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1.  eawn, 3a1a4M U IVIAHMPYeMble Pe3yJabTaThl 00y4eHHUs 10

AUCHHUIIJINHE

K ocHOBHBIM yenam ocBoeHus: nucuuIuinHbl «/uddepennmanbubie ypaBHEHUS» CIEIyET
OTHECTHU:

- BOCIIUTaHHE Yy CTYICHTOB OOIIei MaTeMaTH4eCKON KyJIbTYphI;

- ipuoOpeTeHne CTyJeHTaMH IUPOKOTr0 Kpyra MaTeMaTHYECKUX 3HAHUN, YMEHUM U HaBbI-
KOB;

- pa3BHUTHE CHOCOOHOCTH CTYACHTOB K WHIYKTHBHOMY M JEAYKTUBHOMY MBIIIJICHHIO
HapsIly ¢ pa3BUTHEM MaTeMaTUYECKOW UHTYUIINH;

- YMEHUE CTYJCHTAMH Pa3BUBATh HABBIKU CAMOCTOSITEIILHOTO U3yUeHUs YUeOHOW U Hayd-
HOM JTUTEepaTyphl, COJEpKalel MaTeMaTUYECKIE CBE/ICHUS U PE3YJIbTAThI;

- IOJITOTOBKY CTY/ICHTOB K JIESTEIIBHOCTH B COOTBETCTBUU C KBATH(PUKAITMOHHON XapaKTe-
pHUCTHKOI OakaslaBpa 110 HalpaBJIeHHIO, B TOM 4ncie (GOpMUPOBAHHE YMEHUH UCIIOJIB30BATh OCBO-
E€HHBIC MATEMATHYECKHUE METOIBI B TPO(ECCHOHATILHOM 1eATETHHOCTH.

- MOATOTOBKY BBICOKOKBAJIM(UIIMPOBAHHBIX KaJIPOB, BOCTPEOOBAHHBIX B YCIOBHUAX LH]-
pOBOI TYpOYJIEHTHOCTH M BBICOKMX TEXHOJIOTHYECKUX PHUCKOB COBPEMEHHOW HU(PPOBON IKOHO-
MUKH.

K ocHOBHBIM 3a0auam ocBOeHUs TUCHUIUIMHBI «/{uddepeHnmansabie ypaBHEHHS Clie-
JyeT OTHECTH:

- OCBOCHHUE CTY/JICHTAMHU OCHOBHBIX MOHSITHIA, METOI0B, POPMHUPYIOMIMX OOIIYI0 MaTeMa-
TUYECKYIO MOATOTOBKY, HEOOXOIUMYIO JUIsl YCIIEIIHOTO PELICHHS MPUKIIAAHbIX 3a/1a4;

- (popmupoBanue y cryaeHta TpedyemMoro Habopa KOMIETEHIH, COOTBETCTBYIOIIUX €T0
HAIPAaBIECHUIO MOJMOTOBKU U 00ECIIEUNBAIOIINX €r0 KOHKYPEHTOCTIOCOOHOCTh Ha PHIHKE TPY/a.

OO6yuenue no auctumuinHe «Anddepennnanbapie ypaBHEHHs» HampaBieHO HAa (HOPMUPOBAHHE
y oOyyarouxcs cienyromux komnereHnuii B coorercteuu ¢ @PI'OC 15.03.01 «MammHocTpoe-
HUE», YTBEPkKAEHHBIM npukazoM MunobOpHayku Poccun ot 09.08.2021 N 727:

Koa u HanmMeHoBaHue KOMIIeTeH M

HH}II/IKaTopr JOCTHKCHUA KOMIIC-
TCHIHUHU

OIIK-1. CnocoGeH pemaTs 3a1auu mpodec-
CHOHAJIBHOU JIeSITeIbHOCTH, TIPUMEHSISI Me-
TOJIbI MOJICIMPOBAHMSI, MATEMAaTHUECKOTO
aHaJIM3a, €CTECTBEHHOHAYYHbIE U OOLIEHHKE-
HEpHbIE 3HAHUS

NOIIK-1.1. IlpumeHsieT ecTeCTBEHHOHAYY-
Hbl€ U OOLIEMH)KEHEPHBIE 3HAHUS, METObI
MaTeMaTHYeCKOIro aHAJIN3a U MOJIETUPOBaHUS
IPY peLIeHUH NMPOo(ecCHOHANBHBIX 3a/1a4

NOIIK-1.2. JIleMOHCTpUPYET HABBIKH UCTIOIb-
30BaHUs 3HAHUN (QU3UKU U MAaTEMaTUKU IS
peleHys 3a/1a4 TEOPETUIECKOT0 XapaKkTepa B
npodecCuOHaTbHOMN e TeTbHOCTH

2. MecTO TUCHUILTAHBI B CTPYKTYpe 00pa3oBaTeIbHON MPOrpaMmbl

I[I/ICI_II/IHJII/IHa OTHOCHUTCS K 00s13aTenbHOM yacTu 010Kka b1: MOIIYJ'IL «MaTemMaTH4eCcKHe U eCcTe-

CTBCHHO-HAaY4YHBIC TUCHHUILJIUHBD).

I[I/ICI_II/IH.HI/IHB. 633I/IpyeTC$I Ha CJIICAYIOIIUX, HpOﬁI{CHHLIX JUCHUIUINHAX .

- TUHEeHas anredpa;
- MaTeMaTUYECKUH aHaJIN3.

I[I/ICI_II/IHJII/IHa «I[I/I(I)(I)CpCHI_[I/IaJ'IBHLIC YpaBHCHUA» JIOTUYCCKU CBA3aHa C NOCICAYIOIMUMU NJHUCIU-

IIJIMHaAMM:
B obs3amenvuot vacmu:



- husmka;

- TeOpeTHYeCKas MEXaHUKa,

- QIIEKTPOTEXHUKA U IJICKTPOHHUKA;

- COIIPOTHBJICHUE MaTEPUAIIOB;

- TEOpHsI MAIlIMH ¥ MEXaHU3MOB,

- Teopusi 00pabOTKN METAJUIOB JIaBIICHHUEM,

- TEOPHsI ¥ TEXHOJIOTHS JJUCTOBOM IITAMITOBKHY.
B yacmu 2nexmugHbix OUCYUNIuH:

- TEOPHsI U TEXHOJIOTHS MTPOKATKH,

3. CTpyKTypa M cojepKaHHe TUCHUILTHHBI

OO01mast TpyA0€MKOCTh JUCHIUTUIMHBI COCTABIISIET 2 3a4eTHBIE CIMHUIIBI - 72 Jaca.

3.1.  Buabl yueOHoii paGoThI H TPYA0EMKOCTh

3.1.1. Ouynas ¢gopma o0yueHust

Ne Bup yuyeoHoii padoThl Koausecrso Cemectp 3
4acoB
n/n
AYyIUTOPHBIE 3aHATUS 36 36
B ToMm uuce:
Jlexuun 18 18
1.
CeMuHapcKue/MpakTHIECKUAE 3aHATHS 18 18
2.
JlaGopaTopHble 3aHATHS - -
CamocroniTesibHasi padoTa 36 36
IMpomexxyTouHas aTTecTanus
3a4yeT 3 3
Hroro 72 72

3.2. TemaTtuveckuil MJIaH U3y4eHHU s JUCHUIINHBI

Pazmemén B nmprmiioxxenuu 1 k pabodeit mporpamme.

3.3. Coneprxanue pa3ieoB IMCHUTITHHBI

BBeaenue

Hpe)]MeT, 3aaa4u U COACPIKAHUEC NTUCHUILIINHBI. OCHOBHBIE 3TaIbI PasBUTHUA JUCIHUIIIINHBI.
CprKTypa Kypca, €ro MCCTO U pOJIb B IIOATOTOBKE 6aKaJ1aBpa, CBA3b C IPYTUMHU JUCHUILIIMHAMU.



Tema 1. Jluddepennuanbable ypaBHEHUs IEPBOTro nopsiaka. Beaenue. 3agaun, npuBo-
nsmue K 1ugdepeHIuanbHbIM ypaBHEHUAM N1epBoro nopsaka. OCHOBHBIE MOHATUS OOBIKHOBEH-
HBIX U depeHnnanbHbIX ypaBHEHHI iepBoro nopsiaka. [locranoBka 3agaun Kommu. Teopema cy-
IIECTBOBAHUS U €MHCTBEHHOCTH pemieHus. OOuiee n yacTHOE peleHusl, OOl 1 YaCTHBIM MH-
Terpansl. ['eoMeTpudecKkuii CMBICT O0IEro HHTerpaa.

VYpaBHEHUS ¢ pa3/leNeHHbIMU U pa3AeisoIIUMUCS IEPEMEHHBIMU, OJHOPOHbIE AU de-
pPEHLIMANbHBIC YPaBHEHUS U TIPUBOISAIIMECS K HUM, YPaBHEHUS B MOJIHBIX AU depeHnunanax.

JIluueiiHbie 1.y. epBOro nopsiika u ypapHeHnusi bepuyiu. Pelienre TUHEHHBIX ypaBHE-
HUM METOJAOM BapHalUH MPOU3BOJBHOM IMOCTOSHHOW, METOIOM IPOU3BEIeHUIN bepHymm.

Tema 2. /luddepennmanpabie ypaBHEHHS BbICITUX MOPSAKOB. Dopmbl 3anvcu nuddepen-
[UAJILHOTO ypaBHEHHUs1 N-ro mopsiaka. Obmiee n yactHoe pemrenusi. [locranoBka 3amaun Ko,
KpaeBoH 3a1auu. IHTerpupoBaHie METOAOM MOHMKEHHS TOPSAIKA.

Tema 3. Jluneiinsie ogHOpoAHBIE MU dEepeHIaTbHbIE ypaBHEHUs N — To nopsiaka. O6mue
CBOWCTBA PEUICHUN JMHEHHBIX OJHOPOAHBIX JU(QepeHInanbHbIX YPaBHEHUN N — ro nopsjaka.
TeopeMa 0 cTpyKType OOILIEro pemeHHs TMHEHHBIX OJHOPOIHBIX TU(PepeHIINATbHBIX ypaBHE-
HUHl N — ro nopsaka. [lonsTre GpyHAaMeHTaIbHONU CUCTEMbI PELICHUN JIMHEHHOTO0 0JIHOPOJHOTIO
QG epeHIaIbLHOr0 YpaBHEHHS N — IO MOPSAIKa, €€ TOCTPOCHHE IS YPABHEHUH C MTOCTOSTHHBIMH
K03 duureHTamMu. XapakTepucTUUYeCKOe ypaBHeHUE. By 4acTHBIX pelieHuil JIMHeHHOro 01Ho-
poaHoro nudhepeHuaTFHOT0 YpaBHEHHUS N — IO MOPsIKa B 3aBUCIMOCTH OT BHJIa KOpHEH Xapakx-
TEPUCTHUUECKOTO YPaBHEHHUS.

JIuneiinple HEOgHOpOAHBIE MU depeHnanbHbIe ypaBHEHHS N — TO MOPSAIKA C MOCTOSH-
HbIMHU KO3 puuneHTamMmu. Teopema o CTpyKType 00ILero peleHns Takux ypaBHeHuid. Metoa noj-
0opa yacTHOTO perieHus (METO.l HeonpeIeIeHHBIX K03()(PUIIMEHTOB) sl pa3TMUHBIX CIEIHATb-
HBIX BHUJIOB ITPaBOM YaCTH.

JIuneiiHbIe HEOTHOPOIHBIE TU(PepeHIaTbHbIC YpaBHEHH BTOPOTO opsiika. MeTos Ba-
pHALIMU IPOU3BOJIBHBIX OCTOSHHBIX.

Tema 4. Kpaesbie 3aaun. 3agaun Ha COOCTBEHHBIE 3HAYCHUSI.

Tema 5. Pemenue nuddepeHnnanbHbIx ypaBHEHUH ¢ iepeMeHHbIMU K03 duumenramu.
HuddepenunansHoe ypaBHeHue Oinepa. [IpumMeHeHNe CTENEeHHBIX PSAAOB K MHTETPUPOBAHUIO
T depeHMaIbHbIX YPaBHEHUH ¢ TepeMEeHHBIMU KO3 QUITMEHTaMH.

Tema 6. Cuctembl 00BIKHOBEHHBIX AU (PepeHInanbHbIX ypaBHeHUH. OCHOBHBIE TOHSTHS.
HopmanbHble cucTeMBbl TMHEMHBIX OJTHOPOJIHBIX M HEOJAHOPOIHBIX AU depeHInanbHbIX ypaBHe-
Huil. TeopeMbl 00 SKBUBaJIEHTHOCTU AU} PepeHInanbHOr0 ypaBHeHHs N-TO MOPsJIKa U HOPMaib-
HOM cuctembl N auddepeHnnanbHbIX ypaBHeHHH. Perenne TMHEHHBIX OHOPOIHBIX U HEOHO-
POZIHBIX CUCTEM OOBIKHOBEHHBIX U (pepeHIINaTbHBIX YpaBHEHUI ¢ TOCTOSSHHBIMU KO3 GUIIEeH-
TaMH.

3.4. TemaTuka NpakTHYeCKHUX 3aHSATHI M0 AUCHUNJINHE
«lu¢pepeHnaIbHbIC YPABHEHUD)

3.4.1. Ounas ¢popma o0yueHust

Ne 3ausaTus Tema 3anaTus

1 Pemrenne nudepeHIManbHbIX ypaBHEHUH (I.y.) TEPBOTO MOPSaKa ¢
pa3IeIeHHBIMA U PA3JCIISTFOIIIMICS TIEPEMEHHBIMHU
Pemenre oMHOPOAHBIX I.y. W IPHUBOISAITUXCS K HUM.
Pemenne ypaBHeHMit B monHbIX auddepermnmanax
JIunelinple 1.y. nepBoro nopsaaka u ypasHenus beprnymin Meron Bapu-
allMy MIPOU3BOJILHON OCTOSIHHOM, MeToA npou3BeieHuit bepuyu.
KoHnTtposibHast paboTa 1o j.y. nepBoro mopsiaka
WurerpupoBanue A.y. N —TO MOPSAKA. METOJOM IMOHWKEHUS MOPSAIKA

OO B (W




WuTerpupoBanue a.y. N —TO MOPSAKA. METOIOM IMOHIKEHUS MOPsAKA
(TIpoaomKeHIE)

Jluneitapie ogHOpOMHBIE M.y. N —To mopsaka. [loctpoerne QpyHmamen-
TaJbHON CUCTEMBI PEIICHUI IS yPAaBHEHU ¢ TIOCTOSTHHBIME KO3 urm-
eHTaMH. XapaKTepUCTHIECKOE ypaBHEHHE.

Pemenne muHEHHBIX HEOAHOPOAHBIX /I.y. N-TO MOPSAIKA C TOCTOSHHBIMHU
KO3 GUITMCHTaMU Tl Pa3IMYHbIX CICIUATBHBIX BHOB MPABOW YaCTH
METOJIOM HEOTPEICICHHBIX KO (PUIIMESHTOB.

10

Pemenne muHEHHBIX HEOAHOPOAHBIX /I.y. N-TO MOPSAIKA C TOCTOSHHBIMHU
Kod(PUITMEHTAMH I Pa3TUIHBIX CICITHATBHBIX BUIOB IIPABOM YacTH
METOJIOM HEOTMPEACICHHBIX KOAPDUIIMEHTOB (IIPOJODKCHNUE).

11

Jlunelinpie HEOAHOPOHBIE M1.y. BTOPOTO MOPSIKA C TOCTOSHHBIMHU KO-
s pumpieHTaMu ¢ MPON3BOIHFHOM HETIPEPHIBHOM IIPaBOM 4acThio. MeTon
BapHaIlly PON3BOJIbHBIX TOCTOSIHHBIX.

12

KpaeBLIe 3aJa4u. 33,[[3‘11/1 Ha COOCTBEHHBIE 3HAYEHHS.

13

KonrtponsHas paboTa o TuHEHHBIM TU( G EepeHIINaTbHBIM ypaBHE-
HUSIM C IOCTOSIHHBIMU K03 punimenTaMu N-ro mopsiaka

14

Juddepennmansaple ypaBHEHHS! ¢ NEPEMEHHBIMH KO3 QHUIMEHTAMHU.
VpaBHenue Dilnepa. IIpuMeHeHrE CTENEHHBIX PSAOB C HEONpPEIEscH-
HBIMU K03 (QUIIEeHTaMH K UTETPUPOBAHMIO JIMHEWHBIX /1.y. C IepeMeH-
HBIMU KO3 PHUIMEHTAMU.

15

WnTterpupoBanue A.y. ¢ HePeMEHHBIMU KO3 (GHUIMEHTaMHU C TTOMOIIBIO
paznoxkeHus perieHus B pan Teitnopa

16

CucteMbl OOBIKHOBEHHBIX OU(QQEepeHINANBLHBIX YpaBHEHHN. PemieHne
HOPMaJIbHBIX CHCTEM JTHMHEHHBIX AuddepeHalbHbIX YpaBHEHHI METO-
JIOM HCKJIFOYEHHS.

17

Penrenue TMHEHHBIX OTHOPOHBIX CHCTEM AU(dHepeHIMaTbHBIX YpaBHE-
HUW METOJIOM Diiiepa.

18

KOHTpOJ'IBHOG TCCTUPOBAHUC

4. YuyeOHO-MeTOAUYecKOe M HH(popMALIMOHHOE o0ecrnieueHne

4.1. HopmartuBHbie 1okyMeHTbI 1 'OCThbI

®OI'OC 15.03.01. MamunocTtpoenue. 2021.

AxkaneMuyecKki yueOHbIH I1aH 1o HanpasieHuto noarotoBku: 15.03.01 Mammuoctpoenue.
[Tpoduns: MaivHel ¥ TEXHOIOTMH 00pabOTKK MaTepuasioB JaBieHueM. Popma oOyueHus —

oyHas. 2024.

Marpuiia pacrpeaeneHusi KOMIETSHIIMN 10 HampaBieHuto moarotoBku 15.03.01 MarmuHo-
ctpoenue. IIpoduns: MammHasl U TeXHOJIOTMM 00pabOTKM MaTepuaioB JgaBieHueM. dopma

o0ydenwust: ounas. 2024.

Vka3 IIpesunenta Poccuiickoit @enepanyu ot 01.12.2016 Ne 642 «Ctparernn HaydyHO-TEX-

HOJIOTHYECKOTO pa3Butus Poccuiickoit denepannny.

[Tpuka3 MunucrepcTBa o6pa3zoBanus 1 Hayku Poccuiickoii @eneparuu ot 23.08.2017 Ne 816
«O06 yrBepxxaernn [lopsiika MpUMEHEHHUS] OPraHU3aIUsIME, OCYIIECTBISIFOIIMMHU 00pa3oBa-
TEJIbHYIO I€ATEIbHOCTD, JJIEKTPOHHOTO 00YyUeHHsI, TUCTAHIIMOHHBIX 00pa30BaTEIbHbBIX TEXHO-

JIOTHH IIPU peanu3anuu o0pa3oBaTeIbHbIX IPOrPaMM).

4.2.  OcHoBHasi JuTEpaTypa




1. Jdemunosuu B.I1., Mogenos B.I1. luddepenunansupie ypaBHeHus: yueoHoe nmocodue. M.
N3n-so «Jlanb», 2019. 280 c.

2. bepkoB H.A., Munocres B.b., [Tymxkaps E.A. Kypc MmareMaTHKH 7151 TEXHUYECKUX BBICIITHX
y4eOHBIX 3aBeleHui: ydeOHoe mocobme. Yacte Il M.: MI'MY, 2011. 505 c.
https://e.lanbook.com/

4.3. JlomoiHUTebHAs JIUTEpPaTypa

1. TIuckynor H. C. IuddepenunanbHOe 1 MHTETpAIbHOE UCYUCIICHHS IS BTY30B. B 2-X TO-
max. M.: Uurerpan - [Ipecc, 2009. 180 3k3.

2. 3yoxoB B.I'., JIaxoBckuii B.A., Mapteinenko A.U., MunocneB B.b. Kypc Beiciieii mate-
mMaTtuku: YueOHoe mocobme mns Bry3oB. Yacte Il. M. MI'MY, 2007. 527 c.
https://e.lanbook.com/

3. Koran E.A. OObIKHOBEHHBIE TUCHUILTHHE JU(PepeHIINaTbHbIC YPABHEHHS U OTIEPALUOH-
HOE ucuucieHue. YuebHoe nmocobue mno «MaremaTuka» JUisl CTYyJIEHTOB BCEX CIlelUalb-
Hoctel. M. 2006. 693 k3.

4. Koran E.A. O6bikHOBeHHBIE MU PepeHaibHbIe YpaBHEHUS U BApUAIIMOHHOE UCUHCIIe-
HUE B MPUJIOKEHUH K pacuEéTy aBTOMOOMIIBHBIX KOHCTPYKIIUH. YueOHOe mocodue 1o Juc-
numuHe «MarteMaTtuka» JUisl CTYAEHTOB Bcex creunanbHoctedl. M.: MAMU, 2010. 200
ak3. http://lib.mami.ru/lib/content/elektronnyy-katalog. DnexkrponHslii pecypc.

4.4. JaexkTpoHHBbIE 00pa3oBaTelbHbIE PeCcypChl

[TpoBeneHue 3aHATHIA U ATTECTAIIMA BO3MOKHO B TMCTAHIIMOHHOM (pOopMaTe C MPUMEHEHUEM CH-
CTEeMbI JUCTaHLUMOHHOTO 00y4eHus yHusepcurera (CJO-LMS) Ha ocHOBe pa3pabOTaHHBIX Ka-
denpoii «MareMaTHKa IIEKTPOHHBIX 00pa3oBaTenbHBIX pecypcoB (DOP) mo Bcem paznenam
IIPOrPaMMBI:

Haszsanue 50P
Nuddepennmansubie  ypaBHe- | https://online.mospolytech.ru/course/view.php?id=4396
HHA
OcHoBBI BapualMoHHOro wc- | hitps://online.mospolytech.ru/course/view.php?id=476
YHUCJICHHUA

Pa3pabGorannbie DOP BKIIOUalOT TPEHUPOBOYHBIE M UTOTOBBIE TECTHI.
[Topsimox mpoBeneHus: paboT B AUCTAHIIMOHHOM (popMaTe yCTaHABIMBAETCS OTAEIbHBIMU PACIo-
PSDKEHUSIMH ITPOPEKTOpa Mo yueOHON paboTe U/UITH LIEHTPOM y4yeOHO-METOIN4YeCKOil paboThI.

Ka)KI[LIfI CTYACHT O6CCHC‘ICH HHAUBUAYAJIbHBIM HCOTPAHUYCHHBIM IOOCTYIIOM K 3HeKTp0HHOI>'I

OHMOIMOTEKE MOCKOBCKOT'O MOIUTEXA

https://online.mospolytech.ru/course/view.php?id=7621&section=1 .

I/IHTCpHCT-pecprLI BKJIFOHAKOT y‘-IC6HO-MCTOI[I/ILICCKI/IC MaTCpHraJibl B DJICKTPOHHOM BHUJC, IPCI-

CTaBJIEeHHBIE Ha caiite mospolytech.ru B paznene: «llenTp MaremaTudeckoro oOpa3oBaHUs»

(http://mospolytech.ru/index.php?id=4486,

http://mospolytech.ru/index.php?id=5822);

TecTs! o BEICIIER MaTeMaTuke http://function-x.ru/tests higher math.html.

[Tonesnbie yaeOHO-MeTOAMYECKHE U MH(DOPMAITMOHHBIC MaTepUaIbl TPEACTABICHBI Ha calTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepedens pecypcoB HHHOPMAITMOHHO-TEIEKOMMYHUKAITMOHHOU ceTH «ITHTepHET» 11 OCBOSHUS

JTUCIUATUTMHBL: WWW.matematikalegko.ru>studentu, www.i-exam.ru.
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http://mospolytech.ru/index.php?id=4486
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http://function-x.ru/tests_higher_math.html
http://exponenta.ru/
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4.5. JInieH3MOHHOE W CBOOOTHO pacnpocTpaHsieMoe MPOrpaMMHoOe

o0ecrieyeHue
Ne| HaumenoBanue | Pazpadorunk IO JocTynHOCTH Ccblika Ha Enunblii peectp
(mpaBoo0J1aga- (IMEeH3UOHHOE, | POCCUIICKUX MPOrpPamMM st
TeJIb) cB0O0OJHO pac- 9BM u B/l (npu naanuuu)
NpocTpaHseMoe)

1 | Astra Linux [ OOO JInnensnonHoe https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540

ACTPA" 36
2 | MoitOduc OO0 "HOBBIE JIMIeH3nOHHOE https://reestr.digital.gov.ru/ree
OBJIAUHBIE str/301558/?sphrase _id=9433

TEXHOJIOT " 75

4.6. COBpeMeHHbIe npo@eccuouaﬂbﬂue 0a3bl JAHHBIX U PIH(I)OpMaIII/IOHHble Cipa-
BOYHbI€¢ CUCTEMbI

Hepeqeﬂb PECYPCOB CE€TH I/IHTepHeT, AOCTYIIHBIX IJIl OCBOCHHUA NUCHUIIJIHHBI:

HaumenoBanue

CcblIka Ha pecypc

HocTynHocTh

NudopManmoHHO-CIPABOYHBIE CHCTEMbI

Stack Overflow

https://stackoverflow.co

HoctynHa B cetn UH-

TepHeT 0e3 orpaHuye-

CTBEHHBIX 00pa30BaTEIbHBIX CTaH-
JApTOB BBICLIET0 00pa30BaHUS

m/ .
HHUU
Wndopmarmonnsie pecypest Cetn | http:// www.consultant.ru | JTocrymzo
KoncynsrantlInroc
[Topran ®@enepanbHbIX rocyaap-
http://www.fgosvo.ru. JocTymHo

JIEKTPOHHO-0UOJINOTEYHbIEe CHCTEMBbI

.ru/

Jlanp https://e.lanbook.com/ HoctynHa B cetn MH-
TepHeT 0e3 orpaHuye-
1305071

IPR Books https://www.iprbookshop | octymnua B cetn MH-

TepHeT 0e3 orpaHuye-
1305071



https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
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https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
http://www.consultant.ru/

I[IpodeccuonanbHbie 6a3b1 JAHHBIX

basa qaHHBIX HAYYHOI AJIEKTPOH- http://www.elibrary.ru JocTymHo
HOI OubIMoTeKN
(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | Joctymso
noJuTeMaTuIecKas peepaTHBHO-
oubnuorpaduueckas u
HayKoMeTpu4ieckas (OndmmomeTpu-
yeckas) 0aza JaHHBIX

5. MaTepHaJILHO-TeXHI/IquKOC odecreueHue ANCIHUIIJINHBI

MarepuanbHO — TeXHUYECKas 0a3a yHUBEpCUTETa o0ecIeurBaeT IPOBEIEHUE BCEX BHUJIOB
3aHITHUH, IPETYCMOTPEHHBIX YUYEOHBIM IUIAHOM, U COOTBETCTBYET JIEHCTBYIOIIUM CAHUTAPHBIM U
IPOTUBOIOXKAPHBIM MPAaBUIJIaM M HOPMaM.

Kadenpa «MaremaTrkay He pacronaraeT COOCTBEHHBIM ayJIUTOPHBIM (DOHIOM U UCTIONb-
3yeT yuyeOHble ayTUTOPUU U3 0011ero GoHIa YyHUBEPCUTETA.

[Tpu HE0OXOAUMOCTH ISl IPOBEACHNUS NUHTEPAKTUBHBIX IPAKTUUECKUX 3aHATHI HCIIONb3Y-
IOTCS] KOMITBIOTEPHBIE KJIACChl YHUBEPCUTETA.

6. MeToanM4ecKue peKOMEHAAUN
6.1. MeToanuyeckue peKOMEHIAIUM /ISl MPeNnoAaBaTeIs Mo

OpPraHu3anuy 00y4eHus

[Ipexne Bcero, ciaenyer oOpaTuTh BHUMaHUE CTY/I€HTOB Ha TO, YTO IPAKTHUECKU BECh U3Y-
YaeMbIi UMU MaTepHall SIBJISETCS Ul HUX HOBBIM, HE M3y4YaBIIMMCS B NpPOTrpamMMe CpeaHEl
mkojabl. OgHaKo OH He TpeOyeT Kakoi-mubo crenuanbHON (JIOTMOJHUTEIbHON) MOATOTOBKH U
BITOJIHE MOJKET OBITh YCIEIIHO U3YyUY€H, €CIIU CTYACHTHI OyAyT MOCenaTh 3aHsATHs, CBOEBPEMEHHO
BBITOJIHATH JOMAIIHUE 33/1aHUS U MTOJIb30BaThCs (U HE0OXO0AUMOCTH ) CUCTEMOH IIIAHOBBIX KOH-
CyJIbTAllM B TEUEHHE KaXKJIOro ceMecTpa. Bomennmme B Kypc MaTeMaTHKU pa3Jeibl SBISIOTCS
KJIACCUYECKHMH, B TO 7K€ BPEMsI OHU NTPAKTUYECKH OPUEHTUPOBAHBI, TAK KaK UMEIOT IINPOKOE pac-
IIPOCTPAHEHHUE IS PEIICHMS PA3HOTO POJIa 3a/1a4 BHYTPH CaMOl MaTEMAaTHUKHU U NIPUKIAAHBIX 3a-
na4. Ix ocBOEHHME MOMOMKET CTYIEHTaM JIOTUYECKU BEPHO, apr'yMEHTUPOBAHO U SICHO CTPOUTH
YCTHYIO U MUCbMEHHYIO PeYb, YCIEIIHO MPUMEHITh HAKOIIJIEHHbIE 3HAHUS B TPO(ECCUOHATILHOM
JEATEIbHOCTH.

HeoOxonuMo ¢ camoro Havasa 3aHATUH pEKOMEHJ0BATh CTY/A€HTaM OCHOBHYIO U JOIOJI-
HUTEJIBbHYIO JTUTEPATYPY, a B KOHIIE CEMECTPa JaTh CIIUCOK BOIIPOCOB JUIS IOATOTOBKH K DK3aMEHY.

Ha nepBomM 3aHsATHN IO JUCHUILIMHE CleAyeT 0053aTeabHO MPOUH(OPMHUPOBATH CTYAEH-
TOB 0 BHJIE U (hOpMe MPOMEKYTOUHOH aTTECTALlUH 110 TUCIUILIMHE, CPOKaxX €€ MPOBEIEHUS,
YCIIOBHSIX JIOIYCKa K MMPOMEKYTOYHON aTTECTAllNN, TPUMEHAEMBIX BUAAX TPOMEKYTOYHOI'O KOH-
TPOJIA.

CooOpakeHusi 1 peKOMEHAI1K, PUBEIEHHBIE B M. 9 pabouell mporpamMmsl Js CTyACH-
TOB, TOJDKHBI OBITh YETKO C(HOPMYITUPOBAHBI M U3JI0KEHBI KIMEHHO IMPEToiaBaTesieM Ha JICKIUSIX
MIPAKTHUYECKUX 3aHATUAX U KOHCYJIbTALlUAX.

N3noxenue T€OpPETUUECKOr0 MaTepHualla JOJLKHO COIPOBOXKAATHCS HIUIFOCTPATUBHBIMU
pUMepaMu, TIIATEIbHO OTOOPAHHBIMU MpenoaBaTeseM TakK, YTOObl TEXHUYECKUE TPYAHOCTH U
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BBIKJIAJIKH ITPU PCIICHUU 3aJa4/ HC OTBJICKAJIU OT I''ITABHOT'O: OCMBICJIICHHUA UJCH U CYTU IPUMCHSI -
eMbIX MeTOoJI0B. ClielyeT BCera yKa3blBaTh MPUMEPHI MPAKTUYECKOTO TPUMEHEHUS PAaCCMOTPEH-
HBIX Ha 3aHATHIX ypaBHEHUH U POpPMYII.

HpaKTI/IHGCKI/Ie 3aHATHUA AOJIKHBI OBITH OpraHnu30BaHbI IIPEIIOAABAaTCIEM TaKUM 06p330M,
yTOOBI 0CTaBaJIOCh BpEMs Ha MEPHUOANYICCKOC BBIITIOJIHCHHUE CTYACHTAMU HeOOJIBIION caMOCTOs-
TEJILHOM paOOThI B ayAMTOPUH ISl IPOBEPKU YCBOCHUS U3JI0KEHHOTO MaTepHala.

[IpenonaBaTens, BeAymuil IPaKTUIECKUE 3aHATHS, JOIDKEH COTJIACOBBIBATh y4eOHO — Te-
MaTHYECKHH IJIaH 3aHATHH C JICKTOPOM, HUCIIOJIb30BATh CIUHYIO CUCTCMY 0003HaYEHUH.

[IpenonaBaTemnto ciexyeT T0OMBATHCS CUCTEMATHUECKOW HEMPEphIBHON pabOTHI CTY/CH-
TOB B TCUCHHE CEMECTPA, HCO6XOI[I/IMO BBIABJIATHh CUJIBHBIX CTYACHTOB U IIPUBJICKATh UX K Haquoﬁ
paborte, K y4acTHIO B pa3HOTO pojia OJIMMITHAAaX U KOHKypCax.

CTy,I[CHT JOJDKCH OIIYyHIATh 3aMHTCPECOBAHHOCTE IIPENOAABATCIIA B JOCTHIKCHUMU KOHEY-
HOTO pe3yNibTaTa: B MPUOOPETCHUH OOYYAIONIMMUCS MPOYHBIX 3HAHUM, YMEHHHA W BIIAJICHUS
HaKOIUICHHOH MHpOpMAaIMEH I pelIeHus 3a71a4 B Ipo(heCcCHOHAIBLHOM IS TEIbHOCTH.

6.1.1. O0pa3oBaTejibHbIE TEXHOJIOTHHA

Bo3MosxHO mpoBeieHre 3aHATHI U aTTeCTalluil B AUCTAaHIIMOHHOM (opMare ¢ IPUMEHEHHUEM CH-
CTEeMBbI JAMCTAaHIIMOHHOTO 00yueHus yHuBepcutera (CIO-LMS) Ha ocHOBe pa3paboTaHHBIX Ka-
dbenpoit «MaremaTnka EKTPOHHBIX 00pa3zoBaTesibHbIX pecypcoB (DOP) (cm. m.4.4).

[Topsimox mpoBeneHus padoT B AUCTAHIIMOHHOM (hopMaTe yCTaHABIUBAETCS OT/IEIbHBIMU PACIIO-
PSOKEHUSIMU TIPOPEKTOPA 1O yueOHO paboTe 1/Mih HEHTPOM YueOHO-METOINIEeCKOi paboTHI.

6.2. MeTroauueckue yKazaHus 1AJIsl 00y4aOUIUXCS 10 OCBOEHUIO
AUCHMIIHHBI

N3zyuenne nuddepeHaabHbIX ypaBHEHUN UMEET BaKHellee 3HaYeHne B MaTeMaTHye-
CKOM moIroToBKe nHkeHepa. OOBACHSAETCS 3TO TeM, 4To JudepeHIInaTbHbIe ypaBHEHUS MPe/-
CTaBJIAIOT COOOM MaTeMaTUYECKHE MOJIEIIH CaMbIX pa3HOOOpa3HbIX MPOLIECCOB U SIBIICHUH, TaK KaK
UX PELIEHMsI TO3BOJISIOT ONKMCATH SBOJIIOIMIO U3Y4aeMOro MpoLecca, XapaKTep MPOUCXOSAIINX C
MaTepUaIbHONW CUCTEMON U3MEHEHUH B 3aBUCUMOCTH OT NIEPBOHAYAIIBHOIO COCTOSIHUS CUCTEMBI.
OTnuuuTenbHOE CBOMCTBO AU((HEepeHIIMATBHBIX YPABHEHUM COCTOUT B TOM, UTO IIPU UX UHTErPU-
pPOBaHUM OOBIYHO MOTy4daeTcsi OeCUMCIEHHOE MHOXKECTBO peleHuil. [ljis ypaBHEHUs 1mepBoro
MOpSJIKA 3TO MHOKECTBO OIMCHIBAETCS OJJHOW MPOU3BOJIBHON NMOCTOSTHHOW. UTOOBI BHIIETUTH U3
0ECKOHEUHOT0 MHOKECTBA PELICHUH TO, KOTOPOE ONMUCHIBAET HMEHHO JaHHBIN Mpolecc, He00Xo-
JIUMO 3aJ1aTh JIONOJHUTENbHYIO MHPOPMAIIUIO, HAIPUMED, 3HATh HA4YalbHOE COCTOSHUE MpOIiec-
ca. Takoe TOMOIHUTENBHOE YCIOBUE HA3bIBAETCS HAYAJIBHBIM YCIOBUEM.

3amaua uHTErpUpoBanus U GepeHITNaTBLHOTO YpaBHEHUS IIEPBOTO MOPSAKa COBMECTHO
C HayaJbHBIM yCJIOBHEM Ha3bIBACTCS HAudalbHOM 3ajadel wiM 3anadeil Komm.

Jlia nudpepeHmanbHbIX ypaBHEHUH [IEPBOro MOPSAJIKA CIIEAYyeT pa3ianydaTrh ooliee, yacT-
HOE ¥ 0c000€ pelIeHus, a TakKe 00NN, YaCTHBIM U 0COOBIN HHTETpaIbI.

[Ipu uHTErpUpOBaHUM YPaBHEHU MEPBOTO MOPSJIKA HAJO MPEXK/IE BCETO ONPEAETUTh THUII
YpaBHEHMS, a 3aT€M YK€ PUMEHUTH TOT UM HHOW MeToA pewieHus. Hano o6s13aTebHO OCBOUTH
poUeAypy NMPUBEACHUS YpaBHEHUS MIEPBOrO MOPsAKA K YPaBHEHHIO C pa3JeIeHHbIMH IIepeMeH-
HBIMH, TaK KaK UIMEHHO TaKH€ YpPaBHEHHsI MO>KHO HETIOCPEICTBEHHO HHTEIPUPOBATH.

g muddepeHIManbHBIX ypaBHEHUH N — TO MOopsiAKa 0053aTeabHO 3HATh MOCTAHOBKHU 3a-
nauu Koy, kpaeBoit 3a1a4u, 3a71a4ui Ha COOCTBEHHBIE 3HAUECHUSI.

B Teme, mocesiieHHON JTUHEWHBIM TUdEepeHIINaTbHBIM YPaBHEHUSIM N — IO MOpPSAKa,
HAJI0 3HaTh TEOPEMBI O CTPYKTYpe OOIIEro pelIeHus: OJJHOPOIHBIX U HEOJTHOPOHBIX YPaBHEHHH,
TaK KaK OHM YKa3bIBaIOT MYTh MOCTPOEHUs 001iero pemenus. OOpaTuTh BHUMaHUE Ha TO, YTO
peleHre TUHEHHBIX OJHOPOJIHBIX AU(QepeHInanbHbIX YpaBHEHHH N — ro mopsijiKka ¢ MOCTOSH-
HBIMU KO3 dumeHTaMu He TpeOyeT HHTErpUpPOBaHUS, & CBOJUTCS K YHCTO alredpanyeckoi mpo-
OnemMe HaXOKJeHHUs KOPHEH COOTBETCTBYIOLIETO XapaKTepUCTHUYECKOro ypaBHeHus. Hano 3Hath
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BUJ] YaCTHBIX PELICHUH TMHEHHBIX OTHOPOAHBIX AU (epeHInaTbHBIX YPaBHEHUH N — ro mopsiaka
C TIOCTOSIHHBIMH KOA((PHIIMEHTAaMH B 3aBUCHMOCTH OT BHJAa KOPHEH XapaKTEPUCTUIECKOTO ypaB-
HEHHUS.

Hano 4eTko ysICHUTH alrOpUTM MOCTPOCHUS YACTHBIX PELICHUI JIMHEHHBIX HEOIHOPO-
HBIX U depeHnnanbHbIX ypaBHEHUH METOI0M 110100pa (METOJ0M HEOTPEAETICHHBIX KO HHUIIH-
€HTOB), 00paTUB BHUMaHHE Ha TO, YTO B 3TOM ClIy4ae BUJ YAaCTHBIX PEHICHHH HEOJHOPOIHOTO
YpaBHEHHSI COOTBETCTBYET IO CTPYKTYpPE 3aJaHHOM MTPaBOi YaCTH.

7. @OH OLIEHOYHBIX CPEACTB

®DoH/T OLIEHOYHBIX CPeACTB mpescTaBiieH B [Ipunokennn 2 k pabodeit mporpaMMe U BKITIOYAET
pazJienbl:

1. MeTopl KOHTPOJIS U OLICHUBAHUS PE3YJIHbTATOB O0yUCHHUSI

2 llIkana 1 KpUTEPUU OLICHUBAHUS PE3YyIHTATOB OOYUCHUS

3. O1ieHOYHBIE CpE/ICTBA

3.1. Texymuii KOHTPOJIb

3.2. IlpoMexyTouHas aTTecTauus
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Ilpunosicenue 1

1. TemaTnuyeckuii nJaH AMCUUIIMHBI «/InddepenuaibHble ypaBHeHUS»
110 HANIPABJICHHUIO MOATOTOBKH
15.03.01 MammHoCTpOEHHE
[Ipoduns moaroToBKU
MamuHbI ¥ TEXHOJIOTMH 00pPa00TKH MaTEePHAJIOB JAaBJICHHEM
(bakanasp)
Ounas dpopma 00yueHuUs

Bunsbi yueoHoii padoThI,
) BKJIIOYAsl CAMOCTOATENbHYI0 Buabl caMocTOsATEILHON PadOTHI Dopmbl
= = E arrecTa-
Pazpnen E % : padoTy CTYACHTOB, CryneHroB uu
) ¢
o = ¢ H TPYA0EMKOCTh B yacax
n/n
J II/C | JIa6 | CPC | KCP | K.P. | K.II. | PTP | Pedepar | K/p C) 3
IlepBblii cemecTp
Tperuii cemecTp
Tema 1. OcHOBHBIE TOHSTHS OOBIKHOBEHHBIX
G hepeHIMATBHBIX YPaBHEHHH (11.y.) TIEPBOTO
31 nopsiaka. 3agada Ko, Teopema CyIecTBOBa- 3 1 5 5 5
: HUSl U €JUHCTBEHHOCTU ee pemeHus llonsaTus
OO0IIIEro U YacTHOTO pelIeHuH, O0IIero U yacT-
HOTO MHTETpajioB. [ eoMeTpuuecKuii cMbica 00-
IIero uHTerpana a.y 1-ro mopsiaka
3.2 Pemenne a.y. mepBoro mopsaka c pasieicH- 3 ) » » N
' HBIMH U Pa3JENISIOIINMUCS EPEMEHHBIMU
Boinaua saganmii PI'P no 0.y.
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3.3

.OHOpOHBIC .y. W MPUBOMSIIMECS K HUM.

3.4

Pemenue ypaBHeHuid B MOMHBIX AudQepeHnna-
Jax

3.5

JIuHeliHpIe 1.y. IEpBOro NOPSAAKA U YpPaBHEHUS
bepnymin MeTton Bapuauu npou3BOIbHOM 110O-
CTOSIHHOW, METOJ IIpouU3BeAcHUN bepHyiuu.
KonTpoibHasi padoTa no ypaBHeHUsIM Iep-
BOI'0 MOPSAAKA B Ay AUTOPHH

3.6

JuddepeHnuaibable YpaBHEHUS BBICIIHX I10-
psankoB. OcHoBHble ToHATHS. IlocTaHoBKa 3a-
naun Komwm, kpaeBoi 3aauu. YpaBHEHUS, J0-
MyCKAIOIINEe MHTETPUPOBAHUE METOJOM IOHU-
JKEHUS TTOPSIIKA

3.7

WnTerpuposanue A.y. N —T0 MOpsaKa. METOI0M
TTOHMKEHUS TTOpsIKa

3.8

JIunelinble OOHOPOJHBIE A.y. N —TO TOpPsAKa.
O6mme cBoiicTBa pemreHuii. Teopema o CTpyK-
Type 0OLIEero pereHus TMHEHHBIX OJHOPOIHBIX
I.y. N —To0 nmopsiaka. XapakTepuCTHIECKOE YPaB-
HEHHE.

3.9

[Toctpoenue ¢GyHIaMEHTAIBHONW CHUCTEMBI pe-
IIeHHUH JUIA YpaBHEHUI C IMOCTOSHHBIMU KO3(]-
¢urmenTamMu. By 4acTHBIX peLICHHI OHOPOI-
HOrO0 ypaBHEHHUSI B 3aBUCUMOCTH OT BHJA KOp-
HEW XapaKTepUCTUYECKOT0 YPaBHEHHUSL.

3.10

JIuHeiHbIe HEOTHOPOAHBIC J.y. N-TO MOPSIKA.
Teopema o cTpykType obuiero penreHus. Meron
1M0J100pa YaCTHOTO PEICHHUSI.

10

3.11

Pemenne nuHEHHBIX HEOAHOPOAHBIX A.y. N-TO
MOPSZIKA C TOCTOSSHHBIMH KO3 uimeHTamMmu ¢
HCIIOTH30BAaHUEM METOa TIo00pa TSl pa3ind-
HBIX CHEIHAIbHBIX BUJIOB ITPABON 4acTH.

11

3.12

JIuHeliHble HEOAHOPOIHBIE 1.y. BTOPOrO IIO-
psJIKa C TIOCTOSHHBIMH Kod(hduIeHTaMu ¢

12
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MPOMU3BOJIHOW HENPEPHIBHOM MPaBOM 4YaCThIO.
MeTo/1 BapraIiiyl MPOU3BOIHHBIX MOCTOSHHBIX.

3.13

Kpaesble 3anaun. 3agaun Ha cOOCTBEHHBIE 3Ha-
YEHUSL.

KoutpoabHas padora no JMHEHHbIM 1.y. N-
ro MOopsiika B ayAUTOPHHU

13

3.14

Huddepenuunanbiple ypaBHEHHST C TIEpEeMEH-
HBIMH KO3 pHUIMEeHTaMHu. YpaBHEHUE Diinepa.
HHTerprpoBaHue METOIOM CTETICHHBIX PS/IOB.

14

3.15

[IpuMeHeHHEe CTEMEeHHBIX PSIOB C HEOmpese-
JICHHBIMU KO3 QuIMeHTamu, psga Tennopa k
WHTETPUPOBAHUIO JI.y. C TIEPEMEHHBIMU KO-
(urmenTamMu

15

3.16

CucteMbl 0OBIKHOBEHHBIX A depeHmnanbHbIx
ypaBHeHuil. OCHOBHBIE MOHATHS. Pemenue Hop-
MaJbHBIX CHCTEM JMHEWHBIX nuddepeHnnars-
HBIX YPaBHEHUH METOJOM HCKIIIOUEHHSL.

16

3.17

Pemmenue nMHEHHBIX OJHOPOAHBIX CUCTEM JH]-
(hepeHIMANBbHBIX YPaBHCHUI METOA0M Diinepa.
BekoBoe ypaBHEHUE

17

3.18

KOHTpOJ’Ibﬂoe TECTUPOBaAHUE

18

(Dopma ammecmayuu

21

Bcero yacoB nmo jucHuIJInNHE

B TpPeTheM ceMecTpe.

18

18

36

PI'P

KOH-

Tp.
pao.
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Ilpunoscenue 2

®OHJI OHEHOYHbLIX CPEJICTB
MO JUCUMUILINHE

«nddepeHunajbHbie ypaBHEHU S

Hamnpasnenune noarorosku: 15.03.01 «MamuHocTpoeHUE.
[Tpodwiib: «MaluHbl ¥ TEXHOIOIUU 00pabOTKH MAaTEPUAIOB IaBICHUEM ».
®opMmbl 00ydeHHUS — O4YHAs, 3a04YHAsL.

Kadenpa: «Marematuka.

1. MeToabl KOHTPOJIA M OLIeHUBAHUS Pe3yJIbTATOB 00y4YeHHs

JI71st KOHTPOJIS YCIIEBAEMOCTH M Ka4€CTBA OCBOCHUS AUCIIUIUIMHBI HACTOSIICH MPOrpaMMon
MPEAYCMOTPEHBI CIEAYIOIINE BUABI KOHTPOJIA:
- KOHTPOJIb TEKYIIEH YCIIEBAEMOCTH (TEKYIIHI KOHTPOJIb);
- IPOMEKYTOYHAsI aTTECTAIUs (3a4eT).

2. lllkana U KPUTEPHHU OLleHUBAHMSA Pe3yJIbTATOB 00y4eHusl
2.1. Ounas ¢opma odyyeHus

®opmMa NPOMEKYTOUHOI aTTECTAIIMU: 3a4eT

HpOMe)KYTO‘IHaH aTTeCTanuAd 06yqa}om1/1xc51 B (I)OpMC 3a4€Ta MPOBOAUTCA 110 pE3yJibTaTaM
BBIINIOJIHCHHUA BCEX BUAOB y‘I€6HOI7I pa6OTBI, NpeaAyCMOTPCHHBIX y‘I€6HBIM IIJIaHOM I10 HaHHOﬁ AUCIU-
IJIMHE, IPpU 3TOM YYUTBIBAKOTCA PE3YJIbTAThl TCKYWICTO KOHTPOJIA YCIIEBACMOCTHU B TCUCHUC CC-
MECTpa. OHCHKa CTCIICHU OOCTUXKCHUSA O6y"laIOH_II/IMI/IC$I IUIaHUPYEMBIX PE3YJIbTATOB 06y‘{eHI/I$I oo
AUCHUIIIIMHE ITPOBOAUTCA MPCIIOAABATCIIEM, BEAYIIUM 3aHATHA 110 JUCHUIITIMHE METOJA0OM JKCIICPT-
Ho#l oneHkH. Ilo utoram HpOMeX(YTOQHOﬁ aTTeCTaluu 110 JUCHHUIIIIMHE BBICTABIIACTCA OILICHKA «3a-
YTCHO» UJIN «HC 3a4YTCHO».

HIxajaa one-
Onucanune
HUBaHUSA
BrinonHeHs! Bce o0s13aTesibHbIE YCJI0OBHA MOATOTOBKHM CTY/€HTA K MpoMe-
JKYTOUHOM aTTeCTAlUM, NpedyCMOmMpeHHble npocpammou oucyuniunol. CTy-
JOCHT HGMOHCTpI/IpyeT COOTBECTCTBUC 3HaHI/II\/JI, YMGHHﬁ, HaBBIKOB HpI/IBGJICHHI)IM
3 B Ta0JIMIIaX OKA3aTeNsIM, ONIEpUPYET MPHUOOPETEHHBIMU 3HAHUSIMU, YMEHUSIMU,
ayYTEHO

HaBbIKaMH, IIPUMCHACT UX B CUTyallUAX MMOBBIICHHOHN CIIOKHOCTH. HpI/I 9TOM
MOTYT OBITH AOMYHICHBI HC3HAYUTCIIbHBIC OIJ_II/IGKI/I, HCTOYHOCTH, 3aTPYAHCHUA
IpHU AHAJIUTHYCCKUX OICpalusiax, MEPpeHOCC 3HaHUHN U yMeHI/Iﬁ Ha HOBBIC, HC-
CTaHAAPTHEIC CUTYyalluH.
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He BoinosiHeHb! 00s13aTe/IbHbIE YCI0BHS MOATOTOBKH CTY/IEHTA K MIPOMeEXKY-
TOYHOW aTTeCTAlMU, NpeoyCMOMmMpeHHble npocpammon oucyuniunvt, VIJIA
CTYICHT JEMOHCTPUPYET HETOJHOE COOTBETCTBHE 3HAHMM, YMEHUN, HABBIKOB
He 3auteHo | mpuBeieHHBIM B TaOJMIaX MOKa3aTelsIM, JOMYCKalOTCSd 3HAUUTEJbHbIC
OIIUOKH, IPOSIBISIETCS] OTCYTCTBUE 3HAHUN, YMEHHM, HABBIKOB IO PsTy ITOKa3a-
TeJeH, CTY/IeHT UCIBITHIBAET 3HAYUTEIBHBIC 3aTPYIHEHUSI [IPU ONIEPUPOBAHUU
3HAHUSMHU U YMEHUSMU MIPHU UX TIEPEHOCE HAa HOBBIE CUTYAIHH.

2.2. 3aouHas popma 00yueHHsI
(I)opMa HpOMe)l(yTO‘lHOﬁ arTreCralnmu: 3K3aMEH

[TpomesxyTounas aTTectaus oOydyaromuxcs B popMe sK3aMeHa IPOBOIUTCA 110 pe3ybTaTaM
BBITIOJIHEHUS BCEX BUJIOB yU4EOHOM pabOThI, MPETyCMOTPEHHBIX y4EOHBIM IJIAHOM I10 JAHHOW JAWCIH-
IUIMHE, NIPU 3TOM YUYUTBIBAIOTCS PE3YyJbTaThl TEKYILErO KOHTPOJS YCIIEBAEMOCTH B TEUEHME Ce-
mectpa. OleHKa CTEeNEHH JTOCTHKEHUSI 00yJarOIUMUCS TIAHUPYEMBIX PE3yJbTaTOB OOyUYSHHS IO
JUCLUIUIMHE POBOJUTCS MPENoaBaTeNIeM, BEAYIIUM 3aHITHS 10 JUCIUILUIMHE METOI0M 3KCIepT-
HOU oueHkH. I1o uToram mpoMexyTouHOM aTTECTALMU 10 AUCLUUIUIMHE BBICTABISAETCS OLICHKA «OT-
JIMYHOY, «XOPOILO0Y», «yIA0BIETBOPUTEIHHO» WIH «HEYOBIETBOPUTEIHHO.

Ixana oueHuBaHUA Onucanue

Beinonnensl Bce 00si3aTe/ibHbIE YCJIOBHSI NMOJATOTOBKH CTY-
JAeHTa K NPOMEXKYTOYHOIHl aTTecTauMM, NPEIyCMOTPEHHBIE
IporpaMMoi quctuIuinHel. CTyIeHT IEMOHCTPUPYET COOTBET-
CTBUE 3HAHUM, YMEHUH, HABBIKOB [TOKA3aTENsIM, IPUBEACHHBIM B
OtnuuHO TabIUIax, ONepupyeT NPUOOPETEHHBIMU 3HAHUSAMH, YMEHUSIMH,
HAaBBIKAMU, NIPUMEHSET UX B CUTYalUsAX MOBBIIIEHHON CIIOKHO-
ctu. Ilpm sToM MoOryr OBITH JMONYILIEHBl HE3HAUYUTEIbHBIC
OIIMOKH, HETOYHOCTH, 3aTPYAHEHMsI NMpPH IMEpeHOoce 3HaHWM U
YMEHMI Ha HOBBIE, HECTAHJAPTHBIE 3a/1a4H.

BrimonHeHs! Bce o0si3aTesIbHbIE YCJI0BHSI NMOATOTOBKM CTY-
JAEHTA K INPOMEKYTOYHOM AaTTeCTalluM, NPEIyCMOTPEHHBIE
nporpaMMoil quctuIuiHbel. CTyIeHT I€MOHCTPUPYET COOTBET-
CTBHE 3HAHUM, YMEHUH, HABBIKOB ITOKA3aTENISIM, [IPUBEICHHBIM B
TabynLax, onepupyeT NpuoOPEeTEHHbIMU 3HAHUSMH, YMEHUSIMU,
HaBbIKaMH. B To jxe BpeMs Ipu OTBETE AOITYCKAET HECYIIECTBEH-
HbIE MOTPEIIHOCTH, 3a/1a4l pellaeT ¢ Helo4eTaMH, HE BIIUAIO-
MM Ha OO X0/ pelIeHHUs.

Xopomo

BrimonHeHs! Bce o0si3aTesibHbIE YCJI0BHSI NMOATOTOBKHM CTY-
AEGHTA K INPOMEKYTOYHOH AaTTeCTalluM, NPEIyCMOTPEHHBIE
porpamMmon TucuuIuIMHbl. CTyJIeHT AEMOHCTPUPYET COOTBET-
CTBHE 3HAHUU, YMEHUH, HABBIKOB [10KA3aTEIISIM, [IPUBEICHHBIM B
TabIUIax, ONepupyeT NPUOOPETEHHBIMU 3HAHUSAMH, YMEHHUSIMH,

Y 10BIETBOPUTETBEHO
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HaBbIkaMu. Ho mokaspiBaeT HerlyOOKHe 3HAHUS, IPU OTBETE HE
JIOTTYCKAET IPYOBIX ONMTMOOK WJIM MTPOTUBOPEUYHH, OTHAKO B Op-
MYJIMPOBAaHUU OTBETA OTCYTCTBYET JOJDKHAS CBSI3b MEKIY aHa-
JIM30M, apryMEHTalUeH W BBIBOJAMHU, B PEIICHUM 3a7ad MOTYT
COJIePIKATHCS TPyObIe OMHMOKH. [[J1st mOoy4YeHus TPaBHUIIBHOTO OT-
BETa TPEOYIOTCSI YTOUHSIONIME BOTIPOCHI.

He BbinosHEHbl 00s13aTeIbHBbIC YCJOBUSI NOATOTOBKH CTY-
JAEHTA K INPOME:KYTOYHOM aTTecTallud, INPEIyCMOTPEHHBIE
nporpammont aucuurnebl, MM cTyneHT neMoHCTpupyer He-
IIOJIHOE COOTBETCTBUE 3HAHWM, YMEHUN, HABBIKOB IIPUBEICHHBIM

HeynosnersopurenbHo
B Ta0JIMIIaX, IOMYCKAOTCS 3HAYUTEIIbHBIE OLIMOKH, TPOSBIISETCS
OTCYTCTBHME 3HAaHUM, YMEHUM, HAaBBIKOB II0 POy IOKa3aTelei,
CTYJEHT UCHBITHIBAET 3HAUUTEIbHBIE 3aTPYAHEHUS NPU ONEPU-
POBAaHMM 3HAHUAMHU U YMEHUSMHU.
3. OueHo4YHBbIE CPeACTBA
HaumenoBanue [IpencraBnenue oue-
Ne Kparkas xapakTepucTrka OLLEHOYHOTO
OLICHOYHOTO CpeJl- HOYHOI'O CPEJCTBA B
/a CpeicTBa
CTBa DOC

1 Konrponbnas (ca-
MOCTOSITEJIbHAS)
paborta

(KP)

CpencTBo MpoBepKH YMEHUN MPUMEHSThH
MOJTyYEHHbIE 3HAHUA JUJIS PEIICHUs 3a7au
ONPEJIEJICHHOr0 TUIIA MO TEME WU pa3-
neny

KonTposnbHble 3a1a-
HUs (pumep)

2 | PacuerHo-rpadu-
yeckas padora

(PTP)

CpencTtBo mpoOBEPKH YMEHMM NPUMEHATH
IIOJIyYEHHBIE 3HAHMS 110 3apaHee Olpee-
JIEHHOW METOJMKE Ul pEIIeHus 3ajad
WIM 33JJaHUi 10 MOAYIIO WIM JHUCLU-
IUIMHE B LIETIOM.

Kommiekr  3amanuit
JUTSI BBITIOJTHEHHMSI pac-
YeTHO-TpaduiIecKon
paboTsl

YcrHbIi onpoc co-

CpencTBo KOHTPOJIS, OPTraHN30BaHHOE KaK
crieranbHas Oece/ia meJaroruueckoro pa-
O00THHMKA C OOydJarOIIMMCS Ha TEMBI, CBS-

Bompocsl o

3 OecenoBaHue, 3aHHBIC C U3Y4aeMOU TUCIMIIMHOM, ¥ pac- | TeMam/pasjiesaM Juc-
(YO) CUNTAHHOE Ha BBEIACHEHHE 00beMa 3HAHUU LUILIAHBI
oOyJaromierocsi 1Mo OmnpeaeNeHHOMY pas3-
JIeNy, TeMe, MpobiemMe u T.11.
Cucrema cTaHIapTU3UPOBAHHBIX 3a/IaHUH,
Tect MO3BOJIAIOIIAS ABTOMATHU3HPO-
4 Bapwnanr tecra
(T) BaTh MPOIENYPY U3MEPEHUS YPOBHS 3HA-

HUHN ¥ yMEHUI 00y4Jaronierocs.
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(Bx3)

CKUX 3aJaHuil.

bunets! k 3auety CpencTtBo MpoOBEpKH 3HAHMIA,
HaBBIKOB. MOKET BKJIIOUATh KOMIUIEKC TEO-
pPETUUYECKHUX BOIPOCOB, 3ajad, IpaKTHye-

yMeHUH, | bunersl k 3auery

3.1. Tekyumuii KOHTPOJIb

OneHouHble cpencTBa TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH BKIKOYAIOT KOHTPOJIBHBIE BOIIPOCHI
U 3aJjaHus B popme OIaHKOBOIO TECTUPOBAHMS ISl KOHTPOJISI OCBOCHHUS 00yUarOIUMUCS Pa3iesioB
JUcCUUIIIUHEL, pueM PI'P.

Conep:xkanue pacuyeTHO-Tpaduyeckoi padoThl o JupPepeHUNATLHBIM YPABHEHU M.

Mertoap! pemieHuit nuddepeHInaIbHbIX YPaBHEHUN Pa3IUIHOTO THIIA.

BapuanT 3aganus

1. HapucoBaTh HHTErpajibHYIO KDUBYIO ypaBHEHHs ) = x? - Y, IPOXOAALIYIO

yepes Touky M(2;3/2).Pemnth ypaBHEHHE METOJJOM U30KIIUH.

Pemntes ypaBHeHUS:

2.

3.

10.
11.
12.

13.

14. Pemmnts kpaeByro 3amauy: Y'+2y'+5y=-3sin2x, y(0)=1, y(—)

15

A+ yZdx—ydy = x’ydy,

2
2ﬂ=y—+8—y+8,

dx x* X
dy 3x+2y+1
dx x+1

xe” dx + (xzyey2 +tgy)dy =0.

Pemmuts 3anaun Kommm as1s ypaBHeHuit:

dy 2 3y
L=-5-2 1)=1,
dX X3 X y( )
4y' +x°y = (x> +8)e >y?, y(0) =1.
PemmuTs ypaBHEeHUe: X2y Xy = 1
. yp ; I
Pemnts 3amauy Komm: Yy =18sin® ycosy, y@) = % :

Pemnte ypaBHEeHMS:

y”” + y!ll — x,

y"" +5y"+7y"+3y = (16x+20)e”,
y" + 25y = 2c0s5x —sin5x + e,

"3y +2y=—-"—.
Yoy (3+e™)

y'+2'y=0, y(0)=0, y'(b)=y(b).

Pemute ypaBHEHUS:

y'(@®=3.

T 1-0.

8

. Haiitu coOcTBeHHbBIC 3HAUeHUsT A ¥ COOCTBEHHBbIC QYHKIIMU Y 3ajauu:
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16. x*y"+2xy’'—6y =xInx,
17. y"—xy'—4y=0.
Pemnts cucreMsl ypaBHEHMIA:
2,1 _ vy — r_ _ -
18, {x 7' +5xz+4y =0, 10, {z y-1, 20. {y 4y —3z+sinx,

!

y' =1z ' Z2'=2y—27—-COSX.

y'=z2-y.

KonTpoubsnas paéora Nel

10 00bIKHOBEHHBIM TU(PepeHuaIbHBIM YPABHEHUSIM IIEPBOT0 MOPSAKA

PemmnTh ypaBHenus
BapuanTt 1

1) xy'=xe’*+y

2) x%dy — (2xy +3)dx =0

3) (1+ y?sin 2x)dx — ycos2xdy =0
Bapuanr 2

1) xy':xsin1+ y
X

2) Xyr _ y _ e—X2 y3
3) (6y% +3x%y+1)y —3xy? +x*=0

Bapuanr 3

1) Xy =X +yi+y
2) sinx-y =—ycosx—sinx

2
3) (Xy +sin y)dx + (X? + Y% + XCOS dey =0

KonTpoJubnas padora Ne 2
10 00BIKHOBEHHBIM JIMHEHHBIM U ( (pepeHuNATbHBIM YPABHEHUSIM
N-ro mopsakKa
Bapmuanr 1

Pemmnths ypaBHeHUA
1) y"—4y"=1-12x°
y 1

"
2) Y +——F= X
2
717 COS—
T
3) VYkaszarh BUJ 4aCTHOTO PEIICHHS YPABHEHHS
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y'+ 6y +9y =e"(x—3)sin 2x
Bapuanr 2

Pemmnts ypaBHeHus1

1) y"+4y=10sin2x
—2X

, e
2) Y'+4y' +4y=—+r
X
3) Vkasarb BU 4aCTHOTO PELICHUS YpaBHEHHUS
y" — 6y’ +13y =e*(cos2x — 2sin 2x)

Bapuant 3
Pemnth ypaBHeHUA

1) y"+2y' —-3y=e*-cosx

2) y"+y=ctgx

3) VYkaszarh BUJ 4aCTHOTO PEIICHHS YPABHEHHS

y" — 6y’ +18y = xe** cos3x

BapuaHT TecTa nmo 00bIKHOBEHHBIM JU(p(PepeHIuATbHBIM YPABHEHUSIM

3AJIAHME 1.
Y CcTaHOBUTE COOTBETCTBUE MEKIY HOMEPOM YPAaBHECHUS U €0 THIIOM
1) xy' +2y=x"*sin2x 2) (1+ y2sin 2x)dx—2ycos2 xdy=0

3) y’—4—xy=2x\/§ 4) yV3+2x7y =x4/3+2y% .

- YPaBHEHHE C pa3JeISIIOIIMMHUCS IEPEMEHHBIMU,
- nuHerHoe auddepeHmaibHoe YpaBHEHUE,
ypaBHEHHUE B MOJNHBIX AuddepeHnunanax,

- ypaBHeHue bepHyun,

YPaBHEHUE, IPUBOASIIEECS K OJHOPOIHOMY.

3AJIAHME 2.
Jlaro ypasuenue nepsoro mopsaka (5xy° +x°)dx—(y> —5x*y)dy=0 B dopme, comepsanteit gud-
¢epennmasl. [puBenuTe €ro K BUIY, Pa3peuIeHHOMY OTHOCHTEIBHO IIPOU3BOIHOM.

| OtBer | |

3AJIAHHUE 3.
Jano muddepenmmansroe ypapuenne Y =(2k +3)x*, Torma gymkmms Yy =2X> sBISeTCS ero
pemeHneM npu K, paBHOM:

| OtBer |

3ATAHMUE 4.

. dx
OO6uwmit uaTerpan nudpepeHIaIbHOr0 YpaBHEHUS y2dy = — HMeeT BUJI
X
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‘ Otser ‘

3AJJAHHUE 5.
VYKaxuTe HHTETPAJbHYI0 KPUBYIO pemeHus 3agaun Komu ams 0ObIKHOBEHHOTO JuddepeHImanb-
HOrO ypaBHeHust Xy =y-1, y()=2.

y A

N ™ >

0
=1

xY

BAPUAHTBI OTBETOB: 1)A 2)B  3)C 4)D.

3AJIAHHUE 6.
Jlano muddepeHnEanbHOE ypaBHEHHE BTOPOro mopsimka " = X + X. Torxa obluee pelieHne ypas-

HEHUS UMEET BUJ
BAPUAHTbBI OTBETOB:

1 1 1 1
DN y=—x*+=x}+Cx+C 2) y=—x*+=x*+C,x+C
)y 12 3 1 2 )Y 12 5 1 2

3

3) y=2—14x4+%x +C,x+C, 4) y=6x"+2x>+C.x.

3AJAHMUE 7.
Pemenne 3amaun Komm — y" =2x+1, y(0)=y'(0)=0 UMeeT BUJI

BAPUAHTBI OTBETOB:

x x> x° x x°
1) y="—+x* 2)y=—+"— 3)y="—+x? 4 y="—-x
)y 3 )y 3+ ) 5 )y 5

3ATAHUE 8.
Hano muddepeHpaipHoe ypaBHEHHE BToporo nopsiaka 2xy”—y' =0, Toraa ero oduiee penieHue

UMeeT BUL:
| OtBer | |

3AJJAHHUE 9.
Jano muddepeHnuansHoe ypaBHEHHE BTOPOTOo mopsiika Y'ctg4x + 4y’ =0, Torma ero odmiee pere-

HUE UMECT BU
BAPUAHTBI OTBETOB: 1) y=0,25C,;sin4x+C, 2) y=-C,cos4x+C,

3) y=C,sin4x+C, 4) y=-C,sin4x+C,.
3AJAHHE 10.
KopHu xapakTepucTuueckoro ypaBHEHUs PaBHbI k1 = k2 =-1 k3, 4= +2, Torga pyHnameH-

TaJbHAsI CUCTEMA PEHICHUI JTMHEHHOTO OJHOPOTHOTO AU(PEPEeHIINATHHOTO YPABHEHHSI C TIOCTOSTH-
HbIMH KO3 uninenTamu OyeT UMETh BUJI
BAPUAHTEI OTBETOB:

1)y, =€, y,=e", y,=cos3x, Y, =sin3x
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2) yy=e, y,=e, y;=e¥, y, =e>
3) ylzex’ Y, :eZX’ Y3 =C0s3X, Y, =-—sin 3X
’ y3 — e2x’ y4 — e—2x.

X

4 yp=e’, y,=Xxe

3AJJAHMUE 11.
Kopru xapakrepuctuueckoro ypaBHenus pasubl K, =k, =5, k,, =5=i. Torna obmee permenue

JMHEHHOro OAHOPOJHOrO AU GEPEHINAILHOIO YPABHEHHS C IIOCTOSIHHBIMH KO3 dHLueHTaMH Oy-
J€T UMETh BUJ:
| OtBer ‘ ‘

3AJIAHHUE 12.
W3BecTHa (QyHIaMEHTalbHAS CHCTEMa PEIICHHWH OJHOPOJHOTO JTUHEHHOro nuddepeHmaibHoro

ypaHenus: Y, =1, Yy,=X, Y,=x°. Torna 4acTHoe pelleHHE YpaBHEHHS, yIOBIETBOPSIONIEE
HavanbHbIM yenoBusaM  Y(0) =2,  y'(0) =-1,

y"(0) =—2, pasno:

BAPMAHTbBI OTBETOB:

1) y=2+x-x> 2) y=2-x-2x*> 3) y=2-x-x> 4) y=2-x-05x>

3AJIAHME 13.
®ynkmus Y =Ce* +C,Xe* sBnsercss 0OIMM pENIEHUEM JTMHERHOTO OMHOPOAHOTO audepenuu-
aJTBLHOTO YPABHEHHMS C IIOCTOSHHBIMU KO(Q(HUIMEHTaMH, TOT/IA €r0 XapaKTEPUCTHIECKOE yPABHEHHE

UMEET BUJL
BAPUAHTbBI OTBETOB:

1) k?-1=0 2) k*-k=0 3) k?+2k+1=0 4) k?—2k+1=0.

3AJIAHHUE 14.
Oo6mee pemenne quddepernmanproro ypaHenus Yy'+4y' +3y =0 wumeer Bua

| OtBer | |

3AIAHHUE 15.
YacTHOMY  peIIeHUI0  JIMHEHMHOro  HEOAHOPOAHOro  aAuddepeHunnanbHOro  ypaBHEHUs
y"—3y'+2y=2x-1 1o BHIy €ro npaBoi YacTH COOTBETCTBYET (PYHKITHSI

BAPUAHTBLI OTBETOB:
1) y,=AX*+Bx 2)y,=Ax+B 3)y,=Ax 4)vy,=A"+Bx+C..

3A/IAHME 16.
Jano nuHeitHoe HeogHOpo1HOe Aud dhepeHIInaTbHOE YPAaBHEHHE C TTIOCTOSIHHBIME KO3 QUITMEeHTaMI

2y"+Yy'+2y=xe"sin2X. 3amucarh BHJ YaCTHOIO PELICHHUS C HEONPENENEHHBIMU KO PUIIEH-

TaMU
| Otger | |

3AIAHHME 17.
JlaHo nuHeliHoe HeoTHOpoHOE U (hepeHIInaTbHOE YPaBHEHUE C TOCTOSIHHBIMU KO3 GHUIIMEHTaMU
y"+4y =2ctg2x. B kakoMm BHJE ClieIyeT UCKATh YaCTHOE PEIICHHE HEOJHOPOAHOTO YPaBHEHHUS Me-

TOJIOM BapHalliK IPOU3BOJIbHBIX OCTOSHHBIX ?
| OtBer | |
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3AJJAHHUE 18.
Pemrenue kpaeBoii 3agaun  y" = 2X+1, 0<x<3 y0)=1 y@3)=9/2

HMEET BU]I
3 2 3 2

BAPUAHTBI OTBETOB: 1)y=%+x7—3x+1 2)y=%+x7—3x+1 3)

3 2 3 2

y:X—+X——Ex+1 4) y:X—+X—+Ex+1.
3 2 3 3 2 3
3AJIAHHUE 20.
r_ 3 ’
O6miee pemenue cucteMbl TuddepeHIManbHbIX YPaBHECHUI {yl, %
Y =2Y1—Y,
UMEeT BUJI
BAPUAHTBHI OTBETOB:
y, =C,e?* +C,e™>, y, =Ce?+C,e™,
1 2
) Y, = %Cle2X —Ce ™ ) Y, = —%Cle‘2X —Ce ™
y, =C,e”+C,e%, y, =C,e>+C,e%,
3 4
) Y, = %Cle2X +C,e > ) Y, = —ECIe2X +C,e .

Kpurepum ouenku:

- OIICHKA «3a4YTEHO» BBICTABJISETCS CTYJICHTY, €CJIM OH PETyJISIPHO B TEUYCHUE CEMECTPA MPEACTABIISLI
pelleHus 3a/1a4, BHITOJIHWI MOJHOCTBIO BCE 3a/1aHUs U UX 3aIUTHI, OTBETUB Ha BOMPOCHI MIPenoa-
BaTes;

- OLIEHKA «HE 3aYTEHO» BBICTABIISIETCS CTYJIEHTY, €CJIM OH HEPEryJSIPHO B TE€YEHUE CEMECTpa Mpe-
CTaBJISUT PELICHUs 3a]a4, BBIOJIHUI 33/1aHUS HE TIOJHOCTHIO MJIM BOOOIIE HE MPEICTaBIsul pabOThI
Ha IIPOBEPKY, JOMYCKAET CYLIECTBEHHbIE HETOUHOCTU B OTBETAX Ha BOMPOCHI MPENOAaBaTENs.

Jy1g mpoBeieHus! TEKYILEro KOHTPOJIsSl 3HAaHUM CTY/I€HTOB B AUCTAHLIMOHHOM (hopmMare B pas-
paboranHoM Kadeapoit «MaremaTuka» oHnanH-Kypce «luddepennmanbabie ypaBHEHUD» UMEIOTCS
MPOMEKYTOUHBIE (TPOOHBIE) TECTHI.

3.2. IIpome:KyTOUHAS aTTEeCTALMS

[TpomexyTouHas arTecTanusl - (3a4eT) MPOBOAUTCS 10 OUIIETaM B YCTHOU (opme.
Bpems a1 noAroToBKM 0TBETa Ha BOIPOCHI HE Oosee 45 MUH.

buner BkiIto4aeT OAMH TEOPETUUECKUN BONIPOC M 3aJIauu.

KommiekTsl OmiieToB Xpanstcs Ha kadenpe «MaremaTukay.

TunoBble BAPHAHTHI OUJIETOB MPUJIATAIOTCS.

KommiekT Bonpocos
no aucuuminne «/IAudpepeHunanbabie ypaBHeHUA»

1. OcHoBHbIE TOHATHS TEOPUU OOBIKHOBEHHBIX TU(PPEpEeHINATbHBIX YpaBHEHUI MEepBOro Io-
psaKa: onpeneieHre 0ObIKHOBEHHOTO NUd(epeHIINalbHOTO YpaBHEHUS, (JOPMBI 3aMTUCH OOBIK-
HOBEHHOT0 U (HepeHINaTbHOIO YPaBHEHHsI TIEPBOTO MOPSAKA, TMOHATHS OOLIEro M 4acTHOTO
pelieHnid, OO0IIero u YaCTHOTO MHTErpajoB.

2. TlocranoBka 3agaun Kommu ams nuddepeHnuansHoro ypaBHeHUs IEpBOro MopsiaKa.
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10.

11.

12.

13.

14.

15.

16.

17.
18.

Teopema cymiecTBOBaHUS U €AMHCTBEHHOCTH pelieHust 1 nuddepeHImantsHOr0 ypaBHEHUS
MIEPBOTO MOPSIIKA.
I'eoMeTpuueckuii CMBICT O0IIIET0 HHTErpaia OOBIKHOBEHHOTO JI.y. IEPBOTO MOPSIKA.
Juddepenunanbabie ypaBHEHUsI TIEPBOTO MOPSJIKA C Pa3/IeICHHBIMU U Pa3JICISIIOIIUMHUCS TIe-
PEMEHHBIMU.
Jluneiinbie quddepeHnranbHble YpaBHEHHs IEPBOro mopsiaka. MeTos Bapualiu MPOU3BOJIb-
HOW MOCTOSIHHOM.
Huddepennunanbabie ypaBHeHUs N-To nopsaka. OCHOBHbIE TOHATHS: (POPMBI 3aUCH, MOHSATHS
OO0IIEro M YaCTHOTO PELICHHA.
[TocranoBka 3agauu Komm u kpaeBoit 3aaun 17151 0OBIKHOBEHHOTO TU((epeHIInaaIbHOro ypas-
HEHHUsI N-TO MOPsIIKa.
WuterpupoBanue nauddepeHuanbHbIX ypaBHEHUNH N-TO MOpsSIKa METOJOM MOHMKEHUS IO-
psaIKa.
Jluneitnbie ogHOpoHbIe MU depeHInanbHble ypaBHeHus: N-ro nopsaka. OOime cBolcTBa pe-
LICHUI: TOHATHUS JIMHEWHO 3aBUCHUMBIX W JIMHEHHO HE3aBHCUMBIX PELICHUH, ONPEHACITUTENS
Bpounckoro, nonsatre GpyHaaMeHTaIbHOW CUCTEMBI PELICHHH,
Teopema o cTpykType 001Iero pemeHus 0OBIKHOBEHHOTO JIMHEHHOTO OJHOPOTHOTO Au(depeH-
LHAAJIBHOTO YPAaBHEHUS N-T0 MOPSAIKA.
JluneiHbIe OMHOPOIHBIC U] PepeHITnaNTbHBIC YPABHCHHS N-TO TIOPSIKA C TOCTOSTHHBIMHA KO3()-
¢bunuenTamu. XapakTepuCTUYECKOE YPaBHEHHE, €T0 CBA3b ¢ qU((hepeHIIHaTbHBIM YPaBHEHUEM.
Buj yacTHBIX pemeHuil JIMHEHHOro OXHOPOTHOTrO UG GEepeHIHATFHOTO YpaBHEHHS N - TO
MOpSAIKA C TIOCTOSHHBIMU KO3(HIIMEeHTaMu B 3aBHCHUMOCTH OT BHUJA KOpHEH XapakTepu-
CTUYECKOTO YPaBHEHHUSI.
Jluneiinbie HeOAHOPOHBIE AU epeHInanbHble ypaBHeHUA. Teopema o CTpyKType o01iero pe-
HICHUS.
Pemenne nuHEHBIX HEOAHOPOAHBIX NU(DPepeHIINANBHBIX ypaBHEHUH C MOCTOSHHBIMH KO3(-
¢dunmenTamu. MeTo1 mo00pa YaCTHOTO PEIISHUs JJIs TPABBIX YacTeH BHIa

f(x)=P,(x)e™, f(x)=M cospgx+ Nsin Sx,

f (x) = P(x)e” cos Bx +Q(x)e” sin Bx.

Pemenue nuHEMHBIX HEOAHOPOAHBIX IUB(PEpEeHINATBHBIX YpPAaBHEHUI METOJOM BapHUaIlliH
MIPOU3BOJIBHBIX MTOCTOSIHHBIX.
[TocTanoBKa U perieHue 3a7a4i Ha COOCTBEHHBIE 3HAYCHUSI.
Cucremsl quddepeHnnanbHbix ypaBHeHUH. [loHsTHE HOpManbHOU cucTeMsbl. [ToHsTHS 00I1IeTO
Y YaCTHOTO pelieHui cucrembl. TeopemMa o mpuBeneHud auddepeHuaibHOr0 ypaBHeHUs N-
ro NMopsiKa K HOpMalbHOU cucteMe. MeTo UCKITIOUEHUS! HEU3BECTHBIX.

Tunosoii BapuanT 6u1era
no aucuuniaude «/JIAndpepennuaibubie ypaBHeHH»

MUHHUCTEPCTBO HAVKHU U BBICIIIET'O OBPA3BOBAHU ST POCCUMCKOI ®EJIEPAIINN

®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE
YUPEXXJIEHME BBICIIIETO OBPABOBAHUS
«MOCKOBCKHUM MOJUTEXHUYECKUU YHUBEPCUTET»
(MOCKOBCKHWH MOJINTEX)

®dakynbTeT 6a30BBIX KOMITCTCHIIHH, Kadenpa «MaremaTuka»
Huctummua  «/{uddepennmanbapie ypaBHEHHS
Kypc 2, cemectp 3

3K3AMEHAIIMOHHBIN BUWIET
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1. OcHoBHBIC TOHATHS TEOpPHH OOBIKHOBEHHBIX MU((EpEeHIMATBHBIX ypaBHEHHUI IEPBOTO I0-

pssiKa.

2. Pemnts ypaBHenue: Y —2y" + Yy = 2X.

3. Pewwrts 3anauy Koum: y' = 1% +e*% y(0) =1.
+ X

4. Haiitu o01iee peleHne CUCTEMBI:
3x
yl’ =Yy, +e",
Yo =X=Y;+2Y,.

YTBepxaeHO Ha 3acenannu Kadeapbl MaTeMaTuku « 25» 12 2023 r., mpotokoin Ne 5

3aB. kadeapoi B.B. l'aneBko / /

Jli1st mpoBeIeHUS IPOMEKYTOYHOTO KOHTPOJISI 3HAHUH CTYIEHTOB B IMCTAHIIMOHHOM (popmate
B pa3paboTaHHBIX Kadenpoi «MareMmaTHKay OHJIaMH-KypcaX UMEIOTCS UTOIOBBIE TECTHI.
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