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1. Hean, 3a1a4u ¥ UIAHUPYeMble Pe3yJbTAThI 00y4eHUs MO
AUCIHUNJIUHE

K oCHOBHBIM yensim OCBOEHMS AUCHUILTUHBI «/{nddepeHnnanpabie ypaBHEHUSD) ClIeIyeT
OTHECTH:

- BOCIIUTaHHE y CTYJCHTOB O0IEil MaTeMaTUYeCKON KYJIbTYpBbI;

- NpuoOpeTeHne CTYACHTaMU ILIUPOKOI0 Kpyra MaTeMaTH4YeCKHX 3HaHWM, yMEHUH u
HaBBIKOB;

- pa3BUTUE CIOCOOHOCTH CTYAECHTOB K WHAYKTUBHOMY U JE€AYKTHBHOMY MBIIIJICHUIO
Hapsily ¢ pa3BUTUEM MaTEMAaTUYECKON UHTYULINH;

- YMEHHUE CTYJECHTaMH pa3BUBAaTh HABBIKK CAMOCTOSITEILHOTO U3yUeHUsl yueOHO! U Hayu-
HOW JIMTEpaTyphl, COAEPIKALIEH MATEMaTUYECKUE CBEICHUS U PE3YJIbTaThl;

- TIOJTOTOBKY CTYJCHTOB K JCATEIBHOCTH B COOTBETCTBUU C KBATH(PUKALMOHHOMN Xapak-
TEePUCTUKON OakajiaBpa 110 HalpaBJIEHUIO, B TOM 4Hcie (OPMHUPOBAHUE YMEHUI HCIIOJIb30BaTh
OCBOCHHBIE MAaTEMAaTUYECKHE METO/IbI B TPO(ECCHOHATILHON JEATEIbHOCTH.

- IOJITOTOBKY BBICOKOKBAJM(HUIIMPOBAHHBIX KaJIPOB, BOCTPEOOBAHHBIX B YCIOBUAX LU-
POBOIl TypOYJIEHTHOCTH U BBICOKMX TEXHOJOTHUYECKUX PHCKOB COBPEMEHHOW HU(PPOBOW IKOHO-
MUKH.

K ocHOBHBIM 3a0auam ocBoeHus TUCHMIUIMHBI «luddepeHunanbupie ypaBHEHUS» Cie-
ZyeT OTHECTH:

- OCBOCHHUE CTYJICHTAMU OCHOBHBIX MOHSATHH, METOIOB, (POPMHUPYIOIIUX OOIIYI0O MaTeMa-
TUYECKYI0 MIOATOTOBKY, HEOOXOIMMYIO Ul YCIIEIIHOTO PEIICHHs IPUKIIAAHBIX 3a/1a4;

- opMupoBaHuE y CTyJIeHTa TpeOyeMoro Habopa KOMIETEHIHUH, COOTBETCTBYIOIIUX €TI0
HalpaBJICHUIO OATOTOBKU M 00€CIEUNBAOLINX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPYyJa.

OO6yuenne no guctumiuHe «/uddepennuansapie ypaBHEHHs» HaMpaBieHO Ha GOPMUPOBAHUE
y oOy4Jaronuxcs caeayrmmux kommnereHunid B coorBerctBuu ¢ ®I'OC 15.03.01 «MarmmHOCTpO-
€HHe», YTBePXKAEHHBIM MprukazoM MunoopHayku Poccun ot 09.08.2021 N 727:

Kox n HauMeHOBaHHe KOMIIETEHIIUA

NHaukaTopsl 10CTHKEHUST KOMIIe-
TEeHIUHU

ONK-1. CnocobeH NpMMEHATb E€CTECTBEHHO-
Hay4yHble U OOLIENH)KEHEPHbIE 3HAHMA, Me-
TOAbl MaTeMaTUYeCKoro aHaamsa U moaenu-
pPOBaHWA, TEOPETUYECKOro U 3SKCNepumeH-
Ta/IbHOrO MccnefoBaHMA B nNpodeccMoHanb-
HOM AeATeNbHOCTU.

3HaTb: MeToabl MaTeMaTUYECKOro aHann3a u
MOJENNPOBaHNA, TEOPETUYECKOTO U 3Kcne-
PUMEHTaNbHOIrO UcCcAeaoBaHMA B npodeccu-
OHa/IbHOW AeATeNIbHOCTH.

Ymertb: anN\eHﬂTb eCcTeCTBEHHOHay4Hble U
O6LLI,eMH)-KeHeprIe 3HaHUA.

Bnapgetb: MeTogammn matemaTm4yeckoro aHa-
IN3a N MOAOENNPOBAHNA, TEOPETUYECKOTO U
9KCMepUMEHTaNbHOIO UCC/IeA0BaHUA.

2. MecTO TMCUMILUITUHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

JucturniauHa OTHOCUTCS K oOs3aTenbHOM yacTu Osioka b1: Monynes «Marematndeckue u ecTe-

CTBCHHO-HAYYHBLIC TUCHUIIJIMHED).

JucnumnnuHa 6a3upyeTcst Ha CIEAYIONTNX, TPOUICHHBIX TUCIMIUINHAX

- TUHEeHas anredpa;




- MAaTEMaTU4YECKUI aHAJIU3.
Jucuumnna «/{uddepennnanbable ypaBHEHUs JJOTHUECKU CBA3aHA C MOCIEIYIOIMMH JAUCIH-
IUTMHAMU:
B obazamenvHoii wacmu:

- pusmka;

- TEOpETUYECKasi MEXaHUKA;

- 3JIEKTPOTEXHUKA U AJIEKTPOHHKA,

- COIPOTUBJICHUE MATEPUAJIOB;

- TEOpHUs MAlIMH U MEXaHU3MOB;

- TeopHsi 00pabOTKH MaTepUaJIOB JIaBICHUEM,

- SKOHOMHUKA U YIIPABJIEHUE MAIIMHOCTPOUTEIBHBIM IIPOU3BOJICTBOM,;

- OCHOBBI POOOTH3alMK ¥ aBTOMATU3ALUH ITPOLIECCOB 00PaOOTKH J1aBICHUEM,

- OCHOBBI MAaTEMAaTUYECKOTO MOJEIUPOBAHMSI TEXHOJIOTUYECKUX IIPOLIECCOB.
B yacmu popmupyemoti yuacmuuxamu o6pazo8amenbHulX OMHOUEHUIL:

- OCHOBBI TPUOOTEXHUKHU.

3. CTpyKTypa M cojepkaHue TUCUUILTHHbI

OO0mas TpyJ0€MKOCTh JUCIUIUIMHBI COCTABIISIET 4 3a4eTHBIE eAMHUIIBI - 144 Jaca.

3.1. Buasbl yueOHO# padoThl H TPY10€MKOCTH
Ounas popma oOydeHHS

n/n Buj yueOHoit padoThI KO;];‘;?TBO Cemectp 3
AyIMTOpHBIE 3aHATHS 54 54
B toMm uucne:
Jlexum 18 18
1.
CeMuHapCKUE/TIPAKTHUECKUE 3aHATHS 36 36
2 JIaGopaTopHbIE 3aHATHUS - -
CamocrosiTesibHas padoTa 90 90
IIpoMe:kyTouHasi aTTECTALMSA
DKk3aMeH C) €]
Hroro 144 144
3aouHas popma oOyueHHs
n/n Bua yueOHoii padboTnl Koauuecrso Cemectp 5
4acoB
AyIUTOpPHBIE 3AHATUS 16 16
B ToMm yucne:
Jlexum 6 6
1.




CeMuHapCcKue/MpaKTHIECKUE 3aHATHS 10 10

JlaGopaTopHbIe 3aHATH - -

CamocrosiTesibHass padoTa 128 128

HpOMe)KyTO‘lHaH aTTreCcranus

DK3aMeH D D

Hroro 144 144

3.2. TemaTuyecKUil MJIaH U3yYeHUs] TUCHUILTHHBI

Pazmemnién B nmpmiioxkenuu 1 k pabodeii mporpamme.

3.3. Conepixanue pa3iesoB TUCHUNITHHBI

BBeaenue

[Ipenmer, 3anaun u coaepkaHue AUCHUIUIMHBL. OCHOBHBIC 3TAlbl PA3BUTHUS JTUCLUILIN-
Hbl. CTpyKTypa Kypca, ero MECTO M poJjib B MOJATOTOBKE OakajiaBpa, CBSI3b C APYTHUMH AUCITUTLIH-
HaMH.

Tema 1. /Tuddepennuansupie ypaBHEHHUs IEpBOro nopsiaka. Beenenue. 3agaun, npuBo-
nsmue K 1uddepeHIuanbHbIM ypaBHEHUSIM MepBoro nopsiaka. OCHOBHbIE MOHATUS OOBIKHOBEH-
HBIX nuddepeHIanbHbIX ypaBHeHHN nepBoro nopsaka. [locranoBka 3amaun Kommu. Teopema
CYLIECTBOBaHMS U €JMHCTBEHHOCTH pemieHus. OOuiee 1 yacTHOE pelieHus, OOIMHA M YacTHBIN
uHTerpaybl. ['eomeTpuyeckuii cMbIC 00IIEro HHTErpaa.

VYpaBHEHUS C pa3/ieJCHHBIMUA U Pa3JeNAIOIUMUCS IEPEMEHHBIMHU, OTHOPOIHBIE TU(de-
pEeHIMANIbHBIE YPAaBHEHUS U IPUBOSAIINECS K HUM, YpPaBHEHUS B MOJIHBIX TuddepeHnmanax.

JIuneliHble 1.y. IEPBOTO MOpsAAKA U ypaBHeHMs bepHysum. Pemenue JIMHEWHBIX ypaBHE-
HUM METOJOM BapHalliM MPOU3BOJIBLHON MOCTOSHHOM, METOIOM NMPOU3BeIeHUN bepHyu.

Tema 2. ludpdepenunanbupie ypaBHEHUs BBICIIUX HOpsiikoB. DPopwmbl 3anucu nudde-
pPEHIMAIBHOTO ypaBHEHUs N-ro nopsaka. OOmiee u yactHoe pemeHus. [loctanoBka 3agaun Ko-
111, KpaeBoil 3a1aun. MIHTerpupoBaHne METOI0OM ITOHMKEHUS ITOPSJIKA.

Tema 3. Jluneitnpie omHOpOAHBIE MU GEpeHITHATBFHBIE YpaBHEeHUS N — To mopsiaka. O06-
M€ CBOMCTBA peIIeHUIl JTMHEHHBIX OJHOPOAHBIX IU((epeHINaTbHBIX YpaBHEHUNH N — IO Mo-
psaaka. Teopema o cTpykType oOLIEro peueHusl JMHEHHBIX OJHOPOAHBIX IUddepeHInalIbHbIX
ypaBHeHHI N — ro nopsaka. [lonstue pyHIaMeHTaNbHOM CUCTEMBI PEIIEHHH JTMHEHHOrO OJHO-
ponHoro nuddepeHuanbHOro ypaBHeHUs N — ro Nopsiaka, ee MoCTPOeHUE AJIsl ypaBHEHUH ¢ Mo-
CTOSIHHBIMH KOX(QpHUIMEHTaMH. XapaKTepUCTUYeCKoe ypaBHEHHE. Bua 4acTHBIX pelieHuit ju-
HEHHOro OAHOPOAHOrO MU (HepeHIINATBFHOTO YpaBHEHHSI N — ro MOpsAIKa B 3aBUCUMOCTHU OT BHUJA
KOPHEW XapaKTepUCTHUUECKOTIO YPaBHEHUS.

JluneiiHble HeomHOpOAHBIE MU depeHIaTbHbIe YpaBHEHUSI N — ro MOpsSAKa ¢ MOCTOSH-
HbIMU Ko3(¢duimentamu. Teopema o CTpyKType OOLIero pemeHus TakuX ypaBHEHHH. Meron
1o100pa 4YacTHOTO peuieHus (METO 1 HEONpPeAeIeHHbIX KO3 (DUIIMEHTOB) JIIsl pa3InYHbIX CIEIH-
aJbHBIX BUJIOB MPABOM YacTH.

Jlunelinpie HeogHOpOAHBIE nu(depeHITnaTbHBIC YPaBHEHUS BTOPOTO Mopsaka. Merop
BapHallM IPOU3BOJIBHBIX ITOCTOSIHHBIX.

Tema 4. Kpaesble 3a1aun. 3agaqu HA COOCTBEHHBIE 3HAYCHUS.



Tema 5. Pemenne nuddepeHnnanbHbIX ypaBHEHUH ¢ IEPEMEHHBIME KO3 PHUIIMEHTaAMH.
HuddepenunansHoe ypaBHeHHe Diniepa. IIpuMeHeHne CTeNeHHBIX pAAOB K MHTETPHUPOBAHUIO
Qg QepeHIraIbHbIX YpaBHEHUH C TIEpeMEHHBIMU KOd((QUITHEHTAMHU.

Tema 6. Cuctembl OOBIKHOBEHHBIX TU(depeHINanbHbIX ypaBHeHUNA. OCHOBHBIC
noHsATus. HopmanbpHble CHCTEMBI JTUHEWHBIX OJHOPOIHBIX M HEOIHOPOIHBIX AupdepeHnnanns-
HBIX ypaBHeHU#. Teopembl 00 SKBUBaIEHTHOCTH AU (HEepeHInaIbHOTO YpaBHEHUs N-TO TOPsIKa
U HOpMaJIbHOM cucTeMbl N AuddepeHnnanbHbiX ypaBHEeHUH. Pemenne TuHeHbIX 0JHOPOIHBIX
¥ HEOJHOPOIHBIX CUCTEM OOBIKHOBEHHBIX MU GEPEHIINATBHBIX YPABHEHUH C MMOCTOSIHHBIMH KO-
s punmeHTamMmu.

3.4. TemaTnka npakTHYeCKUX 3aHATHH Mo qucuumiuHe «AuddepeHuuaibHbie

YPaBHEHUD»
Ne 3ansgTus Tema 3augaTus
1 Pemenne nuddepeHmansHpIX ypaBHEHHH (11.y.) MEpBOro HOpsaKa ¢

Pa3ACICHHBIMU U PA3ACIIAOINUMUCS TICPEMCHHBIMU

PemeHue oTHOPOAHBIX J.y. U NPUBOIAINUXCS K HUM.

Pemenne ypaBHeHHH B MTONHBIX nuddepeHnnamax

JluneliHble 1.y. IEpBOTro MOpsAAKa U ypaBHeHUs bepHynnn Merton Bapu-
alluy IPOU3BOJIbHOM NOCTOSIHHOM, METOA NTpou3BeaeHU bepHyuiu.

KoHTponpHast paboTa Mo /1.y. IepBoro nopsijika

WNHTterpupoBanue A.y. N —T0 NOPSAAKA. METOJOM ITOHMKEHUS MOPSIKa

WnTerpupoBanue 1.y. N —TO MOPSAKA. METOAOM IMOHIKEHHS MOpsAKa
(mponosmxeHue)

~N (OO0 B WIN

Jlunelinbie OgHOPOAHBIE A.y. N —To mopsnka. [loctpoenne hyHmameH-
8 TaNBHON CHCTEMBI PEIIeHUH TSI YpaBHEHUH C MOCTOSHHBIMU KO3 QH-
[IHeHTaMU. XapaKTEPUCTHIECKOE YPaBHEHNE.

Pemenne nuHENHBIX HEOAHOPOAHBIX A.y. N-TO MOPSAAKA C MOCTOSHHBI-
9 MU K03 pumenTamMu Ui pa3nuyHbIX CHeNUAIBHBIX BUIOB NPaBOl Ya-
CTH METOJIOM HEeOopeAeIeHHbIX K03 uIneHToB.

Perienne MMHEHHBIX HEOAHOPOAHBIX A.y. N-TO MOPSAKA C MOCTOSHHBI-
10 MU KO3 DUITMSHTAMU IS Pa3IUYHBIX CIICIUALHBIX BUJIOB MPaBOi 4a-
CTH METOJIOM HEOTpeAeTeHHBIX KO HUIMEHTOB (ITPOJOIHKEHHUE).

JluHeliHble HEOMHOPOIHBIE .y. BTOPOrO MOPSIKA C MOCTOAHHBIMU KO-
11 s dunreHTamMu ¢ IPOU3BOIBHON HEMPEPHIBHOM MPaBOi 4acThio. MeTo
BapUALIMU POM3BOJILHBIX MIOCTOSHHBIX.

12 Kpaessie 3aaun. 3agaun Ha COOCTBEHHBIC 3HAUCHUSI.

KonrtponsHast paborta mo JuHeHHbIM auddepeHnnanbHbIM ypaB-

13
HEHMSIM C MOCTOSTHHBIMH KO3 GUIMEHTaMH N-TO mopsijiKa

14 Huddepennmansaeie ypaBHEHHS C TEPEeMEHHBIMH KO3 QHUIIMEHTaMH.
Ypasuenue Oiinepa. [IpuMeHneHne CTENEHHBIX PSIOB C HEOMpPEICIICH-
HBIMU K03(ppUIIMEeHTaMH K UTETPUPOBAHMIO JIMHEWHBIX J.y. C IIEpeMeH-
HBIMH KO3 HUITEHTaMU.

15 WnTerpupoBanue 1.y. ¢ MepeMeHHBIMH KOA(h(GHUIIMEHTaMH C TTOMOIIBIO
pasznoxkenus peuienus B psa Teinopa
16 CucteMbl 0OBIKHOBEHHBIX AupdepeHnnanbHbpIX ypaBHeHUH. Pemenne

HOPMaJIbHBIX CHUCTEM JHHEWHBIX AUQQEepeHIHaNbHBX YpaBHEHUNA Me-
TOJOM HCKJIOUEHUSL.

17 Pemenne nUHEHHBIX OAHOPOIHBIX CUCTEM U GEPECHIUAIBHBIX YpaB-
HEHUU MeToaoM Diliepa.
18 KoHTponpHOE TeCTHpOBaHHE




4. YuyeOHO-MeTOAM4YeCKOe U HH(POPMaIIMOHHOE 00ecTedeHue

4.1. HopmatuBHble 1o0kyMeHTbI 1 'OCTbI

1. ®1roC 15.03.01. Mamunoctpoenue. 2021.

2. AxajgeMuyecKkHil yueOHBIH IUTaH 1O HampaBieHuio noAarotosku: 15.03.01 MammuaocTpoenue.
[Tpoduns: MamuHel ¥ TEXHOIOTHH 00pabOTKU MaTepuasoB JaBieHrueM. Popma oOyueHus —
ounas. 2023.

3. Marpuna pacnpeneieHdss KOMIETESHIIMNA MO HampapieHuio nmoArotoBku 15.03.01 MarmmmHo-
ctpoenue. IIpoduns: MamuHsl U TEXHOJIOTHH 00pabOTKH MatepuaioB naBieHuemM. @opma
o0yuenusi: ounas. 2023.

4. Vka3 Ilpesunenra Poccuiickoii @enepauuu ot 01.12.2016 Ne 642 «Crparerun Hay4dHO-
TEXHOJIOTHYECKOro pa3Butus Poccuiickoit denepannny».

5. TIpuxa3z MunucrepctBa oOpazoBanust u Hayku Poccuiickoit @enepanmuu ot 23.08.2017 Ne
816 «O06 yrBepxkaenuu [lopsaka mpuMEHEHUsT OpPraHU3alUsIMH, OCYIIECTBISIOMUMHA 00pa-
30BaTENbHYIO JCSATEIbHOCTD, HJIEKTPOHHOTO OOYYEHHS, TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHI NPpU peanu3aui 00pa3oBaTeIbHBIX MPOTPaAMM.

4.2. OcHoBHasi JuTepaTypa

1. demunosuu B.I1., Monenos B.I1. Jluddepennuanpapie ypaBHeHHS: yueOHOE Tocooue. M.
Hzn-so «Jlanb», 2019. 280 c.

2. bepxoB H.A., MunocueB B.b., I[Tymkaps E.A. Kypc MmaTeMaTuku ajis TEXHUYECKHUX BBIC-
mux ydeOHbIX 3aBefeHHi: ydyeOHoe mocobme. Yacts IIl. M.: MI'MY, 2011. 505 c.
https://e.lanbook.com/

4.3. lomoJHUTeJbHAsI JIUTepaTypa

1. TMuckynos H. C. luddepennmansHoe U WHTETpaIbHOE UCUUCICHUS IS BTy30B. B 2-x
toMax. M.: UuTterpan - [Ipecc, 2009. 180 k3.

2. 3y6xos B.I'., JIsaxosckuii B.A., Mapteinenko A.W., Munocues B.b. Kypc Bricmieit ma-
TeMaTuku: YdeOHoe mocobme musa BTy3oB. Yacte Il. M.:. MI'MY, 2007. 527 c.
https://e.lanbook.com/

3. Koran E.A. OObIKHOBEHHBIE TUCIHIUIHHE TU(epeHINaTbHbIE YpaBHEHHS U OTepalln-
OHHOE HcUMCIeHue. YdeOHoe mocobue nmo «MareMaTHka» JJisi CTYAEHTOB BCEX CIICIH-
anpHOCTEN. M. 2006. 693 1K3.

4. Koran E.A. OGbikHOBeHHbIE MU (DepeHIInalbHble YpaBHEHHUS U BApHALIMOHHOE UCUHUCIIe-
HUE B NPUIIOKEHUH K PACUETy aBTOMOOMJIBHBIX KOHCTPYKLIMHA. YuyeOHOe mocolue mo
aucuuimHe «MaTtemaTukay Ui CTYyAEHTOB Bcex crneruanbHoctei. M.: MAMU, 2010.
200 »x3. http://lib.mami.ru/lib/content/elektronnyy-katalog. DaekTponHsIii pecypc.

4.4. JnexkTpoHHBIE 00pa3oBaTe/IbHbIE PeCypPChI

[IpoBeneHue 3aHATHI U aTTeCTAllA BO3MOXXHO B JUCTAHIIMOHHOM (hopMaTe C MPUMEHEHUEM CH-
CTeMBbI TUCTaHIMOHHOTO oOyueHus yHuBepcurera (CAO-LMS) Ha ocHOBe pa3paboTaHHBIX Ka-
denpoii «MaTemaTrka» SJIEKTPOHHBIX 0OpaszoBarenbHBIX pecypcoB (DOP) mo BceM pasmenam
IPOTPaMMBI:.

Hassanue DOP

Juddepennmanpupie  ypaBue- | https://online.mospolytech.ru/course/view.php?id=4396



https://e.lanbook.com/
https://e.lanbook.com/
http://lib.mami.ru/lib/content/elektronnyy-katalog

HHUA

OcHoBbl  BapuanmonHnoro wuc- | https://online.mospolytech.ru/course/view.php?id=476
YUCJICHUA

Pa3paborannbie DOP BKII0YatOT TPEHUPOBOUHBIE U UTOTOBBIE TECTHI.
[Topsimok mpoBeneHus: paboT B JUCTAHIIMOHHOM (hopMaTe yCTaHABIMBAETCS OTIEIbHBIMU PACIO-
PAKEHUSIMH IPOPEKTOPA M0 y4eOHOM paboTe 1/1in HEHTPOM Y4eOHO-METOAMYECKON pabOThI.

Kamnmﬁ CTy)IGHT O6CCH€‘I€H I/IH}II/IBI/II[yaJ'IBHI)IM HGOFpaHI/ILIeHHBIM I[OCTyHOM K SHGKTpOHHOﬁ

OMOIMOTEKE MOCKOBCKOIO IIOJIUTEXA

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

HHTepHeT-pecprH BKJIFOYAKOT yLIe6H0-MeTO,I[I/I‘leCKI/Ie MaTC€pHralibl B 3JICKTPOHHOM BHUJC, IIPCI-

CTaBJICHHBIE Ha caiite mospolytech.ru B pa3aene: «lleHTp MaTreMaTH4ecKOro 0Opa3oBaHuUsD»

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

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

http://pmims.000webhostapp.com/xbookM0018/index.html Buacokypc u TecTsl 1Mo TEOpHU Be-
POSATHOCTEN U MATEMATUYECKOW CTATUCTHUKE.

ITone3urie y‘lC6HO-MeTO,Z[I/I‘leCKI/Ie u I/IH(i)OpMaI_[I/IOHHBIe Mar€puraibl IPCACTAaBJICHbBI Ha camlrax:

http://exponenta.ru, http://egworld.ipmnet.ru/ru/info/mathwebs.htm.
[Tepedyennr pecypcoB MH(POPMAIMOHHO-TEICKOMMYHHUKAIIMOHHON ceTH «MHTepHeT» s ocBOe-
HUS TUCIMILIMHBL: WWW.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JIu1eH3M0HHO€e ¥ CBOOOHO pacnpocTpaHsieMoe MporpaMMHoe
o0ecrieueHue

Ne| HammenoBanue | Pazpadorunk IO JocTynHoCTH Ccbuika Ha Equnblii peectp
(mpaBoo0Jiaga- (IMEeH3HOHHOE, | POCCUICKUX MPOrpaMM st
TeJIb) cBOOOIHO pac- 9BM u B/l (mpu Haau4umn)
NMPOCTPaHsAEMOE)

1 |Astra Linux | OO0 JIunieH3MOHHOE https://reestr.digital.gov.ru/ree
Common Edition [ "PYCBUTEX- str/305783/?sphrase_id=9540

ACTPA" 36
2 | MoitOduc OO0 "HOBBIE JIuieH3nOHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase _id=9433

TEXHOJIOT'" 75

4.6. CoBpeMeHHbIe NPodecCHOHAIBHBIE 0a3bl JAHHBIX U MHGOPMALMOHHBIE CIIPa-
BOYHbIE CHCTEMbI

Hepeqeﬂb PeECypCoB CE€ETH I/IHTepHeT, AOCTYINHBIX AJIA OCBOCHUSA TUCHUIIJIMHBI:


https://online.mospolytech.ru/course/view.php?id=7621&section=1
http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822
http://pmims.000webhostapp.com/xbookM0018/index.html
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://www.i-exam.ru/
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
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

HaunmeHoBanue Ccpuika Ha pecypce JocTynmHocTh

NudopManimoHHO-CIIPABOYHBbIE CHCTEMbI

ocTymHa B cetu Un-
https://stackoverflow.co Hlocty

Stack Overflow
m/

TepHeT 0e3 orpaHuye-

HUN

Wndopmaronnsie pecypest Cetn | http:// www.consultant.ru | Joctymso
Koncynprantlimtoc

[Topran PenepanbHbIX roCy 1ap-
CTBEHHBIX 00pa30BaTEIbHBIX CTAH-
JapTOB BhICLIET0 00pa30BaHUs

http://www.fgosvo.ru. JlocTymHO

DIeKTPOHHO-0MOJIMOTEYHbIE CUCTEMbI

Jlanp https://e.lanbook.com/ Hoctymnua B cetu UH-
TepHeT 0e3 orpaHuye-

HUH
IPR Books https://www.iprbookshop | locrynHa B cetu UH-
ru/ TepHeT 0e3 orpaHuye-

HUH

IMpodeccuonaibublie 6a3bl JAHHBIX

basa qaHHBIX Hay4HOM SJIEKTPOH- http://www.elibrary.ru JoctymHo
HOM OMOINOTEeKU
(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | JloctymHo
noJIuTeMaTHuueckas peepaTuBHO-
o6ubnunorpaduueckas u
HayKoMmeTpuieckas (OubmuomeTpu-
yeckast) 6aza TaHHBIX

5. MaTepuajibHO-TeXHHYECKOE o0ecredyeHUue TUCHUILIMHBI

MarepuanbHo — TeXHUYecKast 0a3a yHUBEpCUTETa 00ECIIeUnBaeT MPOBECHNE BCEX BUIIOB
33H$[TI/II71, IpeaAyCMOTPCHHBIX y‘—Ie6HBIM IJIaHOM, U COOTBETCTBYECT )ICI\/'ICTBYIOHH/IM CaHUTApHBIM U
IIPOTUBOINOXAPHBIM MPaBUIaM U HOPMaM.

Kadenpa «Maremaruka» He pacrnosiaraeT COOCTBEHHBIM ayIUTOPHBIM (OHIOM U HC-
NOJIb3yeT yueOHbIe ay JUTOPUH U3 0011ero (poHIa YHUBEPCUTETA.

[Tpr HeoOXO0AMMOCTH JUIsl IPOBEEHHS] MHTEPAKTUBHBIX MPAKTHUUYECKUX 3aHATUN HCIOJb-
3YIOTCSA KOMIIBFOTCPHBIC KJIACChl YHUBCPCUTCTA.

6. MeTozmqecm/le PEKOMEHIAIINN
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http://webofscience.com/

6.1. MeToauveckne peKOMeHAAIMH JJIsl MPenoJaBaTeis 0 OPraHu3anuu odoy4e-
HUA

[Ipexne Bcero, cienyer oOpaTUTh BHUMAHHE CTYAEHTOB Ha TO, YTO NMPAKTUYECKU BECh
M3y4aeMbIi UMM MaTepHall SBJSeTCs JUIsl HUX HOBBIM, HE M3YYaBIIMMCS B MPOrpaMMe CpenHei
mkosibl. OHAKO OH He TpedyeT KaKoW-IHOO CrelnuanbHON (JOTMOJHUTEIHHOW) MOATOTOBKHA U
BIIOJIHE MOKET OBITh YCIIEIIHO U3y4Y€H, €CIIU CTYEHTHI OyIyT ocemaTh 3aHATHs, CBOEBPEMEHHO
BBITOJIHATH JIOMAIIHUE 3aJaHHsI U MOJB30BaThCs (MIPH HEOOXOTUMOCTH) CHCTEMOM TJIAHOBBIX
KOHCYJIbTAIlMi B TE€UEHHUE KaXJ0ro cemectpa. Bomienmve B Kypc MaTeMaTHKU pa3/ieibl SBIIS-
I0TCSl KJIACCUYECKUMM, B TO 5K€ BPEMsI OHM IPAKTUYECKU OPUEHTUPOBAHBI, TaK KaK UMEIOT ILINPO-
KOE€ pacmpoCTpaHEHHUe JJIsl pelleHHs] pa3HOro pojia 3ajady BHYTPU caMOW MAaTeMAaTUKH U TpHU-
KJIQJHbIX 3a/1a4. 11X ocBOEHHE TOMOXET CTYJEHTaM JIOTUYECKH BEPHO, APIYMEHTUPOBAHO U SICHO
CTPOUTH YCTHYIO M MHUCbMEHHYIO pedb, YCIEIIHO MPUMEHATh HAKOIUICHHbIE 3HaHUs B mpodec-
CHOHAJIbHOU JI€ATEIbHOCTH.

HeobxonumMo ¢ caMoro Havasna 3aHsITHI peKOMEHI0BATh CTYJEHTaM OCHOBHYIO U JIOTIOJ-
HUTEJIbHYIO JTUTEPATYpPy, a B KOHIIE CEMECTpPA J1aTh CIIMCOK BOIPOCOB ISl HOJTOTOBKHU K 3K3aMe-
HY.

Ha nepBoM 3aHATHH 1O JUCHUIUIMHE CIIeAyeT 00s3aTeIbHO MPOUH(POPMHUPOBATE CTYACH-
TOB O BUJIE U (popMe MPOMEKYTOUHOM aTTeCTAllUH 10 AUCLHUILINHE, CPOKaX & MPOBEACHUS,
YCIJIOBUSIX JIOIYCKa K IIPOMEKYTOYHOM aTTECTALMK, IPUMEHSIEMBIX BUAAX IPOMEKYTOUHOTO
KOHTPOJISL.

CoobOpakeHus: 1 peKOMEHAlNH, IPUBEICHHBIE B . 9 paboyell mporpaMMbl IS CTY/ACH-
TOB, JIOJKHBI OBITH YETKO C(HOPMYITHPOBAHBI U U3JI0KEHBI UIMEHHO MPEMNo/iaBaTeIeM Ha JeKIUsX,
NPAaKTUYECKHUX 3aHATUAX U KOHCYJIbTAIHX.

N3noxxeHrne TeopeTHUeCcKOro Marepuana JAOHKHO COMPOBOXKAATHCS WMIUTFOCTPATUBHBIMU
IpUMEpaMu, TIIATEILHO OTOOPAaHHBIMH MPENoaBaTeIeM TaK, YTOObI TEXHUYECKUE TPYAHOCTU U
BBIKJIQJIKH TIPU PEIICHUH 33Ja4d He OTBJIEKAIN OT IVIABHOTO: OCMBICIICHUSI WJIEU U CYyTH IpUMe-
HsieMbIX MeTo0B. CleyeT Bcera yKa3blBaTh IPUMEPBI IPAKTUUECKOTO IPUMEHEHUS! pacCMOT-
PEHHBIX Ha 3aHATUAX YpaBHEHUH U Gopmy.

[IpakTuueckue 3aHATHS JOHKHBI ObITh OpraHU30BaHbl MPENOIABATEIEM TaKUM 00pa3oM,
YTOOBI OCTABAJIOCh BPEMs Ha MEPUOJINYECKOE BBHIMOJIHEHHE CTYACHTaMU HEOOJBIIONW caMOCTOsI-
TEIbHON pabOTHI B ay ITUTOPHH JUIsl IPOBEPKH YCBOEHHS M3JI0KEHHOTO MaTepuaa.

[IpenonaBaTenb, BeAyHIMi MpaKTHYECKHUE 3aHSATHS, JOJDKEH COTJIACOBBIBATH y4eOHO —
TEMaTUYEeCKHU TUIaH 3aHATUH C IEKTOPOM, MCIIONIb30BaTh €AMHYIO CUCTEMY 0003HAaYEeHUH.

[IpenonaBaTento cneayeT 100MBAThCSI CUCTEMAaTHUYECKONW HENPEPBIBHON palbOTHI CTYEH-
TOB B TEUEHHE CEMECTpPa, HEOOXOIUMO BBISBIIATH CUIIBHBIX CTY/IEHTOB U MPHUBJIEKATh UX K Hay4-
HOM paboTe, K y4acTHIO B Pa3HOTO po/ia OJIMMITHAaX U KOHKYpCax.

CTyzneHT IOJKEH OUlyllaTh 3aMHTEPECOBAHHOCTD MPENOJABATENS B JOCTH)KEHUH KOHEU-
HOTO pe3yJsibTaTa: B NMPUOOPETeHHH OOYyYaOUIMMUCS MPOYHBIX 3HAHUM, YMEHUH U BiaJeHus
HaKOIJICHHOM nH(popManmeit 17 peieHus 3a/1a4 B IpopecCUOHAIbHOM 1€ TeNbHOCTH.

6.1.1. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

B03M0OXHO ITpoBeIcHNE 3aHATHIA U aTTECTAIlMi B IUCTAHIIMOHHOM (opMaTe ¢ IPUMEHEHUEM CH-
CTEMbI JIUCTAHIIMOHHOTO 00y4enus yuuepcurera (CJJO-LMS) Ha ocHOBe pa3paboTaHHBIX Ka-
dbenpoii «MaTeMaTHKa» SIIEKTPOHHBIX 00pa3oBaTebHbIX pecypcoB (DOP) (cm. 11.4.4).

[Topsiok mpoBeeHus: paboT B JUCTAHIIMOHHOM (pOopMaTe yCTaHABIMBACTCS OTACIBHBIME PACIIO-
PSDKEHUSIME ITPOPEKTOpa 0 YueOHOM padoTe W/MiIH IEHTPOM yU4eOHO-METOIUIECKOM paboThI.

6.2. MeTtoanueckue yKazaHus JJisi 00y4aromuxcsi Mo 0CBOEHHIO
AUCHUTITHHBI
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Nzyuenune nuddepeHnansHpIX ypaBHEHHH HMEET BaKHEHIIee 3HaUeHHE B MaTeMaTHie-

CKOM 1moAroToBke MHkeHepa. OObACHAETCS 3TO TeM, 4yTo AuddepeHnranbHble ypaBHEHUs Mpej-
CTaBJISIIOT co00I MaTeMaTHUYECKHUE MOJENN CaMbIX Pa3HOOOPA3HBIX IMPOLIECCOB U SIBJIECHUH, Tak
KaK UX PELICHHs MO3BOJIAIOT OIMCATh BOJIIOLMIO U3Y4aeMOro MPOLEcca, XapaKkTep MPOUCXO0as-
OIMX C MaTepUalIbHOW CHCTEMOW M3MEHEHUH B 3aBUCUMOCTH OT IIEPBOHAYAIBHOI'O COCTOSIHUS
CUCTEMBI.
OTnuuutenbHOe CBOMCTBO nu(depeHIHaNbHbIX YPAaBHEHUH COCTOUT B TOM, YTO MpPHU UX HUHTE-
IpPUPOBAaHUM OOBIYHO MOJIy4aeTcsi OeCUMCICHHOE MHOXKECTBO pelleHui. [l ypaBHEHUS Iep-
BOT'O MOPSJIKA 3TO MHOYKECTBO OMMCHIBAETCS OJIHOM MPOM3BOJIILHONM NOCTOSSTHHOW. YTOOBI BbIzE-
JUTh U3 OECKOHEYHOI'0 MHOXECTBA PEUICHUH TO, KOTOPOE ONMUCHIBAET IMEHHO JaHHBIH Mpolecc,
HE0O0X0UMO 3aJaTh JOIMOJIHUTENIbHYI0 HHPOPMAIUIO, HAIPUMEp, 3HaTh HAayaJlbHOE COCTOSHUE
npouecca. Takoe TOMOIHUTEIBHOE YCIOBUE HA3bIBACTCS HAaYaJIbHBIM YCIIOBUEM.

3amaua uHTErpUpoBaHus TU(DPEPEHIINATBHOTO ypaBHEHUS MIEPBOTO MOPSIIKA COBMECTHO
C HayaJbHBIM yCIOBUEM Ha3bIBACTCS HaydaJbHOMW 3aj1adel niu 3axadeii Komm.

Jia nuddepeHnuanbHbIX  ypaBHEHUIH NEPBOro TMOpsAKa ClEeAyeT pa3iinyaTh olliee,
4aCcTHOE M 0C000€ pelIeHus, a TaKKe OOIIMi, YaCTHBIM U 0COOBIA MHTErpabl.

[Ipu unTEerpUpOBaHUM YpPaBHEHUN MIEPBOTO MOPSJIKA HAJIO MIPEXK/IE BCETO ONPEAEIUTh THII
ypaBHEHMSI, a 3aTeM YK€ IPUMEHUTH TOT UM UHOW MeToA pemieHus. Hano o6s13aTebHO OCBOUTH
poLeAypy NPUBEICHHS YPAaBHEHUS [IEPBOro MOPSAAKA K YPAaBHEHUIO C pa3/IeJICHHBIMU [IEPEMEH-
HBIMH, TaK KaK UIMEHHO TaKH€ YPaBHEHHsI MO>KHO HEMIOCPEICTBEHHO UHTEIPUPOBATb.

Jnst nudpdepeHnmanbHpIX YpaBHEHHN N — ro mopsiaka o0s3aTenbHO 3HATh MOCTAaHOBKHU
3agaun Koy, kpaeBoii 3a1auu, 3a1aun Ha COOCTBEHHbIE 3HAYCHHUS.

B teme, nocesmeHHoN nuHEHHBIM U depeHIMalbHBIM YpaBHEHUSIM N — ro MOpsijika,
HAJ10 3HaTh TEOPEMBI O CTPYKTYpE OOILEro pelieHus: OJTHOPOJHBIX U HEOJHOPOAHBIX YpaBHEHHIH,
TaK Kak OHM YKa3bIBalOT MyTh MOCTPOEHMsI o01iero pemieHus. OOpaTuTh BHUMaHUE HA TO, YTO
peleHre JTUHEHHBIX OJHOPOIHBIX AU depeHInanbHbIX ypaBHEHHH N — ro MOpsIKa ¢ MOCTOSH-
HbIMU KO3(dunmenramMmu He TpeOyeT MHTETPUPOBAHUS, a CBOJUTCS K YUCTO anreOpamyecKon
npo0jeMe HaxOoXJAE€HUS KOpPHEH COOTBETCTBYIOIIEIO XapaKTepUCTHUECKoro ypaBHeHus. Hazmo
3HATh BHJI YACTHBIX PEIICHUH JTMHEHHBIX OJHOPOIHBIX AU depeHnnanbHbIX ypaBHEHHH N — 1o
HOpPsI/IKa ¢ MOCTOSIHHBIMU KOA((QHUIMEHTaMH B 3aBUCHMOCTH OT BU/a KOPHEH XapaKTepucThde-
CKOT'O YPaBHEHHS.

Hano yeTko ysCHUTBH alrOpUTM MOCTPOEHUS YACTHBIX PEIICHUIN JTMHEWHBIX HEOIHOPO-
HBIX AudQepeHnnanbHbIX YpaBHEHUH MeTo0M moadopa (MEeToI0M HeolpeaeieHHbIX K03(du-
IIUEHTOB), OOpPaTUB BHUMAHKE Ha TO, YTO B ATOM CIIyyae BHJ YaCTHBIX PEIIEHHIH HEOJHOPOJHOIO
YPaBHEHUsI COOTBETCTBYET 110 CTPYKTYpE 3alaHHOM IIPABOM YaCTH.

7. ®OH OLIEHOYHBIX CPEACTB

@DOHJ| OLIEHOYHBIX CpeACTB MpenacTaBieH B [punoxenun 2 k padbodeil mporpaMme U BKJIIOYAET
paszensl:

1. MeTtoabl KOHTPOJIS U OLIEHUBAHUS PE3YJIbTATOB 00yUEHHUS

2 [llkana ¥ KpUTEPHUU OLIEHUBAHUS PE3YJIHTATOB 00yUEHUS

3. O1ieHOYHBIE CpEICTBA

3.1. Texymuii KOHTPOJIb

3.2. IlpoMexyToUuHas aTTecTalus
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Ilpunoscenue 1

TemaTuyeckuil miIaH JucUUIUIMHBI «luddepeHuuanbHbie ypaBHEeHUA»
10 HANIPABJICHUIO NMOATOTOBKH
15.03.01 MamuHoCTpOEeHHE
[Ipodunbs noaroToBKU
MamuHbI M TEXHOJIOTHH 00padOTKH MATEepHAJIOB 1aBJIeHUEM
(bakanaBp)
Ounas popma oOyueHust

Bunsbl yueOHoli padoThI,

= BKJIIOYAsl CAMOCTOSITEIbLHYI0 Buanbl camocTosiTe IbHON PadoThI Dopmel
= = S aTTecTa-
Pazgen § g 3 padoTy CTY1eHTOB, CTtyneHTOB uu
) =
] [
o &) M TPYAOEMKOCTh B 4acax
n/n
J /C | Jad | CPC | KCP | K.P. | K.II. | PTP | Pedepar | K/p | D 3
IlepBblii cemecTp
Tperuii cemectp
Tema 1. OCHOBHBIE TOHSATHS OOBIKHOBEHHBIX
muddepeHIaTbHBIX YpaBHEHUH (11.y.) TepBO-
31 ro mnopsaka. 3amaua Komm, Teopema cyuie- 3 1 ) ) )
' CTBOBAaHMA U EAMHCTBEHHOCTH €€ pELICHUS
[TonsiTHs 0OIIEro M YaCTHOTO PEIICHUH, 00IIe-
IO U 4acTHOTO MHTErpayioB. ['eomerpuueckuii
CMBICJ 001Iero uHTerpasia a.y 1-ro mopsaka
Pemenne a.y. mepBoro mopsiaka ¢ pasiencH-
3.2 3 2 2 2 +

HBIMH U Pa3ISISIONTUMUCS TIEPEMEHHBIMU
Brinaua 3aganuii PI'P no 0.y.
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3.3

.OnHOpOAHBIC A.y. W MPUBOMASIINCCS K HUM.

3.4

Pemenne ypaBHeHui B nonHbIX auddepenm-
ajax

3.5

JIuHeliHble A.y. IEPBOTO MOPSAKA U YPABHEHHUS
beprymn Merox Bapuanuuu NPOU3BOJIBHOU
[IOCTOSTHHOM, METOJ| MpOou3BeAeHNH bepHymm.
KonTposabHas padora no ypaBHeHUsAM Iep-
BOI'0 MOPSAKA B AYAUTOPHH

3.6

Jduddepennmansapie ypaBHEHUsT BBICHIHX I10-
pankoB. OcHoBHBIE TIOHATUS. IlocTaHOBKa 3a-
naun Komu, kpaeBoit 3agauu. YpaBHEHHUS, J0-
MyCKAIOIINe MHTETPUPOBAHUE METOJOM IOHH-
JKEHUS OpAJIKA

3.7

HHurerpupoBanue A.y. N —T0 HOpsAAKa. METO-
JIOM IIOHUKEHUS TIOPAIKA

3.8

JIunelinble OAHOPOAHBIE N1.y. N —TO TOPSAKA.
O6mue cBoiicTBa pemeHuii. Teopema 0 CTPyK-
Type OOIIEero pemeHus] JUHEWHBIX OXHOPOA-
HBIX J.y. N —T0 nopsaka. XapakTepucTUYeCKOe
YPaBHEHHUE.

3.9

IToctpoeHne QyHnaMEeHTaIBHONW CHCTEMBI pe-
IIeHUH U1 ypaBHEHUH C MMOCTOSHHBIMU KO3(-
¢unmueHTaMu. Bua 4acTHBIX pelieHHd OIHO-
POJHOrO ypaBHEHMs B 3aBUCHMOCTH OT BUJA
KOpHEH XapaKTepUCTHYECKOr0 YPABHEHMUSI.

3.10

JIuHelinble HEOJHOPOJHBIE A.y. N-TO MOPSAKA.
Teopema o cTpykType o0Iero perienus. Me-
TOJI TOJI00PA YACTHOTO PEIICHUsI.

10

3.11

Pemienne nuHEHHBIX HEOAHOPOAHBIX A.y. N-TO
MOpsiIKa C MOCTOSTHHBIMU KO3 PHUIUEHTAMH C
UCTIONBb30BaHUEM MeTojAa moadopa Ais pas-
JIMYHBIX CIIEMATBHBIX BUOB MTPABOH YaCTH .

11

3.12

JIuHeiiHble HEOJHOPOJHBIE NI.y. BTOPOrO IMO-
pSAKa C TOCTOSHHBIMH KO3(D(UIHEeHTaMH ¢
IIPOU3BOJIBHOM HENPEPBIBHOM MPAaBOM YACTHIO.

12
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MeTton BapHanyu IMMPOU3BOJIbHBIX ITOCTOAHHBIX.

3.13

KpaeBple 3amaunm. 3amauu Ha COOCTBEHHBIC
3HAYCHMS.

KonTposbHas pa6oTa no JUHeHHBIM A.y. N-
ro NOPSIAKA B AYAUTOPHH

13

3.14

Hduddepennmansapie ypaBHEHHS C TIEpEMEH-
HBIMH KOd(ULMEeHTaMH. YpaBHEHHE Oinepa.
VHTerpupoBanue METOJOM CTEIECHHBIX PSIIOB.

14

3.15

[IpuMeHeHnEe CTENEeHHBIX PSJIOB C HEoIpese-
JCHHBIMU KO3 duuueHtamu, psaga Teinopa x
MHTETPUPOBAHUIO [.y. C MEPEMEHHBIMU KO-
(unmeHTaMu

15

3.16

Cucrembl 0OBIKHOBEHHBIX JU(epeHInaTbHBIX
ypaBHeHuil. OcHoBHblE TOHATHA. Pemenue
HOPMAaJIbHBIX CHCTEM JIMHEHHBIX AuddepeHu-
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®OH/I OHNEHOYHbLIX CPE/CTB

O AMCIUIIVIMHE

«AnddepeHunanbHbIe YPaBHEHU D)

Hanpasnenue noarorosku: 15.03.01 «MammHocTpoeHue».
[Tpoduib: «MamrHbl ¥ TEXHOJIOTUU 00paOOTKU MaTEepHUajIoB AaBICHHUEM.
®dopma 00yueHus — OYHaI.
Kadenpa: «MaTemaTuka.

Ilpunosncenue 2

1. MeToabl KOHTPOJISAA M OLIEHMBAHUS Pe3yJIbTATOB 00y4YeHUs

I[JISI KOHTPOJIA YCIICBACMOCTH U KA4YCCTBA OCBOCHHWA NUCIUIIIINHBI HaCTOSIIJ_[efI HpOFpaMMOfI

IIPEAYCMOTPEHBI CIAEAYIOIINE BUABI KOHTPOJIA:

- KOHTPOJIb TEKYLIEH ycreBaeMoCTH (TeKYIU KOHTPOJIb);

- IPOMEXYTOYHAs aTTecTanus (3a4er).

2. lllkana u KpUTEpUU OLIEHUBAHUS Pe3yJbTATOB 00y4eHUs

Mokasatenb

Kputepuu oueHmMBaHuA

OMNK-1. CnocobeH NPUMEHATb €CTeCTBEHHOHAY4YHbIE U O6LLI,el/IH)KeHeprIe 3HaHWA, MeTOo4bl Ma-
TEMATUYECKOIo aHa/1M3a U MOA4EeNNPOBaHNA, TEOPETUYECKOTO U SKCNEPUMEHTA/IbHOIO nccneno-
BaHMA B I'IpOd)eCCMOHaJ'IbHOIZ AeATEeNbHOCTU.

OMNK-1.1. 3HaTb:

MeTtogbl maTema-
TUYEeCKoro aHanusa
N MoAeNnpoBaHus,
TEOPETUYECKOTO U
3KCNepuMeHTaNb-

HOro  ucc/eaoBa-
HMA B npodeccuo-
HaNbHOW peATesb-
HOCTW.

OnMK-1.2. YmerTb:

MpumeHATb  ecTe-
CTBEHHOHAYy4Hble U
06LWEeNHKEHEPHble
3HaHuA.

ONK-1.3. Bnagertb:

Ob6yuatowmiica
OEMOHCTPUpPY-
eT MosiHoe oT-
cyTcTBME UMK
HepocCTaToM-
Hoe CoOTBeT-
CTBME MaTepu-
any ancum-
N/INHbI 3HaHUN,
YKasaHHbIX B
MHAMKATOpax
KoMneTeHLUnin
AVNCUMNNHBI
«3HaTtb» (cm. .
3).

Obyuvatowmiica
OEMOHCTpUpyeT
HenosHoe CcooT-
BeTCTBME  Cle-
OYIOLWNX 3HAHWR,
YKa3aHHbIX B
MHAMKATOpax
KOMMNeTeHUnin
OVNCLUMNNHBI
«3HaTtb» (cm. n.
3). OdonyckatoTtca
3HaYUTENbHbIE
ownbKku, nponas-
nAeTca HepdocTa-
TOYHOCTb  3Ha-
HWIA, no pAgy
nokasaTesieu,
obyuatowmincs

Ob6yuarowmiica
AEeMOHCTpUpyeT
YyacTUyHoe co-
OTBETCTBME
cneapyowmx
3HaHW, yKa-
3aHHbIX B UHAM-
KaTopax Komrne-
TEeHUMN Aaucum-
NMAWHbI «3HaTb»
(cm. n. 3). Ho
AOonycKakTcA
He3HauynTeNb-
Hble  OoWWnbKMN,
HETOYHOCTH,
3aTpyAHEeHus
npu aHanuTuye-
CKMX onepauu-

Ob6yuatrowmiica
AEMOHCTpUpyeT
nosiHoe CooTBeT-
CTBME  chneayto-
LLMX 3HaHUN,
YKa3aHHbIX B WH-
AVKaTopax Kom-
neTeHUnn  auc-
LUMMIMHBI
«3HaTb» (cm. .
3). CsobogHo
onepupyer npwu-
obpeTeHHbIMMK
3HaHUAMM.
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MeTogamun  maTe- UCMbITbIBAET AX.
MaTMYeCcKoro aHa- 3HayuTeNbHble

Nn3a U MOAEeNUpo- 3aTpyAHEeHUs

BaHMA, TeopeTuye- npu onepuposa-
CKOrO W 3Kcnepu- HUW  3HAHUAMMU
MEHTaNbHOrO  WUC- npyv uX nepeHo-
cnepoBaHuA. Ce Ha HoBble CU-

Tyauuu.

dopma NPoOMEIKYTOUHOM aTTecTauumn: 3K3ameH.

MpomesKyTouHaa aTTecTauusa obyyatolmxca B dpopme 3K3ameHa NPoOBOAMTCA MO pe3ynbTaTaM Bbl-
NoJSIHeHUs Bcex BUAO0B y4yebHOoW paboTbl, NpeayCMOTPEHHbIX y4ebHbIM NAaHOM MO AaHHOW AUCUMUNAWHE,
Npu 3TOM YUUTbIBAKOTCA pe3yabTaTbl TEKYLLErO KOHTPOS YCNEeBaeMoCTM B TedeHue cemecTpa. OueHKa cTe-
NeHN AOCTUNKEHUA 0By4YaloLIMMMUCA MAAHUPYEMbIX Pe3yNbTaToB 0byyeHuAa Mo AMCUMMIMHE MNPOBOAUTCS
npenoaasaTesieM, BeAyLIUM 3aHATUA MO ANCUMNANHE METOA0M 3KCNEePTHOM OLeHKK. Mo utoram npomey-
TOYHOM aTTecTaummn No AUCUUMAMHE BbICTAaBAAETCA OLEHKA KOT/INMYHOY, KXOPOLLOY», «YA0BAETBOPUTE/bHO»

NN «kHeyaoBAETBOPUTENIbHO».

Lkana oueHnBaHuUA OnucaHue

BbinonHeHbl Bce obsa3aTenbHble YCNOBUA NOAFOTOBKU CTYAEHTa K
NPOMEKYTOYHOM aTTecTauum, npesyCMOTPEHHbIE NPOrPamMMon Auc-
uMnNAnHbL. CTyAeHT AEMOHCTPUPYET COOTBETCTBME 3HAHUIA, YMEHMUA,
HaBblKOB NOKAa3aTeNAMm, NpMBeAEHHbIM B Tabauvuax, onepupyeTt npu-
06pETEHHBIMM 3HAHUAMMU, YMEHUAMM, HABbIKAMU, NPUMEHSET UX B
CUTYaLMAX NOBbILEHHOW CAOXKHOCTU. MpK 3TOM MOryT 6bITb gonyLie-
Hbl HE3HAYMTE/IbHbIe OWNOKM, HETOYHOCTM, 3aTPYAHEHUA NpU nepe-
HOCe 3HaHWI U YMEHMN Ha HOBble, HeCTaHAaPTHbIE 3a4a4N.

OT/AnyHo

BbinosiHeHbl Bce obA3aTenbHble YC/I0BMA NOArOTOBKM CTyAEHTa K
NPOMEXKYTOUYHOI aTTecTaumu, NpeaycMoTPEHHbIe NPOrpaMmmoin aumc-
UMNAUHbI. CTYAEeHT AeMOHCTPUPYET COOTBETCTBME 3HAHWIA, YMEHUH,
Xopowo HaBbIKOB NMOKasaTeNAM, NPUBEAEHHbIM B Tabaunuax, onepupyer npu-
06peTeHHbIMM 3HAHMAMM, YMEHUAMM, HaBbIKaMK. B TO ke Bpems npu
oTBeTe A0MYyCKaeT HeCYLLeCTBEHHbIE NOrPELIHOCTH, 3a4a4M peLlaeT ¢
HeZo4YeTaMu, He BAUAIOWMMM Ha 06LLMI X04 peLueHus.
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BbinosiHEHbI BCce ob6A3aTesnibHble YC/0BUA MOATOTOBKU CTYAEHTA K
NPOMENKYTOYHOM aTTecTauum, npesyCMOTPEHHbIE NPOrPamMmmMon auc-
uMnAnHbL. CTyAeHT AeMOHCTPUPYET COOTBETCTBUE 3HAHWUM, YMEHUMA,
HaBbIKOB NOKasaTensm, NPUBEAEHHbIM B Tabanuax, onepupyert npu-
06peTeHHbIMW 3HAHUAMM, YMEHUSAMM, HaBblkamMn. Ho nokasbiBaet

Y0BNEeTBOPUTENBHO
Herny6oKue 3HaHWUA, NPU OTBETe He AOMycKaeT rpy6bix OWMBOK Wau
NPOTUBOPEYMi i, OAHAaKo B (GOPMYNMPOBAHUM OTBETA OTCYTCTBYET
[O/MKHAA CBA3b MeXAy aHaNW30M, aprymeHTauumei v BblBOAAMM, B
peleHnn 3aaa4 MOryT cogepikatbes rpybble owmnbku. [na nonyde-
HMA NPaBU/IbHOIO OTBETa TPEOYIOTCA YTOUYHSAIOLME BOMPOCHI.
He BbinonHeHbl 06A3aTenbHble YCNOBMA MOAFOTOBKM CTYAEHTa K
NPOMEKYTOUHOM aTTecTaLuu, NpesyCcMOTPEHHbIE NPOrPaMMOit Auc-
unnanHel, UWIN ctyaeHT AeMOHCTPUPYET HEeMNosIHOe COOTBETCTBUE
HeyznosnetsoputensHo 3HaHWI, YMEHWI, HaBbIKOB NPUBEAEHHBIM B TabAMLAX, AOMYCKAOTCSA
3HauMTE/IbHbIE OWMBKKU, NPOABAAETCA OTCYTCTBUE 3HAHWI, YMEHWIA,
HaBbIKOB MO PAAY NOKasaTesnel, CTYAEHT UCMbITbIBAET 3HAUMTENbHbIE
3aTpPyAHEHWUA NPU ONEePUPOBAHUM 3HAHUAMU U YMEHUAMM.
3. OueHo4YHbIE CpeacTBa
HanmenoBanue [IpencraBnenue oue-
Ne Kpatkas xapakTepucTuka OlleHOYHOTO
OLICHOYHOTI'O CpeI- HOYHOTO CpE/ICTBa B
/o cpeacTBa
CTBa dOC
1 KoutponbHas (ca- | CpenctBo mpoBepkud yMeHU npuMeHsTh | KoHTposbHbIE 3a71a-
MOCTOSITEIbHAS ) MOJIyYEHHbIE 3HAHUA JIJISl PEelIeHUs 3a1ad | Hus (mpumep)
pabota ONPEIEJICHHOTO TUIIA 110 TEME WIIH pa3Jie-
(KP) w
2 | PacuetHo- CpenctBo mpoBepku yMeHUM npuMeHATh | Komruiekt 3agaHuid
rpaduueckas pa- MOJIyYEHHbIE 3HAHUSA T0 3apaHee onpene- | A BBITIOJIHEHUS
6ota JIEHHOM METOJMKE MJig pEelIeHUsl 3ajad | pacueTHO-
WIM 33laHdid TI0 MOJAYNI0 WX AWCHU- | Tpadudeckoi paboThl
(PTP) IIJIMHE B LEJIOM.
CpencTBo KOHTPOJIS,, OPraHU30BAHHOE KaK
crienuanbHas Oecega MEAaroruyeckoro
YcrHbI onpoc | paboTHUKA ¢ 0OydyarolMMCs Ha TEMB, Bomnpocsl no
3 cobeceloBaHUE, | CBSI3aHHBIC C M3yYaeMOW JAMCIHUIUIMHOW, U TeMam/paszenam
(YO) paccuMTaHHOE Ha BBIICHEHHE o00bemMa JUCIUTIAHBI
3HaHUU 00y4Yaromerocst o ONnpeaeIeHHO-
My pazfieny, TeMe, npodiemMe u T.11.
4 Tect Cucrema cTaHAapTU3UPOBAHHBIX 3aIaHUM, BapuanT Tecta
(T) MMO3BOJIIOIAS aBTOMaTU3UPO-
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BaTh IPOLIENAYPY HU3MEPEHUS YPOBHS 3Ha-
HUH ¥ yMEHHUI 00y4Jaronierocs.

5 | bunertsl k 3auety CpencTtBo TpOBEpKM 3HAHUM, yMeHuM, | bunersl k 3auery
HaBBIKOB. MOKET BKJIIOYaTh KOMILJIEKC
TEOPETUYECKUX BONPOCOB, 3a7ay, MPaKTH-
YECKHX 3aJIaHUH.

(Bx3)

3.1. Texkymmii KOHTPOJIb

O1eHOYHBIE CPENICTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH BKIIFOYAIOT KOHTPOJIBHBIE BOTIPO-
ChI W 3a7aHusl B popMe OJIAaHKOBOTO TECTUPOBAHUS ISl KOHTPOJST OCBOCHHUSI OOYUYaIOIIUMHUCS pa3-
JIETIOB TUCLMIUIUHBI, preM PI'P.

Coaepixanue pacueTHo-rpadguueckoi padorsl no 1 depeHIHAIBLHBIM YPABHEHHSM.
Metonp! pemienuit nudepeHnuanbHbIX ypaBHEHUN Pa3IMyHOTO TUIIA.

BapwuaHT 3agaHuA

1. HapwncoBaTb MHTErpanbHyt0 KPUBYIO YPaBHEHMA y' = x2 — ), npoxoasauyto

yepes TouKky M(2;3/2).Peluntb ypaBHEHNE METOLOM M30K/IMH.

PewunTb ypaBHeHuUA:

2. \J4+y?dx—ydy = x*ydy,

2
3. ZQ:y—2+8—y+8,
dx x X
4 dy 3x+2y+1
" dx x+1

2 2
5. xe” dx+(x*ye” +1tgy)dy=0.
PewnTb 3aga4m Kown ana ypaBHeHWUA:

dy 2 3y

6. dX_F_TI y(l):]-/
7. 4y +x%y = (x® +8)e**y?, y(0) =1.
2 \m " 1
8. PewnTb ypaBHeHwMe: XYy +Xy = ﬁ
9. Pewwurs 3agavy Kown: Yy’ =18sin’ycosy, y@) = %, y'@)=3.

PewnTb ypaBHEHUA:

rrr

10. y'""+y"" =x,
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11. y""+5y"+7y'+3y =(16x+20)e*,

12. y"+25y =2c0s5x —sin 5x +e>*,

13. y"-3y'+2y=

(3+e7)

14. Pewwutb Kpaesyto 3agauy: Y’ '+2y' +5y=-3sin2x, y(0)=1, y(%) =0.

15. HaitTn cobcTBeHHble 3HaveHna A 1 cobCTBeHHbIE PYHKLMM Y 3a[aun:
y'+2°y=0, y(0)=0, y'(b)=y().
PelwunTb ypaBHeHUSs:

16. X’y +2xy' -6y =xInx,

17. y"—xy'—4y =0.

PewnTb cMcTEMbI YPaBHEHUN:

21 _ "y — r_ _ H
1. {x Z'+5xz+4y =0, 1. {z y-z, 0. {y, 4y -3z +sin X,
y' =12. —-Y. 72'=2y—7—-COSX.

KonTtposabnas padora Nel

110 00bIKHOBEHHBIM AU(epeHINATbHBIM YPABHEHUAM IIEPBOI0 MOPSIAKA

Pemuts ypaBHeHus
Bapuanr 1

1) xy'=xe V" +y

2) x°dy—(2xy +3)dx=0

3) (1+ y?sin2x)dx— ycos2xdy =0
Bapuant 2

1) xy'= xsin Y + y
X

2) xy'—y=e*y3
3) (6y? +3x%y+1)y —3xy? +x%=0
Bapuanr 3

1) xy' =yx2+yi+y
2) sinX-y' =—-ycosX—sinx
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2
3) (Xy +sin y)dx+ (X? + Y% + XCOS y}dy =0

KonTpoabnas padora Ne 2
10 00BIKHOBEHHBIM JIMHEHBIM U PepeHINATBHBIM YPABHEHUSIM

N-ro nmopsiAKa
Bapuanr 1

Pemnts ypaBHeHus1

1) y"—4y"=1-12x>
y 1

2) Y+ =

2 X
7T~ COS—
VA
3) VYkaszarh BUJ YaCTHOTO PEIICHHS ypaBHEHHUS

y'+ 6y +9y=e"(x—3)sin 2x
Bapuant 2

Peminth ypaBHeHUA

1) y"+4y=10sin2x
—2X

2) y”+4y’+4y=e—
X

3) VkasaTh BHJ 4aCTHOTO PELIEHHS yPaBHEHHS
y" — 6y’ +13y =e¥*(cos 2x — 2sin 2x)
Bapuanr 3

Pemnts ypaBHeHuUs1

1) y"+2y' -3y=e"—-cosx
2) y"+y=ctgx
3) Vkasarh BU 4aCTHOTO PEIIEHUs YpaBHEHUS

y" — 6y’ +18y = xe** cos3x

BapuaHT Tecta no 00bIKHOBEHHBIM M (PepeHInATbHBIM YPABHEHUSIM

3AZAHME 1.
YCTaHOBUTE COOTBETCTBME MEXKAY HOMEPOM YPaBHEHUA 1 ero TMNom
1) xy'+2y=x"sin 2x 2) (1+ yZsin 2x)dx—2ycos2 xdy =0

3) y’—47y:2x\/§ 4) yN3+2x°y =x/3+2y? .

- YPaBHEHME C Pa3gensaoLMMUCA NepemMeHHbIMMU,
- NMHeliHoe anddepeHLManbHOE ypaBHEHWE,
- YpaBHeHMe B NOAHbIX AnddepeHumnanax,



- ypaBHeHue bepHynnu,
- YpaBHeHMe, NPMBOAALLEECA K OAHOPOLHOMY.

3A0AHME 2.
NaHo ypasHehue nepsoro nopagka (5xy? +x3)dx—(y> —5x°y)dy =0 & dopme, cogepsaluein andde-
peHupmansl. MpuseanTe ero K BUAY, paspelieHHOMY OTHOCUTENbHO NPOU3BOAHOIA.

OtBer ‘ ‘

3A0AHME 3.
NaHo anddeperumanshoe ypasHerne Y = (2K +3)x*, torga pyHkuma Y =2X° ssasnetcs ero pelweHu-
emnpu K, pasHoMm:

OtBer ‘

3AOAHMUE 4.

. 2 dx
06wwi nHTerpan guddepeHumanbHoro ypasHenus Yy dy = — UMeeT BUJ,
X

Otser |

3A0AHMUE 5.
YKaxuUTe UHTErpasibHylo KpUBYIO peleHns 3agaqum Kowwm ans obbIkHoBEHHOTO anddepeHLmnanbHoro ypas-
Hewna Xy ' =y-1  y@)=2.

yA 2
B
v
" b
0 X
)
BAPVAHTbI OTBETOB:  1)A 2)B 3)C 4)D.
3ANAHME 6.
NaHo anddepeHumanbHoe ypaBHEHWe BTOPOro nopaaka Y = X% + X. Torpa obuiee pelweHne ypaBHeHUA
nmeet BuUa

BAPWAHTbI OTBETOB:

1) y=—XxX"+=x"+C.x+C 2) y=—X"+=x"+C.x+C
)y 12 3 e by 12 6 ! 2

3) y:ix“+§x3+clx+c2 4) y =6x* +2x>+Cx.

3AAAHUE 7.
Pewenue 3agaum Kown  y"=2x+1,  y(0)=y'(0)=0  wumeersug
BAPWAHTbI OTBETOB:

3

1) —X+X 3 2 i
Y=

) x® X X

2 x®
2) y=——+— 3)y=—+x
)y 315 )y 5

4) y="——x.
)y 5

3AQAHMUE 8.
NaHo anddepeHumanbHoe ypaBHeHne BToporo nopagka 2Xy”—Yy' =0, Torga ero obuiee peweHne umeet
BUA:
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‘ OtBer ‘

3AJAHME 9.

Davo anddepeHumanbHoe ypasHeHne BToporo nopsagka Yy ctgdx+ 4y =0, torga ero obwee pewenne
nmeeT BUA,

BAPWAHTbI OTBETOB: 1) y=0,25C,sin4x+C, 2) y=-C,cos4x+C,

3) y=C;sin4x+C, 4) y=—C;sin4x+C,.
3AJAHME 10.
KOpHM XapaKTepuCTU4eCcKoro ypaBHeHMA paBHbl k1 = k2 =-1, k3 4= +2, Torga dyHAaMeHTaNnbHanA

cucTema pelueHui IMHeMHoro ogHopoaHoro anddepeHumMansHOro ypaBHeH A ¢ NOCTOAHHbIMKU Ko3dduum-
eHTamu byaeT UmeTb BUA,

BAPUAHTbI OTBETOB:

1) y]_:ex, y2 :eZX’ yS :COSSX’ y4 :S|n 3X

- -2 3 -3
2) y,=e %, y,=e, y,=e¥, y,=e"

3) y, =€, y,=e*, y;=cos3x, y,=-sin3x
’ y3:e2x’ y4:e—2x.

X

4 y, =€, y,=xe"

3A0AHUE 11.
KopHu xapakTepuctuueckoro ypasHeHuns pasHbl K, =K, =5, K,, =5=*1i. Toraa obwee peweHune nuneit-

HOro ogHopoAHoro anddepeHLNanbHOro ypaBHEHMS C NOCTOAHHbIMU KoadduumeHTamm byaeT UMeTb BUA,:

OTtBeT

3ANAHMUE 12.
M3BecTHa ¢yHAAaMeHTaNbHAA CUCTEMA PeLleHUit 04HOPOAHOIO IMHEHOro AnddepeHLManbLHOro ypaBHe-

HWNA: yl :1, y2 =X, y3 = X2. Torp,a 4aCTHOE peleHune ypaBHeEHUA, yaoBaeTBOpAOLWEee HavdYa/IbHbIM
ycnosuam Y(0)=2, y'(0)=-1,

y"(O) =—2, pasHo:

BAPWAHTbI OTBETOB:

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

3A0AHUE 13.
Pynkuma Yy =C.e* +C,xe* asnsetca o6wmMM peleHnem AMHEHHOTO OAHOPOAHOrO AnddepeHLManbHO-

ro ypaBHEHMA € MOCTOAHHbIMW KO3pPULIMEeHTaMK, TOrAa ero XxapaKTepmucTMyeckoe ypaBHeHne nmeet Buj,
BAPWAHTbI OTBETOB:

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

3A0AHUE 14.
Obuiee peweHne guddepeHumanvHoro ypasHenna Y"+4y +3y =0 umeer Bug,

Otser ‘ ‘

3A0AHUE 15.
YacTHOMY peLeHuto IMHENHOTO HeOAHOPOAHOTO anddepeHumansHoro ypasHeHus Y —3y'+2y =2x-1

no BMAY ero NpasBoit YacTn cooTBeTCTBYET GYHKUMA
BAPUAHTbI OTBETOB:

1)y, =AC+Bx 2)y,=Ax+B 3)y,=AXx 4)y,=AX"+Bx+C..
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3A0AHMUE 16.
[aHo nuHeliHoe HeoaHopogHoe AubdpepeHUManbHOe YpaBHEHME C MOCTOAHHbIMU Ko3adduumeHTamm

2y"+y'+2y = xe”sin 2X. 3anucaTb BM/, 4aCTHOTO peLleHUs C HeonpeaeneHHbIMU Ko3bdULMeHTaMK

OtBer ‘

3A0AHUE 17.
[aHo nuHeliHoe HeoaHopogHoe auddepeHuUManbHOe ypaBHEHME C MOCTOAHHbIMU Ko3dduumeHTamu
y" + 4y =2ctg2X. B kakom BuAE C/eflyeT UCKaTb YaCTHOE peLleHne HEOAHOPOAHOTO YPABHEHWSA METOLOM

Bapuaunn Nnpon3BoOIbHbIX MOCTOAHHbIX ?

‘ OtBer ‘
3A0AHUE 18.
PeweHue kpaesoit 3agaun Y =2X+1, 0<x<3 y0)=1 y@l)=9/2
“MeeT BUA,
3 2 3 2 3 2
BAPUAHTbI OTBETOB: 1) y:X—+X——3x+1 2) y:X—+X——3x+1 3) y:X—+X——Ex+1
3 2 6 2 3 2 3
x* x* 1
4) y=—+—+—x+1.
)y 315
3A0AHUE 20.
06 o {YI = 3y2’
Lwee pelueHune cuctembl auddepeHLManbHbIX ypaBHeHUN 1
2= 2y1 -Y

“MmeeT BUA
BAPUAHTbI OTBETOB:

y, =C.e* +Ce™, y,=C.e > +Ce™,
1) 2)

y2 — %CleZX _Cze—SX y2 — _gcle—ZX _Cze—3x

y, =C.e* +Ce*, y, =C.e ™ +Ce¥,
3) 4)

y, = %Cle2X +Ce y, = —%Cle2X +Ce

Kpurtepun onenku:

- OLICHKA «3a4YTCHO» BBICTABIIIETCA CTYJEHTY, €CIIM OH PETYJISIPHO B TCUEHUE CEMECTpa MPEACTaB-
JISUT peUIeHMs 3a7a4, BBIIIOJHWII TIOJHOCTBIO BCE 3aJjaHUs U UX 3alUTHII, OTBETHUB HA BOIIPOCHI IIpe-
[10J1aBaTeNs;

- OLIEHKA «HE 3a4TEHO» BBICTABIIAETCS CTYAEHTY, €CIIM OH HEPETYJISIPHO B TEUEHUE CEMECTpA Mpe-
CTaBJISUT PELICHUs 3a7a4, BBIIOJIHWI 3aJaHUsl HE MOJHOCTBIO WIIM BOOOIE HE MPEICTABIUT paboThI
Ha MPOBEPKY, JOIYCKAET CYyIIECTBEHHBIE HETOYHOCTH B OTBETaX Ha BOIPOCHI IPENOIaBATES.

Jlist mpoBeeHUsT TEKYILEro KOHTPOJS 3HAHWN CTYJEHTOB B JUCTAHIMOHHOM (opmate B
pa3paboranHoM Kadenpoit «MaTtemaTukay oHnaiiH-Kypce «uddepeHunanbabie ypaBHEHUS
UMEIOTCS IPOMEXKYTOUHBIE (TPOOHBIE) TECTHI.

3.2. IIpoMe:xxyTOUHAS aTTeCTALMS

[TpomerxxyTouHas aTTecTanus - (3a4eT) MPOBOIUTCS MO OUIIETaM B YCTHOM (opme.
Bpewms 114 moAroToBKM O0TBETa Ha BOIPOCHI HE Oosee 45 MuH.
bureT BKIIIOYaeT OIMH TEOPETHYECKUI BONPOC M 331a4H.
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KommiexTsl OmieToB XpaHsrtcs Ha Kadenpe «MaTemMaTukay.
Tunosbie BApHAHTHI OMJIETOB NPHJIATAIOTCS.
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KommnuiekT BonpocoB
o pucuuiuinee «/Iuddepenunanbupie ypaBHeHHA»

OCHOBHbBIE MTOHATHUS TEOPUU OOBIKHOBEHHBIX AU (epeHIInanbHbIX ypaBHEHUN IEPBOro MOPsia-
Ka: ornpejeiaeHre 0ObIKHOBEHHOTO AU((depeHINaIbHOTO0 YpaBHEHHS, (POPMBI 3aIIUCH OOBIKHO-
BEHHOT0 Tu(HepeHINaTIbHOIO YPaBHEHUS EPBOT0 MOPsAKa, MOHATHS OOIIEro U YaCTHOTO pe-
IIEHUH, OOIIETO M YaCTHOTO WHTErPaJioB.
ITocranoBka 3agaun Ko i auddepeHunanbHOro ypaBHeHus IEpBOro mopsiika.
Teopema cyiiecTBOBaHUS M €AUHCTBEHHOCTH pellieHus Ais Aud@epeHnuanbHoro ypaBHEeHUS
IIEPBOTO MOPSAJIKA.
I'eomeTrpuueckuii cMbIc 00IIEr0 HHTErpaia OOBIKHOBEHHOI'O J1.y. IEPBOTO MOpsIIKa.
Huddepenunanbable ypaBHEHUS IEPBOTO MOPSIIKA ¢ pa3feICHHBIMU M Pa3JIeNIAIOIUMHCS T1e-
PEMEHHBIMHU.
Jluneitnble quQQepeHmaIbHbe ypaBHEHNs IEPBOro Mopsaaka. MeToJ BapHaluy MPOU3BOJIb-
HOM IIOCTOSIHHOM.
Juddepenunanbupie ypaBHeHUs N-T0 nopsiika. OCHOBHBIE MOHATUSA: (DOPMBI 3aMUCH, TOHATUS
0OLIEero ¥ YaCTHOI'O PEIIEHUH.
ITocranoBka 3anaun Ko u kpaeBoit 3ajjauu A1 0ObIKHOBEHHOTO AU epeHnanbHoro ypas-
HEeHus N-ro nopsKa.
WnterpupoBanue auddepeHnnanbHbIX ypaBHEHHH N-TO NOPsiIKa METOIOM HOHM)KEHUS MOPSi-
Ka.
Jluneitnble ogHOpoaHbIe AU depeHnnanbaple ypaBHeHUs N-ro nopsaka. O0mue cBOHCTBa pe-
LICHUM: TOHATUSA JIMHEHWHO 3aBUCUMBIX W JIMHEHHO HE3aBHCUMBIX DPEIICHMM, OIpEeaeIINTEeNs
BpoHckoro, nonatue GpyHaaMeHTaIbHON CUCTEMBI pEIIeHUH,
Teopema o cTpykType 00IIero penieHus OObIKHOBEHHOTO JIMHEWHOTO OJHOPOAHOrO audde-
PEHIMAIBHOTO YpaBHEHUS N-TO MOPsAKa.
Jluneiinble ogHOpOIHBIE MU depeHIaTbHbIe YpaBHEHUS N-TO TOPSAIKA C MOCTOSIHHBIMU KO-
sddunrentTamu. XapakTepUCTUYECKOE YpaBHEHHE, €ro CBs3b ¢ Ju((hepeHInalIbHbIM YpaBHe-
HUEM.
Bup yacTHBIX pemieHuil JHMHEHHOro OJHOPOIHOrO UG (dEepeHIHaTbHOIO YpaBHEHUS N - To
MOpSAZIKa C TOCTOSHHBIMU KO3(@UIIMEeHTaMH B 3aBHCHUMOCTH OT BHUJAa KOpHEW XapakTepu-
CTHYECKOI'0 YPaBHEHUS.
Jluneiinpie HeomHOPOAHBIE nuddepeHInanbHbIe ypaBHEHUS. TeopeMa 0 CTPYKType OOIIero
pelieHus.
Pemenne nuHeHBIX HEOAHOPOAHBIX NU(D(EepeHIINATBHBIX YpPaBHEHUI C MOCTOSHHBIMHU KO3(-
¢unurentamu. Meroa noabopa 4acTHOTO pelIeHus A paBbIX yacTel BUIa

f(x)=P,(x)e”, f(x)=M cospx+ Nsin gx,

f (x) = P(x)e™ cos fx+Q(x)e™ sin BX.

Pemenne nuHENHHBIX HEOTHOPOIHBIX UG GEpEeHINATBHBIX YPABHEHUI METOOM BapHaluu
IPOU3BOJIbHBIX MOCTOSIHHBIX.
IlocTtaHOBKa M pelIeHne 3a/1a4i Ha COOCTBEHHBIE 3HAUCHMUSL.
Cucremsl nuddepennnanbabix ypaBHeHUH. [loHsTHe HOpManbHOM cucTembl. [loHsTHs o01Ie-

TO U YaCTHOTO pelieHui cucreMbl. Teopema o mnpuBeneHuu AuddepeHInaIbHOro ypaBHEHUS
N-ro MopsiaKa K HOpMaJIbHOU cucTeMe. MeToa UCKITIOYEHUSI HEU3BECTHBIX.

Tunosoit BapuaHT OMJIeT
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no aucuuniante «JIAngdepennuaibubie ypaBHeHUA»

MUWHUCTEPCTBO HAVKH U BBICIIIETO OBPA3OBAHMS POCCUICKOI ®EIEPALINNA
®EJIEPAJILHOE TOCYIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJILHOE
VUYPEXEHUE BBICIIIEI'O OBPA3OBAHUS
«MOCKOBCKH MOJUTEXHUYECKWI YHUBEPCUTET»
(MOCKOBCKMW MMOJUATEX)

@akynpTeT 0a30BBIX KOMIETECHIIUH, Kadenpa «Martemartuka»
Huctummnna  «luddepeHnnanbapie ypaBHEHUSD
Kypc 2, cemectp 3

3K3AMEHAIIMOHHBIN BUWIET

1. OcHOBHBIE TOHSTUS TEOPHUHM OOBIKHOBEHHBIX IU(P(PEPEHIINAIBHBIX YPAaBHEHUH HEPBOrO IIO-
psiIKa.
2. Pemmts ypasrenue: Y —2y" +y = 2X.

3. Pemmts 3anauy Komm: y' = 1% +e¥%  y(0) =1.
+ X

4. HaiiTu oO111ee peleHne CUCTEMBI:

{y{: y2+e3x’
Y, =X=Y, +2Y,.

YTBepkeHo Ha 3acenanuu kadeapel MatemaTtuku «_03» 05 2023 r., mporokos Ne 10

H.o. 3aB. kadenpoit H.B. Bacuinea / /

Jlisa mpoBeAeHHs] TPOMEKYTOUHOTO KOHTPOJISI 3HAHUN CTYAEHTOB B JMCTAHLMOHHOM (op-
MaTe B pa3paboTaHHBIX Kadeapoit «MaTemaTrkay OHJIalH-Kypcax UMEIOTCSI UTOTOBbIE TECTHI.

27





