MaTeMaTU4ECKON OU3UKN

N MHPOPMALMOHHbIX TEXHOMNOMN KypuH A.®. 28.06.2022
. 2022

dormkHocmb, nodpasdeneHue noodnucek pacuwiughposka nodnucu

COIMACOBAHO

Kypatop OOI

Nno HanpasneHuto/cneynanbHOCTH .. 20

noodnucek pacuwiughposka nodnucu

HayanbHuk otgena obenyxueaHua 3HB .. 20
nodnucek pacuwughposka nodnucu

[Mporpamma pekomeHgoBaHa Hay4yHO-METOANYECKMM COBETOM (hM3MYECKOro dhakynbreTa,
npotokon Ne6 ot 27.06.2022r.




