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1. Henawn, 3ax0a4yM ¥ IVIAaHUPYeMble Pe3yJbTaThl 00y4eHHS 110

AUCHHUIIIINHE

K ocHOBHBIM yenam ocBoeHus: nucuuIuinibl «/uddepennmanbupie ypaBHEHUS» CIETyET
OTHECTHU:

- BOCIIUTaHME Yy CTYICHTOB OOIIei MaTeMaTH4eCKON KyJIbTYphI;

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

- pa3BHUTHE CHOCOOHOCTH CTYACHTOB K WHIYKTHBHOMY M JEAYKTUBHOMY MBIIIJICHUIO
HapsIly ¢ pa3BUTHEM MaTeMAaTUYECKOW UHTYUIINU;

- YMEHUE CTYJCHTAMH Pa3BUBATh HABBIKU CAMOCTOSITEIILHOTO U3yUEHUSI YUeOHOW U Hayd-
HOM JTUTEepaTyphl, COAEpIKallel MaTeMaTHYEeCKHE CBEICHUS U Pe3YNIbTaThl;

- IOJITOTOBKY CTY/ICHTOB K JIESTEIILHOCTH B COOTBETCTBUH C KBATH(PUKAITMOHHON XapaKTe-
pHUCTHKOI OakaslaBpa 110 HalpaBJIeHHIO, B TOM 4ncie (GOpMUPOBAHUE YMEHUHN UCIIOJIB30BATh OCBO-
E€HHBIC MATEMATHYECKHUE METOIbI B TPO(hECCHOHATILHOM 1eATETHHOCTH.

- MOATOTOBKY BBICOKOKBAIM(UIIMPOBAHHBIX KaJIpPOB, BOCTPEOOBAHHBIX B YCIOBUAX LH]-
POBOM TYpOYJIEHTHOCTH M BBICOKMX TE€XHOJIOTMUECKHX PHUCKOB COBPEMEHHOM IU(POBOIT 3KOHO-
MUKH.

K ocHOBHBIM 3a0auam ocBOeHUS TUCHUIUIMHBI «/{uddepeHnumansabie ypaBHEHH» Clie-
JyeT OTHECTH:

- OCBOCHHUE CTYJICHTAMHU OCHOBHBIX MOHSITHIA, METO0B, POPMHUPYIOMIMX OOIIYI0 MaTeMa-
TUYECKYIO MOATOTOBKY, HEOOXOIUMYIO ISl YCIEIIHOTO PEeLICHHs MPUKIIAAHbIX 3a/1a4;

- (popmupoBanue y cryaeHta TpedyemMoro Habopa KOMIETEHIH, COOTBETCTBYIOIIUX €T0
HAIPAaBIECHUIO MOJTOTOBKY U O0ECIIEUHBAIOIINX €r0 KOHKYPEHTOCTIOCOOHOCTh Ha PHIHKE TPY/a.

OO6yuenue no auctumuinHe «nddepennnanbapie ypaBHEHHs» HampaBieHO Ha (HOPMUPOBAHHE
y o0yyarouxcs cienyromux komnereHnuii B coorsercteuu ¢ @PI'OC 15.03.01 «MammHocTpoe-
HUE», YTBEPkKAEHHBIM npukazoM MunoOpHayku Poccun ot 09.08.2021 N 727:

Koa u HanmMeHoBaHue KOMIIeTeH M

HH}II/IKaTopr JOCTHKCHUA KOMIIC-
TCHIUHN

OIIK-1. CnocoGeH pemaTh 3a1auu mpodec-
CHOHAJIBHOW JIeSITeTbHOCTH, TIPUMEHSISI Me-
TOJIbI MOJICIMPOBAHUSI, MATEMAaTHUECKOTO
aHaJIM3a, €CTECTBEHHOHAYYHbIE U OOLIEHHKE-
HEpHbIE 3HAHUS

NOIIK-1.1. IlpumeHnsieT ecTeCTBEHHOHAYY-
Hbl€ U OOLIEMH)KEHEPHBIE 3HAHUS, METObI
MaTeMaTHYeCKOIro aHAJIN3a U MOJIETUPOBaHUS
IpY PELIeHNH NPOo(eCcCHOHANBHBIX 3a/1a4

NOIIK-1.2. JleMoHCTpUpYET HABBIKK HCTIONb-
30BaHUs 3HAHUN (QU3UKU U MATEMaTUKU JIJIs
peleHus 3a/1a4 TEOPETUIECKOT0 XapakTepa B
npogecCuOHATbHOMN e TeTbHOCTH

2. MecTO JTUCHMILUIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

I[I/ICI_II/IHJII/IHa OTHOCHUTCS K 00s13aTenbHOM yacTu 00ka bl1: MOIIYJ'IL «MaTemMaTH4eCcKHe U eCcTe-

CTBCHHO-HAY4YHBIC TUCHHUIIJIUHBD).

I[I/ICI_II/IH.HI/IHB. 633I/IpyCTC$I Ha CJICAYIOIINX, HpOﬁI{CHHLIX JUCHUIIIIMHAX:

- muHelHas anrebpa;
- MAaTEMAaTUYECKUI aHAINU3.

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

IIJIMHaAMMH:
B obs3amenvuoti vacmu:



- (husuka;

- TEOpeTHYEeCKas MEXaHNKa;

- QIIEKTPOTEXHUKA U FIEKTPOHUKA;

- COIIPOTHBJICHUE MaTEPHAJIOB;

- TEOpHs MaIlIMH U MEXaHU3MOB;

- Teopusi 00pabOTKN METAJUIOB JIaBIICHHUEM;

- TEOPHsI U TEXHOJIOTHS JTMCTOBOM IITAMIIOBKH.
B yacmu snexmugnvix OUCYUNIUH:

- TEOPHsI U TEXHOJIOTHSI TPOKATKU;

3. CTpykTypa u coepkaHue TUCUUIIIHHBI

OO0mas TpyA0€MKOCTh AUCIUILUIMHBI COCTABIISIET 2 3a4€THBIC €AMHUIIBI -72 yaca.

3.1. Buabl yueOHoii paGoThI M TPYA0EMKOCTh

3.1.1. Ounas ¢popma odyuenus

Ne Bup yueoHoii padoTnl Koausecrso Cemectp 3
4yacoB
n/n
AyIMTOPHBIE 3aHATHS 36 36
B ToMm uuce:
Jlekuuun 18 18
1.
CeMuHapcKue/MpakTHIECKUE 3aHATHS 18 18
2.
JlaGopaTopHble 3aHATHS - -
CamocrosiTesibHas padoTa 36 36
IIpomMe:kyTouHasi aTTECTALUSA
3a4yeT 3 3
Hroro 72 72

3.2. Temaruveckuii MJIaH U3yYeHUsS] TUCUUILTHHBI

Pazmemnién B nmpriioxkenuu 1 k pabodeit mporpamme.
3.3. Coneprkanue pa3iejaoB IMCHUTITHHBI
BBenenue

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



Tema 1. Jluddepennuanbable ypaBHEHUs IEPBOTro nopsiaka. Beaenue. 3agaun, npuBo-
nsmue K 1ugdepeHIuanbHbIM ypaBHEHUAM N1epBoro nopsiaka. OCHOBHBIE MOHATUS OOBIKHOBEH-
HBIX U depeHnnanbHbIX ypaBHEHHI iepBoro nopsiaka. [locranoBka 3agaun Kommu. Teopema cy-
IIECTBOBAHUS U €MHCTBEHHOCTH perieHus. OO1iee n yacTHOE peleHusl, OOl 1 YaCTHBIM HH-
Terpansl. ['eoMeTpuUecKuii CMBICT O0IEro HHTerpaa.

VYpaBHEHUs ¢ Pa3/leNeHHbIMU U pa3AeisaoIIUMUCS IE€PEMEHHBIMU, OJHOPOHbIE AU de-
pPEHLIMANbHBIC YPaBHEHUS U TPUBOISAIIMECS K HUM, YPaBHEHHUS B MOJIHBIX AU depeHnunanax.

JluueiiHbie 11.y. epBOro nopsijika u ypapHeHnusi bepnyinu. PelieHre TUHEHHBIX ypaBHE-
HUM METOJOM BapHalUM MPOU3BOJBHOM IMOCTOSHHOW, METOIOM IPOU3BEIeHUIN bepHyrum.

Tema 2. /luddepennmanpabie ypaBHEHHS BbICITUX MOPSAKOB. Dopmbl 3anvcu nuddepen-
[IMAJIFHOTO ypaBHEHHUs n-ro nopsjaka. Obmiee n yactHoe pemrenus. [locranoBka 3amgaun Komm,
KpaeBol 3aauu. IHTerpupoBaHie METOAO0M OHMKEHUS TOPSAIKA.

Tema 3. Jluneiinsie ogHOpoAHBIE TU( G EpeHINaTbHBIE yPaBHEHUS 11 — TO opsiaka. O6mue
CBOWCTBA PELICHUN JMHEHHBIX OJHOPOAHBIX JU(QepeHInanbHbIX YPaBHEHUN n — ro nopsjaka.
TeopeMa 0 CTpyKType OOILIETro pemeHus TMHEHHBIX OJHOPOIHBIX TU(PepeHIINAIbHBIX ypaBHE-
HUl n — ro nopsaka. IlonsTre pyHAaMEeHTaIbHONU CUCTEMbI PELICHUN JIMHEHHOTO 0JIHOPOJHOTIO
QG pepeHIaTIbLHOr0 YPaBHEHHS /1 — IO TIOPSIKA, €€ IOCTPOCHHE IS YPABHEHUH C MTOCTOSTHHBIMH
K03 duureHTamMu. XapakTepucTUUYeCKOoe ypaBHeHUe. By 4acTHBIX pelieHuil JIMHeHHOro o1Ho-
poaHoro nuddepeHInaIbHOr0 YpaBHEHHS 72 — TO IOPSIKa B 3aBUCUMOCTH OT BUa KOPHEH Xapak-
TEPUCTHYECKOTO YPaBHEHHUS.

JIuneiinple HEOgHOpOAHBIE MU depeHInanbHbIe YPaBHEHUS 11 — TO MOPAIKA C MOCTOSH-
HbIMU KO3 puuueHTamMu. Teopema o CTpyKType 00ILero peleHus Takux ypaBHeHuid. Metoa noj-
00opa yacTHOTO perIeHus (METO.l HeonpeIeIeHHBIX K03()(PUIMEHTOB) sl pa3IMUHBIX CIIEIHATb-
HBIX BHUJIOB ITPABOM YaCTH.

JIuneiiHble HEOTHOPOIHBIE TU( PepeHIaTbHbIE ypaBHEHH BTOPOTo opsiika. MeTos Ba-
pHALIUU IPOU3BOJIBHBIX OCTOSHHBIX.

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

Tema 5. Pemenue nuddepeHnnanbHbIx ypaBHEHUH ¢ iepeMeHHbIMU K03 duumenramu.
HuddepenunansHoe ypaBHeHue Oiiepa. [IpumMeHeHNe CTENEeHHBIX PSAAOB K MHTETPUPOBAHUIO
TuQdepeHIMaIbHbIX YpaBHEHUH ¢ TepeMEeHHBIMU K03 hUIIUeHTaMU.

Tema 6. Cuctembl 00BIKHOBEHHBIX AU (PepeHInanbHbIX ypaBHEeHUH. OCHOBHBIE TOHSTHS.
HopmanbHble cMCTeMBI TMHEHHBIX OJTHOPOJIHBIX M HEOJAHOPOIHBIX AU depeHInanbHbIX ypaBHe-
Huil. TeopeMbl 00 SKBUBaJIEHTHOCTU AU} PepeHINaNbHOT0 YpaBHEHH N-TO MOPSIKa U HOPMaib-
HOM cucteMbl n auddepeHnnanbHbIX ypaBHeHUH. Perenne TMHEHHBIX OAHOPOIHBIX U HEOHO-
POJHBIX CHCTEM OOBIKHOBEHHBIX UG (HEepeHIINATBHBIX YPABHEHUH € TOCTOSIHHBIMU KO3 PUIIHEH-
TaMH.

3.4. Temaruka npakTU4YeCKUX 3aHATHI MO TUCHUILINHE
«lu¢pepeHuaIbHbIC YPABHEHUSD)

3.4.1. Ounas ¢popma o0yueHus

No 3ansarus Tema 3aHaTus

1 Penrenne nuddepeHManbHbIX YpaBHEHUH (J1.y.) TEpPBOTO TOpsIKa ¢
pa3eIeHHBIMA U PA3JICIISTFOIIIMICS TIEPEMEHHBIMHU
Pemenre oMHOPOAHBIX I.y. W IPHUBOSITUXCS K HUM.
Pemenne ypaBHeHMit B monHbIxX auddepermnmanax
JIunelinble 1.y. nepBoro nopsaaka u ypasHeHus beprymin Meron Bapu-
allMy MPOU3BOJILHON OCTOSIHHOM, MeTo A npou3BeieHuit bepuyu.
KoHnTtposbHast paboTa 1o j.y. nepBoro mopsiaka
WNurerpupoBanue A.y. n —TO MOPSAKA. METOJOM IMOHWKEHUS MOPSAIKA

N | B~ W




HnTter PUpPOBAHUC O.Y. N —TO MOpAaAKa. MCETOAOM IMOHMXKXCHHUA MOPSAAKaA

7

(TIpoaomKeHme)

Jluneitapie omHOpOMHBIE M.y. n —To mopsaka. [locTtpoerne QpyHmamen-
8 TaJbHOW CUCTEMBI PEIICHUI IS yPAaBHEHUI ¢ TIOCTOSTHHBIME KO3 duim-

E€HTaMU. XapaKTEepPUCTHICCKOE yPaBHEHHE.

Pemenne nuHEHHBIX HEOAHOPOAHBIX /I.y. N-TO MOPSAIKA C IOCTOSTHHBIMHU
9 KO3 GUITMCHTaMU T Pa3IMYHbIX CICIUATBHBIX BHJOB MPABOW YaCTH
METOJIOM HEOMPECICHHBIX KOA(P(PUIIMCHTOB.

Pemenne muHEHHBIX HEOAHOPOAHBIX /I.y. N-TO MOPSAIKA C TOCTOSHHBIMHU
10 Kod(PUITMEHTAMH I Pa3TUIHBIX CICITHATBHBIX BUIOB IIPABOM YacTH
METOJIOM HEOMNPEIACICHHBIX KOA(P(OHUIIMEHTOB (ITPOAOKEHUE).

Jlunelinpie HEOAHOPOHBIE M1.y. BTOPOTO MOPSIKA C MOCTOSHHBIMHU KO-
11 s¢dunmenTaMu ¢ TPOU3BOIBFHON HENMPEPHIBHOM MpaBoi YacThio. Meton
BapHaIly TPON3BOJIbHBIX TOCTOSIHHBIX.

12 KpaeBblie 3aaun. 3a1aun Ha COOCTBEHHBIC 3HAUYCHHS.

KonrtponbHas paboTa o nTuHEHHBIM TU( GepeHIINaTbHBIM ypaBHE-

13
HUSIM C IOCTOSIHHBIMU K03()(pULIMeHTaMu n-ro mopsiaka

14 Juddepennnansaple ypaBHEHHSI ¢ NEPEMEHHBIMH KO3 QHUIMEHTaMHU.
VYpaBHenue Dilnepa. IIpruMeHeHrEe CTENEHHBIX PSAOB C HEOMpPEIEscH-
HBIMU K03 (QUIIEHTaMH K UTETPUPOBAHMIO JINHEWHBIX /I.y. C TIepeMeH-
HBIMHU KO3 PHUIMEHTAMHU.

15 WuTerpupoBanue 1.y. ¢ mepeMeHHBIMHA KOA(PGHUITUEHTaAMH C TTOMOIIBO
paznoxkeHus pemienus B pan Teinopa
16 CucteMbl OOBIKHOBEHHBIX OU(QQepeHINANbLHBIX YpaBHEHHN. PemieHne

HOPMaJIbHBIX CHCTEM JTHHEHHBIX AuddepeHnaIbHbIX YpaBHEHHI METO-
JIOM UCKJIFOYEHUSL.

17 Pemenne muHEHHBIX OMHOPOAHBIX cucTeM auddepeHnraIbHbIX ypaBHe-
HUW METOJIOM Dijepa.
18 KonTposibHOE TeCcTUpOBaHUE

[a—

4. YueOHO-MeToqMYecKoe U MHGOPMAIMOHHOE o0ecriedeHne

4.1. HopmartuBHbie 1okyMeHTbI H 'OCThI

®I'OC 15.03.01. Mammnoctpoenue. 2021.

AxkaneMuyeckuii yueOHbIH I1aH 1o HanpaBieHuto noarotoBku: 15.03.01 MamuHocTpoeHue.

[Tpoduns: MamnHel ¥ TEXHOIOTMH 00pabOTKK MaTepuaioB JaBieHueM. PopMa oOyueHus —

ouHas. 2024.

Marpuiia pacrpeaesneHuss KOMIETSHIIMN 10 HampaBieHuto moarotoBku 15.03.01 MaruHo-
crpoenue. IIpoduns: MammHasl U TeXHOJIOTHMM 00pabOTKM MaTepHaioB JaBieHueM. dopma
o0ydenust: ounas. 2024.

VYka3 Ilpesnnenta Poccuiickoit @enepanyu ot 01.12.2016 Ne 642 «Ctparerun Hay4yHO-TEX-
HOJIOTHMYECKOTO pa3Butus Poccuiickoit denepannny.

[Tpuka3 MunucrepcTBa obpa3zoBanus 1 Hayku Poccuiickoii ®eneparuu ot 23.08.2017 Ne 816
«O0 yrBepxkaenun [lopsika mpUMeHEHUs OpraHu3alusIMU, OCYHIECTBISIOMIUMU 00pa30Ba-
TEJIbHYIO I€ATEIIbHOCTD, JJIEKTPOHHOTO 00YyUeHUsI, TUCTAHIIMOHHBIX 00pa30BaTEIbHbBIX TEXHO-
JIOTUH MpU peaan3auu 00pa3oBaTeIbHBIX POTPaAMM».

4.2. OcHoBHasi JuTEpaTypa



1. demunosuu B.I1., Monenos B.I1. Jluddepennmansabie ypaBHeHHS: ydeOHOe mocobue. M.
N3n-so «Jlanb», 2019. 280 c.

2. bepkoB H.A., Munocues B.b., [Tymkaps E.A. Kypc MmaremMaTuku i1 TEXHUYECKHUX BBICIIMX
y4eOHBIX 3aBefieHui: yuyeOHoe mocobme. Yacte III. M.: MI'MY, 2011. 505 c.
https://e.Janbook.com/

4.3. JlomoyiHMTeJbHas JIMTepaTypa

1. ITuckynoB H. C. [IluddepennuanbHoe U HHTErPpATbHOE HCUUCIICHUS Ul BTY30B. B 2-X To-
max. M.: Uurerpan - [Ipecc, 2009. 180 3k3.

2. 3y6koB B.I'., JIsxoBckuii B.A., Mapteinenko A.W., MunocueB B.b. Kypc Beicieii mare-
MaTtuku: YueOHoe mocobue mns Bry3oB. Yacte II. M. MI'MY, 2007. 527 c.
https://e.lanbook.com/

3. Koran E.A. O0bikHOBeHHBIC TUCTUIUTNHE U] PEepeHIInATbHBIC YPABHEHHS U OTICPAIlMOH-
HOE ucuucieHue. YuebHoe rnmocobue mno «Marematuka» JUisl CTyJIEHTOB BCEX CIlelUalb-
Hoctel. M. 2006. 693 k3.

4. Koran E.A. O6bikHOBeHHBIE U] epeHInanbHbIe YPABHEHUS U BapUallMOHHOE UCUHCIIe-
HUE B MIPUIIOKEHUH K pacuEéTy aBTOMOOMIIBHBIX KOHCTPYKIIUH. YueOHOe mocodue mo Jauc-
nummHe «MareMaTtuka» JUisl CTYAEHTOB Bcex crennanbHoctedl. M.: MAMU, 2010. 200
5K3. http://lib.mami.ru/lib/content/elektronnyy-katalog. DneKTpoHHBII pecypc.

4.4. DaekTpoHHBbIE 00pa3oBaTeJbHbIE pecypchbl

[TpoBenenue 3aHATHIA U ATTECTAIIMA BO3MOKHO B TMCTAHIIMOHHOM (pOopMaTe C MPUMEHEHUEM CH-
CTEeMbI JUCTaHLIMOHHOTO 00yueHus yHusepcurera (CJO-LMS) Ha ocHOBe pa3pabOTaHHBIX Ka-
denpoii «MareMaTHKay IIEKTPOHHBIX 0Opa3oBarenbHBIX pecypcoB (DOP) mo Bcem paznenam
IIPOrPaMMBI:

Hazanune OOP
Huddepenunansusle  ypaBHe- | https://online.mospolytech.ru/course/view.php?id=4396
HUSI
OcHOBBI BapHallMOHHOTO Hc- | https://online.mospolytech.ru/course/view.php?id=476
YHUCIICHUS

Pa3paborannbie DOP BKIIOUalOT TPEHUPOBOYHBIE M UTOTOBBIE TECTHI.
[Topsimox mpoBeneHus: paboT B AUCTAHIIMOHHOM (popMaTe yCTaHABIMBAETCS OTAEIbHBIMU PACIIo-
PSDKEHUSIMH ITPOPEKTOpa Mo ydeOHOH paboTe M/UiTH LIEHTPOM y4yeOHO-METOIN4YeCKOil paboThl.

Kaxapiii cTyneHT obecriedeH MHAWBHUIYaTbHBIM HEOTPAHMUYEHHBIM JTOCTYIIOM K AJIEKTPOHHOU

OMOJIMOTEKE MOCKOBCKOI'O IIOJINTEXA

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

HuTepHeT-pecypchl BKIIOYAIOT Y4eO0HO-METOAMYECKUE MaTepuaibl B JIEKTPOHHOM BHJIE, TPE-

CTaBJIEHHBIE Ha caiite mospolytech.ru B paznene: «lleHTp MaremaTudeckoro oOpa3oBaHM

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

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

TecTsl Mo BeIcIIeH MaTemaTtuke http://function-x.ru/tests_higher math.html.

[Tone3npie yaeOHO-MeTOAMYECKHE U HH(DOPMAITMOHHBIC MaTepUaIbl IPEACTABICHBI Ha calTax:
http://exponenta.ru, hitp://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepedens pecypcoB HHHOPMAITMOHHO-TEIEKOMMYHUKAITMOHHON ceTH «IHTepHET» 1JIsI OCBOSHUS

JUCUHUILTMHBL: www.matematikalegko.ru>studentu, www.i-exam.ru.
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4.5. JIunieH3MOHHO€E U CBOOOHO PacpoCTPaHsieMoe MPOrpaMMHOe

obecrneyeHue
Ne| HaumenoBanue | Pazpadorunk I1O JocTynHOCTH Ccblika Ha Enunblii peectp
(mpaBoo0.1aga- (IMIEeH3UOHHOE, | POCCUIICKUX MPOrpPaMM st
TeJib) cB0O0OJHO pac- 9BM u B/l (npu naanuuu)
NpocTpaHseMoe)
1 | Astra Linux [ OOO JInien3nonHoe https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase _1d=9540
ACTPA" 36
2 | MoiiOduc 00O "HOBBIE JIuneH3suoHHoe https://reestr.digital.ecov.ru/ree
OBJIAYHBIE str/301558/?sphrase_1d=9433
TEXHOJIOT " 75

4.6. CoppeMeHHbIe npodeccuoHaIbHbIE 0a3bl JAHHBIX U HH(OPMAIMOHHBIE CIpa-
BOYHbIE CHCTEMbI

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

HaumenoBanue

CcblIka Ha pecypc

JocTynHocTh

NudopManmoHHO-CIPABOYHbIE CHCTEMbI

Stack Overflow

https://stackoverflow.co

HoctynHa B cetn UH-

TEepHET 0e3 orpaHuye-

CTBEHHBIX 00pa30BaTEIbHBIX CTaH-
JApTOB BBICLIET0 00pa30BaHUS

m/ N
HU
Undopmarmonnsie pecypesl Cetn | http:// www.consultant.ru | JlocTymHo
KoncynsrantlInroc
ITopran ®enepanbHbIX rocyaap-
P P AP http://www.fgosvo.ru. HoctynHo

JIeKTPOHHO-0U0JINOTEYHbIE CHCTEMBbI

v/

Jlanp https://e.Janbook.com/ HocrymnHa B cetu 1n-
TEepHeT 0e3 orpaHuye-
HUU

IPR Books https://www.iprbookshop | loctynna B cetu 1n-

TEepHET 0e3 orpaHuye-
1305071
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http://www.consultant.ru/

IIpodeccuonanbHbie 6a3bl JAHHBIX

basa naHHBIX HAy4HOH JIEKTPOH- http://www.elibrary.ru HoctynHo
HO OMOIMOTEeKN
(eLIBRARY.RU)
Web of Science Core Collection — | http://webofscience.com | loctynHo

MOJIUTEeMaTHYECKas peepaTUBHO-
oubnuorpaduueckas u
HayKoMeTpHu4ieckas (OndimomeTpu-
yeckas) 0aza JaHHBIX

S. MaTepHaJIl)HO-TeXHI/I‘leCKOC odecreueHue ANCIHUIIJINHBI

MarepuanbHO — TeXHUYECKas Oa3a yHUBEpCUTETa o0ecleyrBaeT IPOBEIEHUE BCEX BUJIOB
3aHATHUH, IPETYCMOTPEHHBIX YYEOHBIM IUIAHOM, U COOTBETCTBYET JIEHCTBYIOIIUM CAHUTAPHBIM U
IPOTUBOIOXKAPHBIM IPAaBUIJIaM U HOPMaM.

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

ITpu HEOOXOAMMOCTH ISl IPOBEACHNUS MHTEPAKTUBHBIX IPAKTUUECKUX 3aHATHI HCIIONb3Y-
IOTCSI KOMITBIOTEPHBIE KJIaCChl YHUBEPCUTETA.

6. MeToau4ecKkue peKOMeHIalMu
6.1. MeroanyecKue peKOMeHIAIMH /ISl PenoaaBaTeis Mo

OpPraHu3anuy 00y4eHus

[Ipexne Bcero, cienyetr oOpaTuTh BHUMAaHUE CTY/IEHTOB Ha TO, YTO IPAKTHUUECKU BECH U3Y-
YaeMbli UMU MaTepuall SIBJISETCS Ul HUX HOBBIM, HE M3y4YaBIIMMCS B NpOTrpamMMe CpeaHEl
mkojabl. OgHaKo OH He TpeOyeT Kako-mubo crenuanbHON (JIOMOJHUTEIBHON) MOATOTOBKH U
BITOJIHE MOJKET OBITh YCIEIIHO U3YUY€H, €CIIU CTYACHTHI OyAyT MOocenaTh 3aHsATHsI, CBOEBPEMEHHO
BBINOJIHATH JOMAIIIHUE 33/1aHUS U MTOJIb30BaThCs (IPU HE0OXO0AUMOCTH ) CUCTEMOH IITAHOBBIX KOH-
CyJIbTAllM B TEUEHHE KaXKJI0r0 ceMecTpa. Bomennmme B Kypc MaTeMaTHKU pa3Jenbl SBIISIOTCS
KJIACCUYECKHMH, B TO 7K€ BPEMSI OHU NTPAKTUYECKH OPUEHTUPOBAHBI, TAK KaK UMEIOT IIUPOKOE pac-
IIPOCTPAHEHHUE IS PEIICHMS PA3HOTO POJIa 3a/1a4 BHYTPH CaMOMl MaTEMAaTHUKHU U NPUKJIAAHBIX 3a-
na4. IX ocBOEHHE MOMOMKET CTYIEHTaM JIOTUYECKU BEPHO, apryMEHTUPOBAHO U SICHO CTPOUTH
YCTHYIO U MUCbMEHHYIO PeYb, YCIEIIHO PUMEHITh HAKOIIJIEHHbIE 3HAHUS B TPO(ECCUOHATILHOM
JeATEIbHOCTH.

HeoOxonumo ¢ camoro Havasa 3aHATUNA pEKOMEHJ0BATh CTYA€HTaM OCHOBHYIO U JOIOJI-
HUTEJIBbHYIO TUTEPATYPY, a B KOHIIE CEMECTPa JaTh CIIUCOK BOIIPOCOB JUJIS IOATOTOBKH K DK3aMEHY.

Ha nepBomM 3aHsATHN 110 JUCHUILIUHE CleAyeT 0053aTeabHO MPOUH(OPMHUPOBATH CTYAECH-
TOB 0 BHJIE U (hOpMe MPOMEKYTOUHOM aTTeCTAllUH 110 TUCIUIIMHE, CPOKaxX €€ MPOBEIEHUS,
YCIIOBHSIX JIOIYCKa K MMPOMEKYTOYHON aTTECTAllNN, TPUMEHAEMBIX BUAAX TPOMEKYTOYHOIO KOH-
TPOJIA.

CooOpakeHusi 1 peKOMEHAINK, IpUBEIEHHBIE B M. 9 pabouell mporpamMmsl IJs CTyACH-
TOB, TOJDKHBI OBITh YETKO C(HOPMYIHPOBAHBI M M3JI0KEHBI HIMEHHO IperoiaBaTeseM Ha JeKIUIX
MIPAKTHUYECKUX 3aHATUAX U KOHCYJIbTALlUAX.

N3noxeHnue T€OPETUUECKOro MaTepHualla JOJDKHO COIPOBOXKAATHCSA HIUIFOCTPATUBHBIMU
pUMepaMu, TIIATEIbHO OTOOPAHHBIMU MpEnoaBaTeseM TakK, YTOObl TEXHUYECKUE TPYAHOCTH U

10


http://www.elibrary.ru/
http://webofscience.com/

BBIKJIAJIKU ITPU PCIICHUU 3aJa4X HC OTBJICKAJIU OT I''ITABHOT'O: OCMBICJIICHUA UJCH U CYTU IPUMCHSI -
eMbIX MeTOoJI0B. ClielyeT BCeraa yKa3blBaTh MPUMEPHI MPAKTUYECKOTO TPUMEHEHUS paCCMOTPEH-
HBIX Ha 3aHATHIX ypaBHEHUH U POpMYII.

HpaKTI/IHGCKI/Ie 3aHATHUA AOJIKHBI OBITH OpraHnM30BaHEbI IIPEIIOAABaTCICEM TaKUM o6pa30M,
‘-ITO6BI OCTaBaJIOCh BPEMs Ha MEPHUOANYICCKOC BBIITOJIHCHHUE CTYACHTAMU HC6OHBH_IOI\/JI CaMOCTOA-
TEILHOM paOOThI B ayAMTOPUH ISl IPOBEPKU YCBOCHUS U3JI0KEHHOTO MaTepHala.

[IpenonaBaTens, BeNymuil IPaKTUYECKUE 3aHATHS, JOJDKEH COTJIACOBBIBATh y4eOHO — Te-
MaTHYECKHH IJIaH 3aHATHH C JICKTOPOM, HCIIOJB30BaTh €AUHYIO CUCTEMY 0003HaYEHUT.

[IpenonaBaTemnto cieayeT 10OMBATHCS CUCTEMATHUECKOW HEMPEphIBHON pabOTHI CTY/AEH-
TOB B TCUCHHE CEMECTPA, HCO6XOI[I/IMO BBIABJIATE CUJIBHBIX CTYACHTOB U IIPUBJICKATh UX K Haquoﬁ
paborte, K y4acTHIO B Pa3HOTO po/ia OJIMMITHAAaX U KOHKypCax.

CTy,I[CHT JOJDKCH OIIYHIATh 3aMHTCPECOBAHHOCTE IIPENOJABATCIIA B JOCTHIKCHUMU KOHEY-
HOTO pe3ysibTaTa: B MPUOOPETCHUH OOYYAIONIMMUCS IMPOYHBIX 3HAHWN, YMEHHHA W BIIAJICHUS
HaKOIUICHHOH MH(pOpMAaIMEH I pelIeHus 3a71a4 B TPo()eCCHOHATBLHOM IS TEIbHOCTH.

6.1.1. O0pa3oBaTejibHbIE TEXHOJIOTHH

Bo3MoxHO mpoBesieHNe 3aHATHI U aTTECTAlluil B AUCTAHIIMOHHOM (opMare ¢ IPUMEHEHUEM CH-
CTEMbI JUCTAaHLUMOHHOrO o0yueHus yHusepcurera (CJO-LMS) Ha ocHOBe pa3pabOTaHHBIX Ka-
denpoit «MaremaTrka» 3JIEKTPOHHBIX 00pa3zoBaTesibHbIX pecypcoB (JOP) (cm. .4.4).

[Topsinok mpoBeneHus padoOT B AUCTAHIIMOHHOM (popMaTe yCTaHABIMBACTCS OTAEIBHBIMU PACIIO-
PSDKEHUSIME TTPOPEKTOPA M0 y4eOHOU paboTe W/MiTH HEHTPOM y4eOHO-METOINIEeCKOi paboTHI.

6.2. MeTtoanueckue yKazaHus AJsi 00y4aromuxcsi Mo 0CBOEHUIO
JTUCIHHUIIIHHDBI

Nzyuenne nuddepeHanbHbIX ypaBHEHUN UMEET BaKHEHIIIee 3HaUeHne B MaTeMaTH4e-
CKOM moJIroToBKe nHkeHepa. OOBACHSAETCS 3TO TeM, 4To AU PepeHIInaTbHbIC YPaBHEHUS MPE/-
CTaBJISIFOT OO0 MaTeMaTHUECKHUEe MOJENN CaMbIX pa3HOOOPa3HBIX MPOLIECCOB U SBIICHUH, TaK KaK
UX PELIEHMsI I03BOJISIOT OMKMCATH SBOJIIOIMIO U3y4aeMOro MpoLecca, XapaKTep NPOUCXOSAIINX C
MaTepUaIbHONW CUCTEMON U3MEHEHUH B 3aBUCUMOCTH OT NIEPBOHAYAIIBHOIO COCTOSIHUSI CUCTEMBI.
OTnuuuTenbHOE CBOMCTBO UG (HEpeHIIMATBHBIX YPABHEHUM COCTOUT B TOM, UTO IPU UX UHTETPU-
pPOBaHUM OOBIYHO MOTy4daeTcsi OeCUMCIEHHOE MHOXKECTBO peleHui. [ljis ypaBHEHUs 1epBoro
MOpSJIKA 3TO MHOKECTBO OITMCBIBAETCS OJJHOW MPOU3BOIBHON NMOCTOSTHHOW. UTOOBI BHIIETUTH U3
0ECKOHEUYHOT0 MHOKECTBA PELICHUH TO, KOTOPOE ONMUCHIBAET KMEHHO JaHHBIN Mpolecc, He00Xo-
JUMO 3aJ1aTh JIONOJHUTENbHYIO HHPOPMAIIUIO, HATPUMED, 3HATh HA4YaJIbHOE COCTOSTHUE MpOIiec-
ca. Takoe TOMOIHUTENBHOE YCIOBUE HA3bIBAETCS HAYAJIBHBIM YCIOBUEM.

3amaua uHTErpupoBanus U hepeHIIMaTBLHOTO YpaBHEHUS IIEPBOTO MOPSIKa COBMECTHO
C HayaJIbHBIM yCJIOBHEM Ha3bIBACTCS HAaudalbHOM 3ajadel miM 3anadeil Komm.

Jlia nudpepeHmanbHbIX ypaBHEHUH [IEPBOro MOPSAIKA CIIEAYeT pa3iandaTrh oolee, yacT-
HOE M 0c000¢€ pelIeHus, a TakKe 00NN, YaCTHBIM U 0COOBIN HHTETpaIbI.

[Ipu uHTErpUpOBaHUM YpaBHEHU NIEPBOTO MOPSJIKA HAJO MPEXK/IE BCETO ONPEAETUTh THII
YpaBHEHMS, a 3aT€M YK€ IPUMEHUTh TOT UM UHOW MeToA pewieHus. Hano o6s13aTebHO OCBOUTH
npoueaypy NPUBEACHHS YpaBHEHUS MIEPBOro MOPsAKA K YPaBHEHHIO C pa3JIeIeHHbIMH IIepeMeH-
HBIMH, TaK KaK UMEHHO TaKH€ YpPaBHEHHS MO>KHO HETIOCPEICTBEHHO HHTEIPUPOBATH.

g muddepeHIManbHBIX ypaBHEHUH N — TO MOpsAKa 0053aTeIbHO 3HATh MOCTAHOBKHU 3a-
nauu Koy, kpaeBoit 3a1a4u, 3a71a4ui Ha COOCTBEHHBIE 3HAUCHUSI.

B Teme, mocesiieHHON NTUHEWHBIM TUdEpeHIINATBHBIM YPaBHEHUSIM N — T'O MOPSAKa,
HAJI0 3HaTh TEOPEMBI O CTPYKTYpe OOIIEro peieHus 0JHOPOIHBIX U HEOJTHOPOJHBIX YPaBHEHHIH,
TaK KaKk OHM YKa3bIBalOT MYTh MOCTPOEHUs 001ero pemenus. OOpaTuTh BHUMaHUE Ha TO, YTO
peleHre TUHEHHBIX OJHOPOJIHBIX AU(QepeHInanbHbIX YPaBHEHHH N — o HOpsiAKa C MOCTOSH-
HBIMU KO3 duIMeHTaMu He TpeOyeT MHTErPUPOBaHUS, & CBOJUTCS K YHCTO alredpanyeckoil mpo-
O5eMe HaXOKJeHHUs KOPHEH COOTBETCTBYIOLIETO XapaKTepUCTHUYECKOro ypaBHeHus. Hano 3Hath
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BUJ] YaCTHBIX PEIICHUH TMHEHHBIX OTHOPOIAHBIX AU (epeHIInaTbHBIX YPAaBHEHUH N — o IOpPsIKa
C TIOCTOSIHHBIMHU KOA(PHITMEHTAaMH B 3aBUCHMOCTH OT BHJAa KOPHEH XapaKTEPUCTUIECKOTO ypaB-
HEHHS.

Hano 4eTko ysICHUTH alrOpUTM MOCTPOCHHUS YAaCTHBIX PELICHUI JIMHEHHBIX HEOIHOPO/-
HBIX U depeHnnanbHbIX ypaBHEHUH METOIOM 110100pa (METOI0M HEONPEAETICHHBIX KO PHUIIH-
€HTOB), 00paTUB BHUMAaHHE HA TO, YTO B 3TOM Clly4ae BWJ YAaCTHBIX PEIICHUH HEOJHOPOIHOTO
YpaBHEHHSI COOTBETCTBYET IO CTPYKTYpPE 3aJaHHOM MPaBOi YaCTH.

7. q)OHI[ OIICHOYHbIX CPEACTB

®DoH/T OLIEHOYHBIX CPeACTB mpescTaBiieH B [Ipunokennn 2 Kk pabodei mporpaMMe U BKITIOYAST
pazJienbl:

1. MeToabpl KOHTPOJISI M OIEHUBAHKS PE3yIbTaTOB 00yUCHUS

2 llIkxana 1 KpUTEPUU OLICHUBAHUS PE3YyIHTATOB OOYICHUS

3. O1ieHOYHBIE CpE/ICTBA

3.1. Texymuii KOHTPOJIb

3.2. IlpoMexyTouHas aTTecTauus
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Ilpunosicenue 1

1. TemaTnuyeckuii njian AuCUUIIMHBI «/InddepennuaibHable ypaBHeHUS»
110 HANIPABJICHHUIO MOATOTOBKH
15.03.01 MammHoCTpOEHHE
[Ipoduns moaroToBKM
MamuHbI ¥ TEXHOJIOTMH 00pa00TKH MaTEePHAJIOB JaBJICHHEM
(bakanasp)
Ounas dpopma 00yueHuUs

Bunsbi yueoHoii padoThI,
) BKJII0OYasl CAMOCTOATEIbHYI0 Buasbl camocTosiTeIbHON padoThI DopmbI
= = E arrecTa-
Pazpen E % : padoTy CTYAeHTOB, CryaeHToB uu
) ¢
o = ¢ H TPYA0EMKOCTh B yacax
n/n
J I/C | Jao | CPC | KCP | K.P. | K.II. | PI'P | Pedepar | K/p 9 3
IlepBblii cemecTp
Tperuii cemecTp
Tema 1. OcHOBHBIE TOHSTHS OOBIKHOBEHHBIX
G hepeHIMATBHBIX YPaBHEHHH (11.y.) TIEPBOTO
{ nopsiaka. 3amgada Komm, Teopema CyIecTBOBa- 1 5 5 5
3. HUSl U €JUHCTBEHHOCTU ee pemeHus llonsaTus 3
OO0IIEro W YacTHOTO pelIeHUH, O0IIero U yacT-
HOTO MHTErpajioB. [ eoMeTpuuecKuii cMbica 00-
IIero uHTerpana a.y 1-ro mopsiaka
5 Pemenne a.y. mepBoro mopsaka c pasieicH- 5 5 5
3. HBIMH U Pa3JEIISIOIINMUCS EPEMEHHBIMU 3 +
Boiagaua saganmii PI'P no 0.y.
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33

.OnHOpOHEIE 1.y. W MPUBOIAIINECS K HUM.

34

Pemenue ypaBHeHHi B MOTHBIX TudQepeHnna-
Jax

3.5

JIuHeliHpIe 1.y. IEPBOro NOPSAAKA U YPaBHEHUS
bepnymu Meton Bapuaiuu npou3BOIbHOM 110O-
CTOSIHHOW, METOJ IIpou3BeAcHUM bepHyiuu.
KonTpoibHasi padoTa no ypaBHeHUsIM Iep-
BOI'0 NOPSAAKA B Ay AUTOPHH

3.6

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

3.7

WnTerpupoBanue A.y. n —T0 MOpSIKa. METOJOM
TTOHMKEHUS TTOpPsIKa

3.8

JIuHelinble OOHOPOJHBIE A.y. N —TO TMOPsAKa.
O6mume cBoiicTBa pemreHuii. Teopema o CTpyK-
Type OOIIeTo pemeHus THHEHHBIX OTHOPOTHBIX
J.y. n —T0 NopsAJKa. XapaKTEpPUCTUYECKOE yPaB-
HEHHE.

39

[Moctpoenue ¢GyHIaMEHTAIBHONW CHUCTEMBI pe-
IIeHUH U YpaBHEHUH C IMOCTOSHHBIMU KO3(]-
¢durmenTamMu. By 4acTHBIX peLICHHI OHOPOI-
HOI'O0 ypaBHEHHUsI B 3aBUCUMOCTH OT BHJA KOp-
HEW XapaKTepUCTUYECKOT0 YPaBHEHHUSL.

3.10

JIuHeiHbIe HEOTHOPOAHBIC JI.y. N-TO MOPSIKA.
Teopema o cTpykType obmiero penreHus. Meron
10J100pa YACTHOTO PEICHHUSI.

10

3.11

Pemenne muHEHMHBIX HCOAHOPOAHBIX A.Y. n-TrO
nopsaka € NnMOoCTOSAHHBIMU KOB(I)(l)I/II_II/IeHTaMI/I C
HUCITIOJIB30BAHUEM MECTO/Ja H01160pa JJIA pas3jing-
HBIX CIICIHMAJIbHBIX BUJI0OB npaBoﬁ qacCTHu.

11

3.12

JIuHeliHple HEOAHOPOIHBIE 1.y. BTOPOrO IIO-
psJIKa C TIOCTOSHHBIMH K0d(hdUIMeHTaMu ¢

12

14




MPOMU3BOJIBHOW HENPEPHIBHOM MPaBOM 4YaCThIO.
MeTo/1 BapuaIiiil MPOU3BOIBHBIX MOCTOSHHBIX.

3.13

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

KoutpoabHas padora no JUHEHHbIM J1.y. D-
ro Nopsiika B ayAUTOPHHU

13

3.14

Huddepenumanbiple ypaBHEHHST C TEpEMEH-
HBIMU KO3 uUIMEeHTaMHu. YpaBHEHUE Diinepa.
HHTerprpoBaHne METOIOM CTETICHHBIX PS/IOB.

14

3.15

[IpuMeHeHHE CTEMEeHHBIX PSIOB C HEOompene-
JICHHBIMU KO3 duIMeHTamu, psga Ternopa k
WHTETPUPOBAHUIO JI.y. C TICPEMEHHBIMU KO3 (-
¢dburmenTamMu

15

3.16

CucteMbl 0OBIKHOBEHHBIX A depeHnanbHbIx
ypaBHeHuil. OCHOBHBIE MOHATHS. Pemenue Hop-
MaJbHBIX CHCTEM ITMHEWHBIX nuddepeHnmnars-
HBIX YPaBHEHUH METOJOM HCKIIIOUEHHSL.

16

3.17

Pemenue mMHEHHBIX OJHOPOAHBIX CUCTEM JH(]-
(hepeHIMaNBbHBIX YPaBHCHUI METOA0M Diinepa.
BekoBoe ypaBHEHUE

17

3.18

KOHTpOJ’Ibﬂoe TECTUPOBAHUE

18

@OpM(l ammecmayuu

21

Bcero yacoB nmo jucHumnJInHe

B TpeTbeM ceMecTpe.

18

18

36

PI'P

KOH-

Tp.
pao.
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Ilpunoscenue 2

®OHJI OHEHOYHbLIX CPEJICTB
MO JUCUMUILINHE

«nddepeHunaibHbie ypaBHEHU S

Hamnpasnenne noarorosku: 15.03.01 «MammHocTpoeHUE.
[Tpodwiib: «MaluHbl ¥ TEXHOJIOIUU 00PaOOTKN MAaTEPUAIOB AaBICHUEM».
®opMmbl 00ydEHHUS — OYHASI, 3a04HASL.

Kadenpa: «Maremaruka.

1. MeTO)ILI KOHTPOJISAA 1 OMCHUBAHUA PE3YJAbTATOB oﬁyqunﬂ

JI71st KOHTPOJISL YCIIEBAEMOCTH M Ka4€CTBA OCBOCHUS AUCIIUIUIMHBI HACTOSIICH MPOrpaMMoin
MPEAYCMOTPEHBI CIASAYIOIINE BUABI KOHTPOJIS:
- KOHTPOJIb TEKYILIEH YCTIEBAEMOCTH (TEKYIIHI KOHTPOJIb);
- IPOMEXKYTOYHAS aTTeCTalus (3a4eT).

2. llIkaja ¥ KPUTEPUH OLEHUBAHUSA Pe3yJIbTATOB 00yYeHUsI
2.1. Ounas ¢popma o0yueHus

®opmMa NPOMEKYTOUHOI aTTECTAIIMU: 3a4eT

HpOMe)KYTO‘IHaH aTTcCTanuAa 06yqa}om1/1x051 B (I)OpMC 3a4€Ta MPOBOAUTCA 110 pE3yJibTaTaM
BBIINIOJIHCHHUA BCEX BUAOB y‘I€6HOI>'I pa6OTBI, NpeaAyCMOTPCHHBIX y‘IC6HLIM IIJIaHOM I10 HaHHOﬁ AUCHHU-
IJIMHE, IIPpU 3TOM YYUTBIBAKOTCA PE3YJIbTAThl TCKYLICTO KOHTPOJIA YCIIECBACMOCTHU B TCUCHUC CC-
MECTpa. OHCHKa CTCIICHU OOCTUXKCHUSA O6y"laIOIJ_II/IMI/IC$I IIaHUPYEMBIX PE3YJIbTATOB O6y‘{eHI/I$I Io
AUCHUIIIIMHE ITPOBOAUTCA MPCTIOAABATCIIEM, BEAYIIUM 3aHATHA 110 JUCHUIITIMHE METOJA0OM JKCIICPT-
Ho# oneHkH. Ilo utoram HpOMeX(YTOQHOﬁ aTTeCTallvu 110 JUCHHUIIIIMHE BBICTABIIACTCA OIICHKA «3a-
YTCHO» UJIN «HC 3a4YTCHO».

HIxana one-
Onucanune
HUBaHUSA
BrinonHeHs! Bce o0s13aTesibHbIE YCJI0OBHA MOATOTOBKH CTY/€HTA K MpoMe-
JKYTOUHOM aTTeCTAlUM, NpedyCMOMpPeHHble npocpammoul oucyuniutol. CTy-
JOCHT HGMOHCTpI/IpyeT COOTBECTCTBUC 3HaHI/II\/JI, YMGHHﬁ, HaBBIKOB HpI/IBGJICHHI)IM
3 B Ta0JIMIIaX OKA3aTeNsIM, OIEpUPYET MIPHUOOPETEHHBIMU 3HAHUSIMU, YMEHUSIMH,
ayYTEHO

HaBbIKaMH, IIPUMCHACT UX B CUTyallUAX MMOBBIICHHOHN CIIOKHOCTH. HpI/I 9TOM
MOTYT OBITH AOMYHICHBI HE3HAYUTCIIbHBIC OIJ_II/IGKI/I, HCTOYHOCTH, 3aTPYAHCHUA
IIpHU AHAJIUTHYCCKUX OICpalusax, MEPeHOCC 3HaHUHN U yMeHI/Iﬁ Ha HOBBIC, HC-
CTaHJAPTHEBIC CUTYyalluH.
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He BhinosiHeHb! 00s13aTe/IbHbIE YCI0BHS MOATOTOBKH CTY/IEHTA K MIPOMeEXKY-
TOYHOW aTTeCTAlMU, NpeoyCMOmMpeHHble npocpammon oucyuniunvt, VIJIA
CTYICHT JEMOHCTPUPYET HETOJHOE COOTBETCTBHE 3HAHM, YMEHUN, HABBIKOB
He 3aureHo | mpuBeAeHHBIM B TaOJMIaX MOKa3aTelsIM, JOMYCKAlOTCS 3HAUYUTEJbHbIC
OIIHUOKH, IPOSIBISIETCS] OTCYTCTBUE 3HAHUU, YMEHHM, HABBIKOB IO PSTy ITOKa3a-
TeJeH, CTy/IeHT UCIBITHIBAECT 3HAYUTEIbHBIC 3aTPYTHEHUS [IPU ONIEPUPOBAHUU
3HAHUSMHU U YMEHUSMHU MIPHU UX TIEPEHOCE HAa HOBBIE CUTYAI[HH.

2.2. 3aouHas ¢popma 0o0yueHHst

(I)opMa HpOMe)l(yTO‘lHOﬁ aTTeCTAalluM: IK3aMCH

[TpomesxyTounas aTTectanus oOydyaromuxcs B hopMe sK3aMeHa IPOBOIUTCA 110 pe3yIbTaTaM
BBITIOJIHEHHS BCEX BUJIOB y4EOHOM pabOThI, MPETyCMOTPEHHBIX y4EOHBIM IJIAHOM 110 JAHHOU JAWCIH-
IUIMHE, NP 3TOM YUYUTBIBAIOTCS PE3YJbTaThl TEKYILErO KOHTPOJS YCIIEBAEMOCTH B TEUEHHE Ce-
mectpa. OleHKa CTEeNEHH TOCTHKEHUSI 00yJaroIIUMUCS TIAHUPYEMBIX Pe3yJbTaTOB OOyUYSHHS I10
JUCLIUIUIMHE MPOBOJUTCS MPENoaBaTeNIeM, BEAYIIIUM 3aHITHS 10 JUCIUILUIMHE METO/I0M 3KCIepT-
HOU oueHkH. I1o uToram mpoMeXyTouHOM aTTECTAlUU MO AUCLHUIUIMHE BBICTABISAETCS OLICHKA «OT-
JIMYHOY, «XOPOILO0Y», «YA0BIECTBOPUTEIBHO» UIH «HEYTOBIETBOPUTEIHHO.

Ixana oueHuBaHUA

Onucanue

OT1ian4yHOo

Beinonnensl Bce 00si3aTe/ibHbIE YCJIOBHSI NMOATOTOBKH CTY-
JAeHTa K NPOMEXKYTOYHOIl aTTecTauMM, NpPeIyCMOTPEHHBIE
IporpaMMoi JucHUIUIMHbEL CTyIEeHT IEMOHCTPUPYET COOTBET-
CTBUE 3HAHUI, YMEHUH, HABBIKOB MTOKA3aTENsIM, IPUBEACHHBIM B
TabIUIax, oepupyeT NPUOOPETEHHBIMU 3HAHUSAMH, YMEHUSIMH,
HAaBbIKaMU, IPUMEHSET UX B CUTYalUsAX MOBBIMIEHHON CIIOKHO-
ctu. Ilpu sToM MoOryr OBITH JONYILIEHBl HE3HAUYUTEIbHBIC
OIIMOKH, HETOYHOCTH, 3aTPYAHEHMsI MpPH IMEpPEeHOce 3HaHWM U
YMEHMI Ha HOBBIE, HECTaHJAPTHBIE 3a/1a4H.

Xopowo

BrimonHeHs! Bce o0si3aTesIbHbIE YCJI0BHSI MOATOTOBKM CTY-
AEGHTA K INPOMEKYTOYHOM AaTTeCTalluM, NPEIyCMOTPEHHBIE
nporpaMMoil quctuIuinHbel. CTyIeHT I€MOHCTPUPYET COOTBET-
CTBHE 3HAHUM, YMEHUH, HABBIKOB ITOKA3aTEJISIM, [IPUBEICHHBIM B
Tabynuax, onepupyeT NpuoOpEeTEHHbIMU 3HAHUSMH, YMEHUSIMU,
HaBbIKaMH. B To jxe BpeMs IpH OTBETE AOIYCKAET HECYIIECTBEH-
HbIE MOTPEIIHOCTH, 33/1a4M pelIaeT ¢ Helo4eTaMH, HE BIIUAIO-
MMM Ha OO X0/ pelIeHHUs.

Y 10BIETBOPUTETBEHO

BrimonHeHs! Bce o0si3aTesibHbIE YCJI0BHSI MOATOTOBKM CTY-
AEGHTA K INPOMEKYTOYHOH aTTeCTalluM, NPEIyCMOTPEHHBIE
porpamMmMon JTucHUIUIMHBL. CTyJEeHT AEMOHCTPUPYET COOTBET-
CTBHE 3HAHUU, YMEHUH, HABBIKOB I10OKA3aTEIISIM, [IPUBEICHHBIM B
TabIUIIax, ONepUpyeT NPUOOPETEHHBIMU 3HAHUSAMH, YMEHHUIMH,
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HaBbIkaMu. Ho mokaspiBaeT HerlyOOKHe 3HAHUS, TIPU OTBETE HE
JIOTTYCKAET IPYOBIX ONTMOOK WJIM MTPOTUBOPEUYHH, OTHAKO B Op-
MYJIHPOBAHUU OTBETA OTCYTCTBYET JOJDKHAS CBSI3b MEKIY aHa-
JIM30M, apryMEHTalued W BBIBOJAMH, B PEIICHUM 3a7a4 MOTYT
COJIepIKAThCS rPyObIe OMMOKH. [[71st moMy4deHus TPaBUIIBHOTO OT-
BETa TPEOYIOTCSI YTOYHSIOIIME BOTIPOCHI.

He BbinosnHEHbI 00s13aTeIbHBbIC YCJOBUSI NOATOTOBKH CTY-
JAEHTA K INPOME:KYTOYHOM aTTecTallu, INPEIyCMOTPEHHBIE
nporpammoit aucuurineel, MW cTyneHT neMoHCTpupyer He-
IIOJIHOE COOTBETCTBUE 3HAHWM, YMEHUN, HABBIKOB IIPUBEICHHBIM

HeynosnerBopurenbHo
B Ta0JIMIIaX, IOMYCKAIOTCS 3HAYUTENIbHBIE OIIMOKH, TPOSBISETCS
OTCYTCTBHME 3HAaHUM, YMEHHUH, HAaBBIKOB II0 DAy IOKa3aTelei,
CTYJEHT UCHBITHIBAET 3HAUUTEIbHBIE 3aTPYAHEHUS NPU ONEPU-
POBaHUU 3HAHUSIMU U YMEHUSIMU.
3. OueHo4YHBbIE CPeACTBA
HaunmenoBanue [IpencraBnenue oue-
Ne Kparkas xapakTepucTrKka OLIEHOYHOTO
OLIEHOYHOI'0 Cpel- HOYHOTO CpPE/ICTBA B
n/a Cpe/cTBa
CTBa DOC
1 KonTponbnas (ca- CpenctBo npoBepku yMeHuil npumeHsaTh | KoHTponbHble 3a1a-
MOCTOSITENIbHASL) MIOJTyYeHHbIE 3HAHUS JAJ pellleHus 3a1ad | Hus (IpuMep)
pabora OINPEACIEHHOr0 THMA IO TEME WU pas-
nen
(KP) Y

2 | PacuerHo-rpadu-
yeckas padora

(PTP)

CpencTtBo mpoOBEPKH YMEHMM NPUMEHATH
IIOJIyYEHHBIE 3HAHMS I10 3apaHee Olpee-
JIEHHOW METOJMKE Ul pEIIeHus 3ajad
WIM 33JJaHUi 10 MOAYIIO WIM JHCLU-
IUIMHE B LIETIOM.

Kommiekr  3amaHuit
JUTSI BBITIOJTHEHHSI pac-
YeTHO-TpaduiIecKon
paboTsl

YcrHbIi onpoc co-

CpencTBo KOHTPOJIS, OPraHN30BAaHHOE KaK
crieranbHas Oece/a mearoruueckoro pa-
O00THHMKA C OOydJarOIMMCS Ha TEMBbI, CBS-

Bormpocs! o

3 OeceoBaHume, 3aHHBIC C U3Y4aeMO TUCIMILIMHOM, M pac- | TeMam/pasjiesaM Juc-
(YO) CUNTAHHOE Ha BBEIACHEHHE 00beMa 3HAHUU LUILIAHBI
oOyJaromerocsi 1Mo OmnpeaeNIeHHOMY pas3-
JIeNny, TeMe, mpobiemMe u T.11.
Cucrema cTaHIapTU3UPOBAHHBIX 3a/IaHUM,
Tect MO3BOJIAIOIIAS ABTOMATHU3HPO-
4 Bapwnanr tecra
(T) BaTh MPOIENYPY U3MEPEHUS YPOBHS 3HA-

HUM ¥ yMEeHUI 00y4Jarolerocs.
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bunerts k 3auery
(bx3)

CKUX 3aJaHuil.

CpencTtBo MPOBEPKU  3HAHUU,
HABBIKOB. MOET BKJIFOUATh KOMILIEKC T€O-

PETHYCCKUX BOIIPOCOB, 3ajayd, IpPaKTHYC-

yMeHHUH, | bunersl k 3auety

3.1. Tekymmii KOHTPOJIb

OneHouHbIe cpencTBa TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH BKIOYAIOT KOHTPOJIBHBIE BOIIPOCHI
U 3aJjaHus B popme OIaHKOBOIO TECTUPOBAHMS ISl KOHTPOJISI OCBOCHHUS 00yUarOIUMUCS Pa3IesioB
JUCLUIIIUHEL, pueM PI'P.

Conep:xkanue pacueTHO-rpaduyeckoi padoThl o JupdepeHUINATLHBIM YPABHEHU M.

Mertoap! pemieHuit 1uddepeHInaIbHbIX YPaBHEHUN Pa3IUYHOTO THIIA.

BapuanTt 3aganus

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

2

3.

10

11.
12.

13.

14

15

. Pemuth ypaBHEeHME:

yepe3 Touky M(2;3/2).Pemnts ypaBHeHHE METOJOM U30KJIMH.
Pemnte ypaBHeHUS:

w/4+y2dx—ydy :xzydy,

d > 8
2—y=y—2+—y+8,
dx x X
dy 3x+2y+1
dx x+1

. xeyza’x+(x2yey2 +tgy)dy =0.

Pemnte 3amaun Komm a1t ypaBHeHuU:
d 2 3
@_s 2 y1) =1,

dc ¥ x’
4y +xX°y=(x" +8)e > y?, y(0)=1.
1

2 m "
X y +Xy = .
Jx

Pemmnts 3aauy Komu:  y” =18sin’ ycosy,

Pemnte ypaBHEeHMS:
e nr
=X 5

yo oty
y"+5y"+7y"+3y=(16x+20)e",
y"+25y=2cos5x—sin5x+e™,

"3y 4 dy=
YT T e

y'+Ay=0, y0)=0,
PeI_HI/ITB ypaBHeHI/IH:

y'(B)=y®).

T

y() = x

y(1)=3.

. Pemmts kpaeByto 3amaay: y'+2y'+5y=-3sin2x, y(0)=1, y(%) =0.

. Haiitu coOcTBeHHbBIC 3HAUeHUsT A ¥ COOCTBEHHBbIC QYHKIIMU Y 3aJauu:

19



16. x*y"+2xy'—6y=xInx,
17. y"—xy'—4y=0.
Pemnts cucreMsl ypaBHEHMIA:
2 1 — 'y — , r:4 _3 + . ,
18, x,z +5xz+4y =0, 19, Z’ y—2z 20, y, y—3z+sinx
y =2z y =z—y. 7 =2y—z—cosx.

KonTpouabsnas padora Nel

10 00bIKHOBEHHBIM AU (P PepeHnaIbHBIM YPABHEHUSIM IIEPBOT0 MOPSAKA

Pemmnts ypaBHeHus1

BapuanTt 1

1) xy'=xe¥ +y

2) x’dy —(2xy+3)dx=0
3) (14 y?sin2x)dx — ycos2xdy =0

Bapuanr 2
1) xy'=xsin DA y
X
X 3

2) xy'—y=e"y
2 2 ' 2, 2
3) (6y"+3x"y+1)y —3xy" +x" =0

Bapuant 3

1) xy' = x2+y2+y

2) sinx-y =—ycosx—sinx
2
3) (xy+sin y)dx + (% + y? + xcos dey =0

KonTtpoJsbnas padora Ne 2
110 00BIKHOBEHHBIM JIMHEHHBIM U pepeHuNATbHBIM YPABHEHUSIM
n-ro NOpsAAKa
Bapmuanr 1

Pemmnths ypaBHeHuUs

D Yy -4y =1-12x"
y 1

2) Y'+—5= .
EZCOSf
T

3) VYkazarb BUJI HACTHOTO PEIICHUS YpPaBHEHUS
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y'+6y +9y=e"(x—3)sin2x
Bapmuanr 2

Pemmnts ypaBHeHus1

1) y"+4y=10sin2x
—2x

) e
2) yV'+4y +4y=—r
X
3) VYxka3aTp BUJ YaCTHOTO PEIICHUS YpaBHEHUS
y" =6y’ +13y =e>*(cos2x — 2sin 2x)

Bapuanr 3
Pemuth ypaBHeHus

1) y'+2y' —3y=e" —cosx

2) y'+y=ctgx

3) VYka3arh BUJ 4YaCTHOT'O PEIICHUs YPaBHEHUS

V" =6y’ +18y =xe " cos3x

BapuaHT TecTa no 00bIKHOBEHHBIM JU((PepeHIUATbHBIM YPABHEHUSIM

3AJIAHWE 1.
VCTaHOBUTE COOTBETCTBHE MEXKITY HOMEPOM YPABHEHHMS U €TI0 THUIIOM
D xy'+2y=x"sin2x 2) (1+y2 sin2x)dx—2yc0s2 xdy=0

4
3) y'—7y=2x\/; 4) yV3+2x7y =xyf3+2y°.

- YPaBHEHHE C pa3JeISIIOIIMMHUCS IEPEMEHHBIMU,
nuHenHoe auddepeHmaibHoe ypaBHEHUE,
ypaBHEHHUE B MOJNHBIX AuddepeHnunanax,
ypaBHeHue bepHyiun,

YPaBHEHUE, IPUBOASIIEECS K OTHOPOIHOMY.

3AJJAHHUE 2.

Jlano ypasrenue nepporo nopsaka (Sxy” +x")dx—(y* —5x’y)dy=0 B dopme, conepxarmeii aup-
¢epennmainsl. [IpuBeauTe ero kK BUIy, pa3pelicCHHOMY OTHOCHUTEIBHO IIPOM3BOIHOM.

| OtBer | |

3AJIAHME 3.
Jlano muddepenmmansroe ypapuenne Y =(2k +3)x*, Torma gymkmms y=2x" sBISETCS e€ro
pelnieHueM npu k, paBHOM:

| Otger |

3ATAHMUE 4.

o dx
OO6muit uaTerpan auddepeHnnaIb-HOro ypaBHEHUS yidy = — HMEET BH/
X
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‘ Otser ‘

3AJJAHHUE 5.
VYKaxuTe UHTETPaJbHYI0 KPUBYIO pemeHus 3anaun Komu ans 0ObIKHOBEHHOTO JuddepeHmanb-
Horo ypaBHeHuss xy' =y—1, y(l)=2.

y A

N ™ >

0
=1

xY

BAPHMAHTBI OTBETOB: DA 2)B 3)C 4)D.

3AJIAHHUE 6.
Jlano nubdepeHunaTbHOE YpaBHEHHE BTOporo mopsiaka y" = x” + x. Torma obiee pemieHne ypas-

HEHUS UMEET BUJ
BAPUAHTbBI OTBETOB:

1 1 1 1
1 =—x*'+=x*+Cx+C 2 =—x'+=xX*+Cx+C
) Y=t M ) V=Rt AR

3) yzix4+%x3+clx+c2 4) y=6x"+2x"+C,x.

3AJIAHME 7.
Pemenue 3amaun Komun ~ y" =2x+1, y(0)=y'(0)=0 HMMEET BH/]I

BAPUAHTBI OTBETOB:

3 3 2 3 3

X 2 XX X ) X
D y=—4x> 2)y="-t+"" 3)y="tx’ 4) y="—x
)y 3 )y 375 )y 5 )y 5

3ATAHUE 8.
Hano muddepeHmaipHoe ypaBHEHHE BTOporo nopsiaka 2xy”—y' =0, Toraa ero odumiee penieHue

UMeeT BUL:
| OtBer | |

3AJJAHHUE 9.
Jano muddepeHnuansHoe ypaBHEHHE BTOPOTO mopsinka y'ctgdx +4y' =0, Torma ero odmiee pere-

HHE UMEET BUJ
BAPUAHTBI OTBETOB: 1) y=0,25C,sin4x+C, 2) y=—C, cosd4x+C,

3) y=C;sin4x+C, 4) y=—C;sindx+C,.
3AJIAHME 10.
KopHH XapakTepucTHUeCKOro ypaHenus pausl k; =k, =—1, k3, =+2, Torma ¢pynnamen-

TaJbHAsl CUCTEMA PEHICHUI JTHHEHHOTO OJHOPOTHOTO AU(PEpEeHIINATHHOTO YPAaBHEHHSI C IOCTOSTH-
HbIMH KO3 utinenTamu OyeT UMETh BUJI
BAPUAHTEI OTBETOB:

1) ylzex’ y2:ezx> }73=COS3X, y4=Si1’13x
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—-X -2x 3x -
2) yy=e ", Yy, =e 7, Yy;=e , y,=e

3) y=e", yzzez", y; =cos3x, y,=-—sin3x

3x

-X —X 2x —2x
4) yy=e ", y,=xe, y;=e, y,=e

3AJIAHHME 11.
KopHu XapakTepuCTHYECKOrO ypaBHEHHUs paBHbl k =k, =5, k,, =5=%i. Torna obuee perieHue

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

3AJIAHHUE 12.
W3BecTHa (QyHIaMEHTalbHAS CHCTEMa PEIICHHWN OJHOPOJHOTO JTUHEWHOro nuddQepeHmaibHoro

ypaBHenus:  y, =1, y,=x, y,=x’. Toraa 4acTHOe pelleHHE YPABHEHHS, YIOBIETBOPSIOLICE
HavyaapbHBIM yeroBusiM  y(0) =2, y'(0)=—1,

y"(0)=—-2, pasHo:

BAPMAHTBI OTBETOB:

1) y=2+x—x" 2) y=2-x-2x" 3) y=2-x-x" 4) y=2-x-0,5x".

3AJIAHME 13.
@Oynkuus y=Ce’ +C,xe" sBasercss oOLMM pelIeHHeM JTHMHEWHOTo 0AHOPOIHOTO auddepeHu-
QIIHOTO YPaBHEHHS C MOCTOSHHBIME KOO (PHIIMEHTAMH, TOT/IA €T0 XapaKTEPUCTHYECKOE YPaBHEHHE

UMEET BUJL
BAPUAHTbBI OTBETOB:

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

3AJIAHHUE 14.
Oomee pemenne quddepernuanbHoro ypaBHenus y'+4y'+3y=0 wumeer Bua

| OtBer | |

3ATAHHUE 15.
YacTHOMY  peIIeHUI0  JMHEHMHOro  HEOAHOpoAHOro  auddepeHunnanbHOro  ypaBHEHUs
y"=3y'+2y=2x—1 1m0 BHIy €ro NpaBOi YaCTHU COOTBETCTBYET (YHKITHSI

BAPUAHTHI OTBETOB:
1) y,=Ax>+Bx 2) y,=Ax+B 3)y,=Ax 4)y,=Ax’+Bx+C. .

3A/IAHME 16.
Jano nuHeitHOe HeoaHOpoIHOe Aud depeHIInaTbHOE YPAaBHEHHE C TTIOCTOSIHHBIMEU KO3 QUITMECHTaMI

2y"+y'+2y=xe"sin2x. 3anucarh BUJ YACTHOTO PELIEHUS C HEONPEIETEHHBIMU KO HIMEH-

TaMHU
| OtBer | |

3AIAHHME 17.
Jlano nuHeiliHOoe HeoJHOpoHOE U (hepeHInaTbHOE YPaBHEHUE C TOCTOSIHHBIMH KOA(GHUIIMEHTaMU
y'+4y=2ctg2x. B xakoM BHJIE ClIeyeT HCKATh YaCTHOE PELICHUE HEOTHOPOJHOTO yPaBHEHHS Me-

TOJIOM BapHalli{ IPOU3BOJIbHBIX NOCTOSHHBIX ?
| OtBer | |
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3AJIAHUE 18.
Pemenne kpaeBoit 3aqaun y" =2x+1, 0<x<3, y0)=1, y3)=9/2

UMEET BH/]I
x3 x2 x3 x2
BAPUAHTBI OTBETOB: 1) y:?+7—3x+1 2) y:Z+?—3x+1 3)
3 2 3 2
y:x—+x——gx+l 4) y:x_+x_+£x+l.
3 2 3 3 2 3
3AJIAHHUE 20.
r_ 3 ,
O6miee permenue cucteMbl TuddepeHIManbHbIX YPaBHECHUI yl, %
Y =2y =Y,
UMEET BH/]I
BAPUAHTBHI OTBETOB:
y, =Ce* +C,e™", y,=Ce ™ +Ce™,
1y 2 2) 2
Vv, = gClez" —C,e™ v, = —ECIe‘zx —Ce™
y, =Ce* +C,e™, y, =Ce" +C,e™,
3) )
Y, =§Clezx +Cye™ Y, :—%Cle“ +Ce .

Kpurepum ouenku:

- OIICHKA «3aYTEHO» BBICTABJISIETCS CTYJICHTY, €CJIM OH PETyJISIPHO B TEYECHUE CEMECTPa MPEACTABIISLII
peleHus 3a/1a4, BHITOJIHWII MOJHOCTBIO BCE 3a/1aHUS U UX 3aIUTHI, OTBETUB Ha BOMPOCHI MIPEnoa-
BaTes;

- OLIEHKA «HE 3aYTEHO» BBICTABIISICTCS CTYJIEHTY, €CJIM OH HEPErYJISIPHO B TE€YEHUE CEMECTpa Mpe-
CTaBJISUT PELICHUs 3a]a4, BBIOJIHUI 33/1aHUS HE MOJHOCTHIO MJIM BOOOIIE HE MPENCTaBIsul pabOThI
Ha IIPOBEPKY, JOMYCKAET CYLIECTBEHHbIE HETOUHOCTU B OTBETAX Ha BOMPOCHI MPEMOAaBaTENS.

Jy1g mpoBeieHus! TEKYILEro KOHTPOJIsSl 3HAaHUM CTY/IEHTOB B AUCTAHLIMOHHOM (hopmMare B pas-
paboTtanHoM Kadeapoit «MaremaTrka» oHnalH-Kypce «/{uddepennmanbabie ypaBHEHU» UMEIOTCS
MPOMEKYTOUHBIE (TPOOHBIE) TECTHI.

3.2. IIpome:KyTOUHAS aTTeCTALMS

[TpomesxyTouHas arTecTanus - (3a4eT) MPOBOAUTCS 10 OuieraM B yCTHOM (opme.
Bpems 15 moaAroToBKM OTBETA Ha BOMPOCH! He Ooiiee 45 MUH.

buner BkiIto4aeT OAMH TEOPETUUECKUN BOTIPOC M 3aJauu.

KommiekTsl OmiieToB Xpanstcs Ha kadenpe «MaremaTukay.

TunoBble BAPHAHTHI OUJIETOB NPUJIATAIOTCS.

KommiekT Bonpocos
1o aucuuminze «/AudpepeHuuanbabie ypaBHeHU»

1. OcHOBHBIE MOHSATHS TEOPHUH OOBIKHOBEHHBIX AM(DdepeHlnanbHbIX ypaBHEHMH MEPBOro IMo-
psaKa: onpeneieHre 0ObIKHOBEHHOTO NU((pepeHIINalbHOTO YpaBHEHUS, (JOPMBI 3aITUCH OOBIK-
HOBEHHOTO U (HepeHINaTbHOIO YPaBHEHHSI IEPBOrO MOPSKA, TMOHATHS OOLIEro U 4acTHOTO
pelieHni, OO0IIero u YaCTHOTO HMHTErpajoB.

2. TlocranoBka 3agaun Komm mis nuddepeHnnanbHoro ypaBHeHUs EPBOTO MOPSIKA.
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10.

11.

12.

13.

14.

15.

16.

17.
18.

Teopema cymiecTBOBaHUS U €AMHCTBEHHOCTH pemieHust 1 nuddepeHImanisHOT0 YpaBHEHUS
MIEPBOTO MOPSIIKA.

I'eomeTpuueckuii CMBICT O0IIET0 HHTErpaia OOBIKHOBEHHOTO JI.y. IEPBOTO MOPSIKA.
Juddepennnanbibie ypaBHEHHsI TIEPBOTO MOPSJIKA C Pa3/IeICHHBIMU U Pa3JICSIONIMMHUCS Tie-
PEMEHHBIMHU.

Jluneitnbie quddepeHranbHble YpaBHEHHs IEPBOro mopsaka. Meto Bapualii MPOU3BOJIb-
HOW MMOCTOSIHHOM.

Juddepenunanbabie ypaBHeHUs n-To nopsaaka. OCHOBHbIE TOHSTHS: (POPMBI 3aUCH, MOHSATHS
0O0IIEro ¥ YaCTHOTO PELICHHA.

[TocranoBka 3amgaun Komm u kpaeBoit 3aaun 17151 0OBIKHOBEHHOTO TG (epeHIInaaTbHOro ypas-
HEHHUsI n-TO MOPSIIKA.

WuterpupoBanue nauddepeHuanbHbIX YpaBHEHUN n-TO MOPSAIKAa METOJOM MOHMKEHUS IO-
psIKa.

Jluneiinble ogHOpoHbIe MU depeHInanbHble ypaBHEHUs n-ro nopsaka. Ooume cBoicTBa pe-
LICHUI: TOHATHUS JIMHEWHO 3aBUCHUMBIX W JIMHEHHO HE3aBHCUMBIX PELICHUH, ONPEACITUTENS
Bpounckoro, nonsaTtre GpyHaaMeHTaIbHONW CUCTEMBI PELICHHH,

Teopema o cTpykType 001ero pemeHus 0OBIKHOBEHHOTO JIMHEHHOTO OJHOPOTHOTO Au(depeH-
LUAJIBHOTO YPABHEHUS 1-TO MOPSAIKA.

JluneiHbIe OMHOPOIHBIC U] PepeHITnATbHBIC YPABHCHHS n-TO TIOPSAKA C TOCTOSTHHBIMHA KO3(-
¢bunuenTamu. XapakTepUCTUUECKOE YpaBHEHHE, €T0 CBA3b ¢ qUu((hepeHIINaTbHBIM YPaBHEHHEM.
By 9acTHBIX pelieHW JIMHEWHOTO OJHOPOAHOTO IH(PEpeHINaTbHOTO YpPaBHEHHS 7 - TO
MOpSAIKA C TOCTOSHHBIMU KO3(pHIIMEeHTaMHU B 3aBHCHUMOCTH OT BHUJA KOpHEH XapaKTepu-
CTUYECKOTO YpaBHEHHUSI.

Jluneiinbie HeOAHOPOHBIE U] QepeHIInanbHble ypaBHeHU. Teopema o CTpyKType oO1iero pe-
HICHUS.

Pemennie nuHEHHBIX HEOAHOPOAHBIX NU(DPepeHINANBHBIX ypaBHEHUH C MOCTOSHHBIMH KO3(-
¢dunmenTamu. MeTo 1 mo0opa YaCTHOTO PEIICHUs JJIs TPABBIX YacTeH BHUIa

f(x)=P(x)e”, f(x)=M cosfx+ Nsinfx,
f(x)=P(x)e™ cos fx+ Q(x)e™ sin fBx.

Pemenune nMHENHBIX HEOMHOPOAHBIX AHU(PepeHInanbHbIX YPaBHEHHM METOJAOM BapHaluU
MIPOU3BOJILHBIX MOCTOSIHHBIX.

[TocTanoBKa U pernieHune 3aa4i Ha COOCTBEHHBIE 3HAYCHUSI.

Cucremsl quddepeHnnanbHbix ypaBHeHUH. [loHsTHE HOpManbHOU cucTeMsbl. [ToHsTHS 001IEeTO
Y YaCTHOTO pelieHui cucrembl. TeopemMa o mpuBeneHud AU hepeHIInaIbLHOTO YpaBHEHUS M-
ro NMopsiAKa K HOpMalbHOU cucTeMe. MeTo1 UCKITIOUEHUS! HEU3BECTHBIX.

Tunosoii BapuanT 6mi1era
no aucuuniaude «/JIundpepennuaibubie ypaBHeHH»

MUHHUCTEPCTBO HAVKH U BBICILIET'O OBPA3BOBAHU ST POCCUMICKOI ®EJIEPAIINN

®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE
YUYPEXXJIEHME BBICIIIETO OFPA3OBAHUS
«MOCKOBCKUM MOJUTEXHUYECKHUU YHUBEPCUTET»
(MOCKOBCKHWH MOJIUTEX)

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

3K3AMEHAIIMOHHBIA BUWIET
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1. OCHOBHBIE MOHATHS TEOPHU OOBLIKHOBEHHBIX MU()(PEPEHIMANBHBIX YPABHEHUH IIEPBOTO II0-
psnKa.
v
2. Pewmwrs ypaBuenue: y- —2y"+ y=2x.

3. Pewmwrs 3agauy Kommu: y' = Y g y(0)=1.

1+ x?
4. HaiiTu o011ee peleHne CUCTEMBI:
' 3x
W=y, te,
’
Yo =X—y +2Y,.

YTBepkaeHO Ha 3acenannu Kadeapsl MaTeMaTuku « 25» 12 2023 r., mpotokosa Ne 5

3aB. kadeapoit B.B. I'aneBko / /

Jli1st mpoBeIeHUSI IPOMEKYTOYHOTO KOHTPOJISI 3HAHUH CTYIEHTOB B TUCTAHIIMOHHOM (popmate
B pa3paboTaHHBIX Kadenpoit «MaremaTHKay OHIAWH-KypcaX UMEIOTCS HTOIOBBIE TECTHI.
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