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1.  Hexau, 3aga4u ¥ IJIaHUPYeMble Pe3yJbTaThl 00y4eHHs 10

ANCIHUIIJINHE

K ocHOBHBIM yenim 0cBOEHUS TUCHUTUTHHEI «JluddepeHnmanbabie ypaBHEHUSD» CIETyeT
OTHECTH:

- BOCITUTaHHE Y CTYACHTOB OOIIECH MaTeMaTH4YeCKON KYJIbTYPHI;

- mpuoOpeTeHre CTYIACHTaMU IIUPOKOr0 Kpyra MaTeMaTHYeCKHX 3HAaHWM, YMEHUH U
HAaBbBIKOB;

- pa3BUTHE CHOCOOHOCTH CTYACHTOB K WHAYKTHMBHOMY M JEAYKTHUBHOMY MBIIIJICHUIO
HapsAy C pa3BUTHEM MaTEeMaTUYECKON MHTYUIINH;

- YMEHHE CTYyJIeHTaMH pa3BUBAaTh HABBIKU CAMOCTOSATEIBHOTO H3Y4YEHHsS Yy4eOHOU U
HAy4YHOU JIMTEpaTyphl, COJEpIKaIE MaTeMaTUUECKHE CBEICHUS U PE3YJIbTaThl;

- MOATOTOBKY CTYJIEHTOB K JESATEJIBHOCTH B COOTBETCTBUU C KBaTHU(PUKAMOHHON
XapaKTepUCTUKON OakajlaBpa IO HampaBlICHUIO, B TOM 4ucie (opMHpOBaHUE YMEHUU
UCIIOJIb30BaTh OCBOGHHBIE MATEMAaTHUECKHE METO/IbI B MPO(PECCUOHANBHOMN 1eATEeIbHOCTH.

- TIOATOTOBKY BBICOKOKBAJIU(UIIMPOBAHHBIX KaJpOB, BOCTPCOOBAHHBIX B YCIOBHSX
u(ppoBol TYypOYJIEHTHOCTH M BBICOKUX TEXHOJIOTUYECKUX PUCKOB COBPEMEHHOH IUGPOBOI
SKOHOMUKH.

K ocHoBHBIM 3ad0auam ocBoenusi aucuuiuinHbl «/uddepeHnuanbupie ypaBHEHH
CleyeT OTHECTH:

- OCBOGHHE CTYJEHTaMH OCHOBHBIX MOHSTHI, METOAOB, (DOPMHUPYIOMIMX OOIIyIO
MaTeMaTUYECKYI0 OJArOTOBKY, HEOOXOIMMYIO JJIsl YCIIEUIHOIO PEIIEHUs IPUKIIaHBIX 3a1a4;

- (hopmupoBaHue y cTyeHTa TpeOyemMoro Habopa KOMIETEHIIN, COOTBETCTBYIOIUX €0
HAIPAaBJICHUIO MTOJTOTOBKY U 00ECIIEUNBAIOIINX €T0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPY/Ia.

OO0yuenue no aucuuminHe «AnddepeHnnanbaple ypaBHEHH» HANPaBlIeHO Ha (GOPMHpPOBAHUE
y OOy4Jarommxcst  ClAeAylomux KommneTeHiud B coorBerctBUM ¢ DPI'OC  15.03.01
«MammHocTpoeHuey, yTBepKIEHHBIM Npuka3zoM MunoOpHayku Poccun ot 09.08.2021 N 727:

Kon u HammeHnoBanue NHaukaTopsl 10CTHKEHHSA
KOMIIeTEeHIU KOMIIETeHIIUH
OIIK-1. CnocoOeH pemaTh 3aauu NOIIK-1.1. Ilpumensier
NpoGECCHOHATILHOM JIEATENBHOCTH, €CTECTBEHHOHAYYHbIE U OOIIENHKEHEPHBIE
HPpUMEHAA METOIBI MOIEINPOBAHNA, 3HAHUS, METO/Ibl MATEMATUYECKOTO aHAIN3a U
MaTEMaTHYECKOr0 aHaJIN3a, MOZEJIMPOBAHNS TIPH PELICHUH
€CTECTBEHHOHAYYHbIE U OOIIEUHKEHEPHBIE NMpodeccHOHATBHBIX 33124

3HAHHUS
NOIIK-1.2. JleMOHCTpUpYET HaBBIKK
MCIOJIb30BaHUs 3HAaHUN QUBHUKH U
MaTEMaTHKH JJIs pEeLIEHUs 3a1a4
TEOPETUYECKOI 0 XapaKkTepa B
podecCHOHATBLHOMN I TETLHOCTH

2. MecTo TUCHUIUIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

JlucuuminHa OTHOCUTCS K 00s13aTenbHOM yacTu Ooka b1: Moayns «Marematudeckue u
€CTECTBEHHO-HAYYHbIE JUCIHUILIMHBD).
Jucnuninza 6a3upyeTcs Ha CIeIYIOIINX, MPONISHHBIX JUCIUTLTMHAX:
- TMHEeWHas anrebpa;
- MaTEeMaTHUYCCKUI aHaIn3.



Jucnunnuna «/Iuddepennmansupie ypaBHEHUS» JIOTHYECKU CBSA3aHA C MOCIEAYIOUIUMU
JUCUUTLITMHAMU

B obazamenvrnoti yvacmu:

- (husmka;

- TeOpeTUYecKasi MEXaHUKa;

- DJIEKTPOTEXHHUKA U AJIEKTPOHHUKA;

- COIPOTHUBJICHHE MATEPUAJIOB;

- TEOpUS MAIIMH U MEXAHU3MOB;

- TEOpUs CBAPOYHBIX MPOIIECCOB;

- 5KOHOMHKA U YTIPABJICHUE MAITUHOCTPOUTEIBHBIM IIPOU3BOICTBOM;

- OCHOBBI MAaTE€MAaTHUYECKOTO MOJICIUPOBAHUS TEXHOJIOTUYECKUX MTPOLIECCOB.
B uacmu snexmuénvix oucyunaumn.:

- mateMatndeckoe moaenupoBanre u CAIIP mpoueccoB B cBapke;

- OCHOBBI POYHOCTH CBAPHBIX COCTUHEHUN.

3. Ctpykrypa U coaepkaHue JUCUUIIINHbBI
OO0mas TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 4 3aueTHbIE eUHUIIBI -144 yaca.
3.1. Buabl y4eOHOIi padOTHI M TPYA0EMKOCTH
3.1.1. Ounas popma 00y4eHust

Ne Bup y4yeOHoii padboThI Koauuecrso Cemectp 3
w/n 4acos
AyIMTOpPHBIE 3aHATHS 54 54
B ToM gnce:
Jlexnuu 18 18
1.
CeMuHapckue/mpakTHUECKHUE 3aHATUS 36 36
2.
JlaGopaTopHble 3aHITHS - -
CamocrosiTeibHas padoTa 90 90
IIpomexyTOoUHAs1 aTTECTALMSA
3auer 3 3
HTroro 144 144

3.2. Temaruveckuid MJIaH U3y4YeHHUs] AUCHUIIUHBI

Pazmemén B npuiioxkenuu 1 k pabodeii mporpamme.

3.3. Coneprkanue pa3aesoB JUCHUIIMHBI

BBeaenue

Hpe;[MeT, 3ala4i U COACPKaHNUC NUCIUIIINHBI. OCHOBHBIC TaIIbI Pa3sBUTHUA JUCHUIIIINHBI.
CprKTypa Kypca, €ro MECTO U POJIb B ITOATOTOBKE 6aKaHaBpa, CBA3b C APYI'UMU JUCHUIIIIMHAMUA.

Tema 1. Jluddepennuanpapie ypaBHEHHUS TEPBOTO mopsiaka. Bmemenue. 3amaum,
npuBojdne K aud@epeHnaTbHbIM ypaBHEHUSM NepBOro mnopsjaka. OCHOBHBIE TOHSATHS
OOBIKHOBEHHBIX AU(pdepeHlInaIbHbIX ypaBHeHUH nepBoro nopsaka. [loctanoBka 3agaun Komu.
Teopema cymiecTBOBaHHUS W €AMHCTBEHHOCTH perieHus. O0I1Iee u 9aCTHOE PElIeHHs, OOIUiA 1
YaCTHBIN MHTErpasibl. | 'eoMeTprudecKkuii CMBICI OOIIET0 HHTErpaa.



VYpaBHEHMsT € DPAsACIEHHBIMA W Pa3leNSIOIIMMUCA IEPEMEHHBIMH, OJHOPOJHBIC
muddepeHaIbHbple  YpaBHEHUST W NPUBOASAIIMECS K HHUM, YpaBHEHHS B  IOJHBIX
nuddepeHnmranax.

JIuneliHple 1.y. IEpBOro MOpsAKa W ypaBHeHHs bepHyum. Pemenue JMHEHHBIX
YPaBHEHHH METOAOM BapHAaLlMK IPOU3BOJIBHOM ITOCTOSHHOM, METOOM IPOU3BeAcHUM bepHyun.

Tema 2. JludpdepenunanbHbie ypaBHEHHS BBICIIUX MOPAAKOB. DopMmbl 3amucH
T pepeHIaIbHOro ypaBHeH s n-ro nopsaaka. Oouee u yactHoe pemienus. [loctanoBka 3a1aun
Komm, kxpaesoit 3anaun. MIHTErpupoBaHue METOIOM IOHWKEHUS TIOPSIKA.

Tema 3. JIuneitasie onHOpOAHBIE AU DEepeHIIHATEHBIE ypaBHEHUS /1 — o TTopsiaka. Oomue
CBOWCTBA PEUICHUN JTMHEHHBIX OJHOPOAHBIX MU(QepeHINaTbHbIX YPaBHEHHH # — TO MOpPSAKA.
Teopema o0 crTpykType OOIIEro peuieHus  JHMHEHHBIX OIJHOPOAHBIX AHU(QepeHnanbHbIX
ypaBHeHHI n — TO mopsaka. [loHsTne QyHAaMEHTAaIbHONW CHUCTEMBI PEIICHUH JHMHEHHOTrO
OJTHOPOJHOTO U (hepeHINaTbHOIO YPaBHEHUS 1 — IO NTOPAJIKA, €€ TIOCTPOEHUE I YpaBHEHUH ¢
NOCTOSTHHBIMU KO3 unmenramu. XapakTepucTUYeCcKOe ypaBHEHHE. BHJ 4YacCTHBIX pelIeHui
JUHEHHOT0 OAHOPOIHOrO MU((GEpEeHINATBLHOIO YPAaBHEHHS 7 — IO MOPSIKAa B 3aBUCUMOCTU OT
BH/JIa KOPHEN XapaKTEPUCTUYECKOIO YPABHEHUS.

JIuneiinble HeogHOpoAHble auddepeHLnanbHble YpaBHEHUST n — IO TOpsJIKa ¢
HOCTOSTHHBIMU KO3 durmentamu. Teopema 0 CTpyKType OOIIEro pemieHus TaKUX ypaBHEHHIA.
Merton noxbopa 4aCTHOTO pelieHus (MEeTol HEONpeAeIeHHbIX KOA(PGUIIMEHTOB) I Pa3InYHbIX
CIIELMAJIbHBIX BUJIOB ITPABOM YaCTH.

JIuneitnble HeoqHOpOAHbIE AU depeHnanbHble YpaBHEHUsT BTOPOro nopsaka. Meron
BapHaLlMX NIPOU3BOJIbHBIX ITOCTOSTHHBIX.

Tema 4. Kpaesble 3a1aun. 3ajauu Ha COOCTBEHHbIE 3HAUCHMUSL.

Tema 5. Pemenne nuddepeHnnanbHbIX ypaBHEHUH ¢ IepeMeHHbBIMHA K03 dunmenramu.
HuddepenunansHoe ypaBHeHue Diniepa. IIpumMeHeHue CTENEeHHBIX PAAOB K MHTETPHUPOBAHUIO
TG depeHIMATBHBIX YpaBHEHUH ¢ TEpEMEHHBIMU K03 PUIIieHTaMu.

Tema 6. Cuctembl 00BIKHOBEHHBIX AU (P PepeHInanbHbIX ypaBHeHHH. OCHOBHbBIE TOHATHS.
HopmanbHble cUCTEMBl JHMHEWHBIX OJHOPOJIHBIX M HEOJHOPOIHBIX AHpdepeHInanbHbIX
ypaBHeHM. Teopembl 00 3KBUBaJEHTHOCTH U (EPEeHIIHATBHOTO YPaBHEHUS N-TO MOpPSJIKa U
HOpMaJIbHON cUCTeMBbI h JuddepeHInaNbHbIX ypaBHEHUHN. Pelienne TMHEeHHbIX OTHOPOAHBIX U
HEOJIHOPOJHBIX CHUCTEM OOBIKHOBEHHBIX JU(M(EepeHINATbHBIX YpPaBHEHUN C TOCTOSHHBIMU
KO3 UIIMEHTaMH.

3.4. Temarnka NpakTHYeCKHUX 3AHATHH MO0 JUCUUIIMHE
«lu¢pepeHuuaJbHbIe YPABHEHH D)

3.4.1. Ounas ¢popma o0y4eHus

Ne 3ansTus Tema 3aHaTHS

1 Penrenne nuddepeHMaNbHBIX YpaBHEHUH ([.y.) MEPBOTO TOPSIKA C
pa3aeseHHBIMU M Pa3IeIIONMMICS TEPEeMEHHBIMH

2 Pemmenne oTHOPOHBIX 1.y. W MPHUBOISIINXCS K HAM.

3 Pemenne ypaBHeHuil B NoJHBIX AudepeHnnanax
JIuneliHple 1.y. epBOTo NOPsAKA U ypaBHeHMs bepHymum Meron

4 BapHallMy MPOU3BOJIBHOM MOCTOSHHOMN, METO/I TPOU3BEACHHM
bepnysn.

5 KoHTposibHast paboTa 1o j.y. mepBoro mopsijaka

6 WnuTerpupoBanue 1.y. n —TO IOPSAKA. METOJOM NOHIKEHHS MOPSAIAKA

7 WnterpupoBanue A.y. n —TO HNOPsiAKA. METOAOM IOHMKEHMS IOPSAKa
(IpoaomKeHwe)




Jluneitnpie  omHOpomHBIE 1O.y. n —To mnopsaka. IlocTpoeHue
8 (hyHIaMEHTaTFHOW CHCTEMBI PEIIeHUH I YPaBHEHUH C MIOCTOSHHBIMA
Kod(durmeHTaMu. XapakTepPUCTHUSCKOE YPaBHEHHE.

Pemenne TMHEHHBIX HEOTHOPOIHBIX JI.y. 7-TO MOPSIKA C MOCTOSHHBIMHU
9 Kod(pGUITMEHTaMH TSI Pa3IAYHBIX CIIEIUANTBHBIX BHOB MPABOW YaCTH
METOJO0M HEONpeIeICHHBIX KOA(PDHUITHEHTOB.

Pemenne TMHEHHBIX HEOTHOPOIHBIX JI.y. 7-TO MOPSIKA C TOCTOSHHBIMHU
10 KO3 GUITUCHTaMU T Pa3IMYHbIX CICIUATBHBIX BHJOB MPABON YaCTH
METOJOM HEONPEISICHHBIX K0P OHUITHEHTOB (IPOIOJDKEHIE).

JluHeliHble HEOAHOPOIHBIE N.y. BTOPOrO HOpPsIKa C HOCTOSHHBIMH
11 ko3 duLmeHTaMl € MPOW3BOJIBHON HENPEPHIBHOW IMPaBOM YaCTBIO.
MeTo/ Bapualiy IPOU3BOJIBHBIX MOCTOSIHHBIX.

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

KonrponpHas pabora 1o JuHEHHBIM U (depeHIuaTbHBIM

13 YPaBHEHHUSM C IOCTOSIHHBIMU KO3 GUIIMEHTAMH N-TO MOpsiIKa

14 Huddepennnanbable ypaBHEHUS! C MEPEMEHHBIMH KO3 GHUIIMEHTaMH.
VpaBHenne  Oitnepa.  IlpumeHeHue  CTENEHHBIX  PAJOB  C
HeolpeAeIeHHBIMU KO3 PUIIMeHTaMH K HTETPUPOBAHUIO IMHEWHBIX 1.y .
¢ IepeMEHHBIMH K03 PUIMEeHTaMH.

15 WuTterpupoBanue A.y. ¢ IepeMEHHBIMU KO3 GUIIMEHTaAMHU C TOMOIIBIO
pazsokeHus perieHus B pan Teiiopa

16 Cucrembl OOBIKHOBEHHBIX Au(epeHIanbHbIX ypaBHeHHA. PemeHue
HOPMaJIbHBIX CHCTEM JIMHEHHBIX AupdepeHInanbHbIX YypaBHEHUH
METOJI0M UCKJIIOUEHHS.

17 Pemienne nMHEHHBIX OJHOPOAHBIX CHCTEM JU(QepeHInaTBHBIX
YPaBHEHUH METOAOM JDiepa.

18 KoHTpobHOE TECTUPOBAHKE

N —

4. YueOHO-MeTOAN4YecKOe M HHPOPMALIMOHHOE O0ecneyeHne

4.1. HopmarTusubie 10kyMeHTbI U ['OCTb1

®I'OC 15.03.01. MammHocTpoenue. 2021.

AkaneMuyeckuil yueOHbIH 11aH o HanpasieHuto noaroroBku: 15.03.01 MamunocTpoenue.
[Tpoduie: O6opynoBaHHEe U TEXHOJIOTUU CBAPOYHOT0 Mpou3BocTBa. dopma 00ydeHus —
ouHas. 2025.

AxaeMHyecKkHi yueOHbIH IJ1aH 1o HampaBieHuto noaArotoBku: 15.03.01 MammuoctpoeHnue.
[Tpoduns: BeicokoaddhekTrBHBIE TEXHOIOTUYECKHE TpoIiecchl U 00opyroBanue. @opma
oOydenus — 3aouHas. 2025.

Marpuna pacnpenesieHHss KOMIIETEHIMM 110 HampaslieHHo noAarotoBku 15.03.01
Mammnoctpoenue. Ilpoduns: OOopynoBaHHE M TEXHOJIOTHH CBAPOYHOTO IMPOU3BOJICTBA.
®opma o0yueHus: ounas. 2025.

Marpuna pacnpeleneHus KOMIETEHLMH 10  HampaBieHuto nofaroroBku  15.03.01
Mamunoctpoenue. Ilpoduns: BbicokodppexkTHBHBIE TEXHOJIOTMYECKHE TMPOILECCHl U
obopynoBanue. opma o0ydenwus: 3aounas. 2025.

Vka3 IIpesunenta Poccuiickoii @enepaumu ot 01.12.2016 Ne 642 «Ctpaterum Hay4dHO-
TeXHOJIorn4eckoro passutus Poccuiickoit denepanum».

[Tpuxa3z MunucrepcTBa o6pazoBanus 1 Hayku Poccuiickoit denepanuu ot 23.08.2017 Ne 816
«O6 yrtBepxkaenun Ilopsaka TNpUMEHEHUS  OpPraHU3ALUSAMH,  OCYIIECTBIISIOLIUMHU
00pa30BaTENbHYIO NeSITeIbHOCTD, 3JIEKTPOHHOT' O o0yueHus, JUCTaHIIMOHHBIX
00pa30BaTeNbHBIX TEXHOJIIOTUH NP peaTu3aliii 00pa3oBaTeIbHBIX IPOTPaMM»».



4.2. OcHoBHas JUTEpaTypa

1. demunouu b.I1., Monenor B.I1. [luddepennmanbupie ypaBHeHus: yueOHoe mocodue. M.
H3n-so «JIanb», 2019. 280 c.

2. bepkoB H.A., Munocues B.b., ITymkaps E.A. Kypc MmareMaTuku 1151 TEXHUYECKUX BBICILIUX
y4eOHBIX 3aBefeHui: ydeOHoe mocoome. Yacte III. M.: MI'MY, 2011. 505 c.
https://e.lanbook.com/

4.3. JlomoJiHMTEJbHAs JUTEpaTypa

1. ITuckynoB H. C. JIluddepeHmansHoe U UHTETPAIbHOS MCUMCICHUS I BTY30B. B 2-x
tomax. M.: MuTerpai - Ilpecc, 2009. 180 3k3.

2. 3y6koB B.I'., JlaxoBckmii B.A., MapteiHenko A.M., Munocues B.b. Kypc Bwicmieit
MaTeMaTHKu: YdeOHoe mocobwe it Bry3oB. Yacte 1. M.: MI'MY, 2007. 527 c.
https://e.lanbook.com/

3. Koran E.A. OObikHOBEHHBIE JUCHMIUIMHE Au(QepeHnnanbHble  ypaBHEHUS |
OTepaIlMOHHOE HCYHCIIeHne. YueOHoe mocobue nmo «MaremaThkay Juisi CTYJEHTOB BCeX
cnenuanbHocte. M. 2006. 693 k3.

4. Koran E.A. OObikHOBeHHbIEe au]QepeHIrnanbHble YpaBHEHHUS H  BapUAIlOHHOE
UCYHCIICHUE B MPUIOKEHUH K PacuéTy aBTOMOOMIBHBIX KOHCTPYKIIHMA. YueOHoe mocooue
1o JuciuIuinHe «MaTeMaTukay IJis CTYIEHTOB Beex crneruanbHocteit. M.: MAMU, 2010.
200 k3. http://lib.mami.ru/lib/content/elektronnyy-katalog. DnaexTpoHHBII pecypc.

4.4. DJeKkTpoHHBIE 00pa3oBaTebHbIE PeCypPChl

[IpoBeneHue 3aHATUN W aTTECTallMd BO3MOXHO B JIUCTAHIIMOHHOM (opMaTe C MPUMEHEHUEM
CHCTEMBl TUCTaHIMOHHOrO o0ydeHus yHupepcurera (C/JO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadeapoi «Marematrka» dIEKTPOHHBIX oOpa3zoBarenbHbIX pecypcoB (DOP) mo Bcem paznenam
IIPOrPaMMBI:

Hazeanue D0P

Huddepenunanbuble https://online.mospolytech.ru/course/view.php?id=4396
yYpaBHEHHSI

OcHoBBI BapHalMoHHOro | https://online.mospolytech.ru/course/view.php?id=476
VCUHCIICHUS

Pazpaboranubie DOP BKIIOYAIOT TPEHUPOBOYHBIE U UTOTOBBIC TECTHI.

[Topsimok mpoBeneHust pabOT B JUCTAHIIMOHHOM (OpMaTe YCTAHABIMBACTCS OTAEIbHBIMU
pacTlopsHDKEHUSMH TIPOPEKTOpa MO y4ueOHOW pabdoTe W/WiM LEHTPOM Y4eOHO-METOIUYEeCKON
paboTHI.

Kaxaplii cTyneHT obOecriedeH MHAWBHUYyaTbHBIM HEOTPaHWYCHHBIM JTOCTYIOM K DIIEKTPOHHOMN

OMOJIMOTEKE MOCKOBCKOI'O ITOJIMTEXA

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

HuTepHeT-pecypchl BKITIOYAOT Y4eOHO-METOJMYECKHE MaTephaibl B JJIEKTPOHHOM BHJIE,

MpeJICTaBICHHBIE Ha caiiTe mospolytech.ru B pazaene: «lleHTp MareMaTndeckoro 0Opa3oBaHUs

(http://mospolytech.ru/index.php?1d=4486,

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

Tectsl no Beicuieit matematuke http://function-x.ru/tests_higher math.html.

[Tone3npie yaeOHO-METOAMYECKHUE U MHPOPMAITMOHHBIE MaTepPHAIIbI IPEICTABIICHBl Ha CalTax:
http.//exponenta.ru, http.://eqworld.ipmnet.ru/ru/info/mathwebs.htm.



https://e.lanbook.com/
https://e.lanbook.com/
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https://online.mospolytech.ru/course/view.php?id=4396
https://online.mospolytech.ru/course/view.php?id=476
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://function-x.ru/tests_higher_math.html
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm

[Tepeuens pecypcoB HHOOPMAIIHOHHO-TEIIEKOMMYHHKAIIMOHHOMN ceTH «MIHTEpHET» ISt OCBOCHHUS
JTUCIUIUIMHBL: Www.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JIneH3MOHHOE M CBOOOHO pacnpocTpaHsieMoe NIporpaMMHoe

o0ecrieyeHHue

Ne| HammenoBanue | Pazpadorunk IO HJoctynHocTh Ccbuika Ha Equnblii peectp

(npaBoobaanarten | (JIMUEH3NOHHOE, | POCCHICKHUX MPOrpaMM AJist
b) CBOOOIHO 9BM u B/l (mpu Hagau4un)
pacnpocTpaHsieM
oe)
1 | Astra Linux | OO0 JIuteH3NOHHOE https://reestr.digital.gov.ru/ree
Common Edition [ "PYCBUTEX- str/305783/?sphrase_i1d=9540

ACTPA" 36

2 | Mo#iO¢uc 00O "HOBBIE JInneH3snoHHoe https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_1d=9433
TEXHOJIOT'" 75

4.6. CoBpeMeHHbIe npodeccuoHATIbHBbIE 0a3bl JAHHBIX U HH(POPMALMOHHbIE

cmpas

OYHBI€ CUCTEMBI

Hepeqeﬂb PECYPCOB CE€TH I/IHTepHeT, AOCTYINHBIX IJIA OCBOCHHUA NUCHUIIJIMHBI:

HaumenoBanue

CcbliKa Ha pecypc

JocTynHocTh

HNupopmManoOHHO-CIIPABOYHBIE CHCTEMBbI

https://stackoverflow.co

JocrynHa B cetn

Stack Overflow m/ WNurtepuer 6e3
OTpaHUYECHUN

Mngopmannonnrie pecypert Cern http:// www.consultant.ru | JloctynHo

KoncynbrantlIntoc

[Topran @eaepanbHbIX

FOCYIApCTBCHHDIX http://www.fgosvo.ru. HoctymHo

o0pa30BaTeNbHbIX CTAH/IaPTOB

BBICIICTO 06pa303aH1/1;1

JIeKTPOHHO-0UOINOTEYHbIE CHCTEMBI
Jlann https://e.lanbook.com/ HoctymHa B cetn
WutepHer 6e3
OTpaHUYEHUN
IPR Books https://www.iprbookshop | loctynHa B ceTn
.ru/ WuTepuer 6e3

OrpaHUYEHUN

IIpodeccnonanbHbie 0a3bl JAHHBIX



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
http://www.consultant.ru/

baza nqanHBIX Hay4YHOU http://www.elibrary.ru HoctymHo
ANEKTPOHHOU OHOIMOTEKH
(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | locTymHo
nmoJinTeMaTru4eckasi peepaTuBHO-
oubnuorpaduyueckas u
HayKOMETpHUIeCKast
(6bubmmomeTpuueckas) 06a3a TaHHBIX

5. MaTtepunajibHO-TEXHUYECKOE o0ecriedyeHue TUCUUTIIMHBI

MarepuanbHO — TeXHHYECKasi 0a3a yHUBEPCUTETa 00eCIICUNBACT IPOBEICHUE BCEX BUJIOB
3aHATHUH, IPETyCMOTPEHHBIX YUCOHBIM TUIAHOM, U COOTBETCTBYET JACUCTBYIOIIUM CAHUTAPHBIM U
IPOTUBOIIOKAPHBIM ITPABUIIAM U HOPMaM.

Kadenpa «Marematuka» He pacrojaraeT COOCTBEHHBIM AayAMTOPHBIM (OHAOM U
UCTIONIB3YeT YUeOHbIE ayAUTOPHUHU U3 00111ero GpoHIa yHUBEPCUTETA.

[lpy HeoOXoAMMOCTM ISl TPOBENEHHUS HMHTEPAKTUBHBIX TPAKTHYECKUX 3aHATUN
UCTIOJIB3YIOTCS] KOMIIBIOTEPHBIE KJIACCHl YHUBEPCHUTETA.

6. MeToauyeckue peKOMEHIalMU
6.1. MeToauveckue peKOMEHAAUN AJISl MIPenoaaBares mo
OpraHu3anuu o0y4eHust

IIpexne Bcero, cieayer oOpaTUTh BHUMaHME CTYJIEHTOB Ha TO, YTO NMPAKTHUYECKH BECh
H3y‘I3€MBII>i HMHU MaTCpural ABJIACTCA I HUX HOBBIM, HC U3Yy4YaBIIMMCA B IIPOrpaMme CpC}lHeﬁ
mkojabl. OgHaKo OH He TpeOyeT Kakoi-mubo crenuanbHON (JIOMOJHUTEIbHON) MOATOTOBKH U
BITOJIHE MOKET OBITh YCCUMIHO U3YYCH, €CJIIN CTYACHThI 6YI[YT noceuiaTob 3aHATUA, CBOCBPEMEHHO
BBINOJIHATH JJOMAIIHUE 33JaHMs M MOJIb30BaThcs (IPU HEOOXOJUMOCTH) CHCTEMOH IMIaHOBBIX
KOHCYJ'IBTaIII/II\/'I B TCUCHUEC KaXXJ0I'0 CEMCCTpA. Bomezmme B KypC MaTCMAaTUKH PAa31CJIbl ABJIAIOTCA
KJIACCUYECKUMH, B TO K€ BpEMsS OHM IPAKTHUYECKH OPUEHTHPOBAHBI, TAK KaK MMEIOT IIUPOKOE
pacnpocTpaHeHue AJisl pellieHusl pa3Horo poja 3a/1a4d BHYTPU CaMOW MaTeMaTUKU U MPUKIaIHbIX
3aznad. IX ocBoeHHE NOMOXKET CTyJE€HTaM JIOTHYECKH BEPHO, aprTyMEHTHPOBAHO U SICHO CTPOUTH
YCTHYIO U TUCbMEHHYIO PEUb, YCIIEIIHO IPUMEHATh HAKOIJICHHbIE 3HAHUS B MPOPECCHOHATBHON
JESATEIBHOCTH.

HeoOxomumo ¢ camoro Hayaia 3aHATUH PEKOMEHIOBATH CTYJIEHTaM OCHOBHYIO H
JIOTIOTHUTEIIBHYIO JINTEPATYPY, @ B KOHIIE CEMECTPA J1aTh CIMCOK BOIPOCOB Ul MOATOTOBKH K
IK3aMEHY.

Ha nepBoM 3aHATHM 110 JUCLHUIUIMHE CIeTyeT 0053aTeIbHO MPOUH(POPMHUPOBAThH
CTYJIEHTOB O BUJ€ U (hopMe IPOMEKYTOUHOM aTTeCTaIMH 110 IUCHUIUIMHE, CPOKax €e
IIPOBEJEHUS, YCIOBUAX JIOIyCKa K POMEKYTOYHON aTTeCTallui, IPUMEHAEMBIX BUAAX
MIPOMEKYTOUYHOTO KOHTPOJIS.

CoolOpakeHuss M pPEKOMEHJIAIMM, NpUBEAEHHBIE B M. 9 paboueil mporpammsl is
CTYACHTOB, MOJI)KHBI OBITH YETKO C(l)OpMy.]'II/IpOBaHI)I M HU3JI0KCHBI UMCHHO IIPEIIoaaBaTeJICM Ha
JEKUUAX, NPAKTUYECKUX 3aHATUAX U KOHCYJIbTAIUIX.

W3noxxeHne TEOpeTHYECKOro MaTepuaja JOJKHO COMPOBOXKAATHCA WILIIOCTPATUBHBIMU
IpUMepaMu, TIIATEILHO OTOOPAaHHBIMH MPEMNOaBaTeNIeM TaK, YTOObI TEXHUUECKUE TPYIHOCTH U
BBIKJIQZIKM TIPU PEIICHUM 3aa4d HE OTBJEKAIM OT IJIaBHOIO: OCMBICICHMS HJEUd U CYTH
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MpUMEHSIEMbIX MeTOJ0B. ClieayeT Bcerja yKas3blBaTh MPHUMEPHI MPAKTUYECKOTO MPUMEHEHHUS
PAcCMOTPEHHBIX Ha 3aHATHAX ypaBHEHUH U (popmyi.

HpaKTI/IHGCKI/Ie 3aHATHUA AOJIKHBI OBITH OpTraHHU30BaHLBI MIPEIIOAABaTCICEM TaKUM 06p330M,
'—ITO6BI OCTaBaJIOCh BpEMA Ha MNCPUOIUYCCKOC BbIIIOJIHCHHUC CTYACHTaMH HG6OJILIHOﬁ
CaMOCTOSITEIbHON pa6OTI)I B ayJUTOPHH OJIs1 IIPOBEPKHU YCBOCHUA M3JI0KEHHOT'O MaTE€pHralia.

[IpenogaBaTenp, BeaylIMi NPAaKTHUYECKUE 3aHATHS, JOJDKEH COIVIACOBBIBATH yUEOHO —
TeMaTHYEeCKHH IJIaH 3aHATHH C JICKTOPOM, HCIIOJb30BATh €AUHYIO CUCTEMY 0003HaYEHHI.

[IperonaBaTento ciuemyer A0OMBATBCS CHCTEMAaTHYECKOH HENpPEphIBHOW  pabOThI
CTYACHTOB B TCUCHHUE CEMECTPA, HeO6XO,I[I/IMO BBIABIIATH CUJIBHBIX CTYACHTOB M IIPUBJICKATh UX K
Hay4YHOH paboTe, K y4acTHIO B Pa3HOTO PoJia OJMMITHA/IaX U KOHKYpPCax.

CTy,Z[eHT JOJDKCH oOIlylarb 3auHTCPCCOBAHHOCTL IIPEoAgaBaTciidi B JOCTUXKXCHHUHU
KOHEYHOT'O pe3yibTara: B MPUOOPETCHUH 00YyJaIOIIUMUCS TIPOYHBIX 3HAHUH, YMEHUH U BIaICHUS
HaKOIUICHHOH MH(pOpMAaIMEH I peleHus 3a71a4 B Mpo(heCCUOHATBHOM NeATeTbHOCTH.

6.1.1. O0pa3oBaTe/ibHbIE TEXHOJOTHH

Bo3MoxHO TpoBefieHHME 3aHATHI M aTTeCTallii B IUCTAaHIIMOHHOM (opMaTe ¢ MpUMEHEHHEM
CUCTEMBl TUCTaHUUMOHHOro oOydeHus yHupepcurera (C/IO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadenpoii «MaremaTuka» 3JEKTPOHHBIX 00pa3oBarenbHbIX pecypcoB (DOP) (cMm. m1.4.4).
[Topsimox mpoBeAeHus: pabOT B AUCTAHIMOHHOM (hopMare yCTaHABIMBACTCS OTICIbHBIMU
pacropsHKeHUSMH  TIPOPEKTOpa Mo ydeOHO#l padoTe /WM LEHTPOM Yy4eOHO-METOIUYECKOM
paboTHI.

6.2. MerToanueckne yKazaHus s 00y4aOIIMXCS 10 OCBOCHHIO
JTUCHHUILIHHBI

Nzyuyenne muddepeHnmanIbHbIX YpPaBHEHUN HMMEET BaXKHEWIlEe 3HAYCHUE B
MaTeMaTHUYeCKON MOArOoTOBKEe HHkeHepa. OObsAcCHsAeTCs 5TO TeMm, uTo AuddepeHnnaIbHbe
YpaBHEHHUS MPEACTABIAIOT cO00 MaTeMaTHYECKUE MOJIEIH CaMbIX Pa3HOOOpPa3HBIX MPOIIECCOB U
SABJICHUM, TAK KaK UX PELIECHUs MO3BOJISIIOT OMUCATh HBOJIIOLUIO H3y4aeMOro MpoIecca, XapakTep
MPOUCXOAIINX C MAaTEPUATBbHOM CHCTEMOM M3MEHEHWW B 3aBUCUMOCTH OT NEPBOHAYAJIBLHOIO
COCTOSIHUSI CUCTEMBI.
OTan4uTeNnbHOE CBOMCTBO IU(PEpeHITNANBHBIX YpPaBHEHUM COCTOUT B TOM, YTO TPH HX
WHTETPUPOBAHUU OOBIYHO TMONTyYaeTCs OECUMCICHHOE MHOXKECTBO pelieHud. Jlns ypaBHEeHUS
MEePBOTO TOPAJIKA 3TO MHOXKECTBO OMHUCHIBACTCS OJHOW MPOU3BOJIBHOW TOCTOSHHOWU. YTOOBI
BBIIETIUTh K3 OECKOHEYHOIO0 MHOXKECTBA PEIICHUN TO, KOTOPOE OMUCHIBAET UMEHHO IaHHBIN
IpoLEecC, HEOOXOAUMO 3a/1aTh JOMOJIHUTEIbHYIO MH(POpPMAIUIO, HAIPUMEP, 3HAaTh HayaJlbHOE
COCTOSIHME Mpouecca. Takoe TONOJHUTEIbHOE YCIOBUE HA3bIBAETCA HAYaJIbHBIM YCIOBUEM.

3amava uHTErpUpOoBaHus U PEepPeHITNATHHOTO YpaBHEHHUS MEPBOTO MOPSAKA COBMECTHO
C Ha4YaJIbHBIM yCJIOBUEM HA3bIBAETCSl HAdalbHOM 3a/aueit wiu 3agaden Komu.

Jnst muddepeHnnanbHbIX  ypaBHEHUW MEPBOTO  TOPSIKA CIEAYyeT pa3indarh oOliee,
4acTHOE U 0CO00€ pellIeH s, a TaKKe OOIIHi, YACTHBIN M 0COOBII HHTETPATHI.

[Ipu nHaTErpUpOBaHNY YpaBHEHUH TIEPBOTO TOPSJIKA HAJIO TIPEXK]IC BCETO ONMPEAETUTH THIT
YpaBHEHHS, a 3aTEM YXKE IPUMEHUTH TOT WIK WHOW MeTo pemieHus. Hamo o0s3areTsHO OCBOUTH
MpoIenypy TPUBEICHHUS YpPAaBHEHHS TIEPBOTO TMOPSAKAa K YpPaBHEHUIO C Ppa3elIiCeHHBIMU
MEPEMEHHBIMH, TaK KaK UMEHHO TaKHe YpPaBHEHUSI MOKHO HETIOCPEACTBEHHO UHTETPUPOBATD.

Jnst nudpdepeHnmanbHBIX YPAaBHEHHH N — IO MOpsAKa 00s3aTebHO 3HATh MOCTAaHOBKH
3anaun Ko, kpaeBoit 3a7auu, 3a7a4i Ha COOCTBEHHBIC 3HAUCHHUSI.

B teme, nocpsnieHHON TUHEHHBIM TudepeHIMaIbHbIM YPaBHEHUSIM N — IO MOpsijKa,
HAJI0 3HATh TEOPEMBI O CTPYKTYpE OOILEro pelieHrs OAHOPOIHBIX U HEOJHOPOIHBIX YPaBHEHUH,
TaK KaK OHM YKa3bIBalOT MyTh MOCTPOCHUsI 001iero pemenus. OOpaTuTh BHUMaHuE Ha TO, YTO
pellieHrue JIMHEWHBIX OMHOPOAHBIX Mu(pdepeHINATbHBIX ypaBHEHHH n — TO MOpsaKa ¢
MOCTOSIHHBIMH KO3 uriueHTaMn  He TpeOyeT MHTETPUPOBAHMSA, a CBOJUTCS K YHCTO
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anredpandeckoil MpoOieMe HaXOXJACHHUS KOpPHEH COOTBETCTBYIOLIETO XapaKTEePUCTUYECKOTO
ypaBHeHUs. Hamo 3HaTh BHJ YaCTHBIX PEIICHUN JTHHEWHBIX OJHOPOIHBIX MU EepeHIIHATEHBIX
YpaBHEHUH N — ro MOpsAKa ¢ MOCTOSHHBIMHU KO3 GUIIMEHTaMH B 3aBUCIMOCTH OT BUJa KOpHEH
XapaKTepUCTUUECKOIO YPAaBHEHUS.

Hago 4eTko ysACHUTH aiIrOpUTM IOCTPOCHMSI YACTHBIX PELICHUN JIMHEWHBIX
HEOJHOPOAHBIX MU PepeHIHATBFHBIX YPaBHEHUH METO10M o100pa (METOJ0M HEOPEAETICHHBIX
K03 UIIMEeHTOB), O0paTUB BHUMAaHUE HA TO, YTO B 3TOM CJIy4yae BHJ YACTHBIX pPEIICHUMN
HEOJIHOPOJHOI'0 YPaBHEHUSI COOTBETCTBYET 110 CTPYKTYPE 3aJaHHON ITpaBOW YacTH.

7. ®oHJ OLICHOYHBIX CPEACTB

@DoHA OLIEHOUHBIX CpeACTB NpexacTanieH B [lpunoxenun 2 k paboueil nporpamMme U BKIHOYAET
pa3elnbl:

1. MeTo/1bl KOHTPOJIS M OLICHUBAHUS PE3yJIbTaTOB 00yUYEeHUs

2 llIxana u KpUTEpUU OLIEHUBAHUS PE3YJIbTATOB O0yUEHHUS

3. O1ieHOYHBIE CpE/ICTBA

3.1. Texymuii KOHTPOJIb

3.2. IlpoMexyTouHasi aTTeCTalus
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Ilpunoscenue 1

1. TemaTnueckuii mian AucHUILUIMHBI «/{nddepenunanbHbie ypaBHEHUD)
10 HANIPABJICHUIO MOATOTOBKH
15.03.01 MamuHOCTpOEHHE

[Tpodunb noaAroTOBKH
O6opynoBaHNe U TEXHOJOTUM CBAPOYHOI0 IPOU3BOACTBA

(bakanasp)
Ounas dhopma 00yueHUs
I'ox natopa 2025/2026
Hen Bujibl yuedHoii pa6oTsl, o
e BKJIIOYasi CAMOCTOSITEIbHYIO Buabl camocTosiTe/IbHOM padoThl OPMEI
Pasnen Cem paboTy CTY/1eHTOB, CtyaeHTOB arrecran
ectp | Cem U TPYI0eMKOCTh B Hacax m
n/n ecTp
a | a1 | WC | a6 | CPC | KCP | K.P. | KL | PTP | Peepar | Kip | 2 | 3
IlepBoiii cemecTp
Tpernii cemecTp
Tema 1. OcHOBHBIE TOHSATHSI OOBIKHOBEHHBIX
nmud dhepeHInanbHBIX YpaBHEHUH (11.Y.) IEPBOTO
opsiaKa. 3agada Komm, TeopeMa
3. | CYWeECTBOBAHNS M €MHCTBEHHOCTH €€ PeIICHHS 3 | ) ) )
[TonsiTust 00mIET0 W YacTHOTO PEIICHUH,
o0miero U YaCTHOT'O HUHTErPaJIOB.
I'eomeTpryecknii CMBICI OOIIEr0 HMHTErpajia
1.y 1-ro mopsiika
Pemenne  nmy.  mepBoro  mopsgka  C
35 | PasnereHHBIMU u PpasaemnsIomuMHIcs 3 ) ) ) N
NepEeMEHHBIMA
Boitaua 3aganuii PI'P_no 0.y.
3.3 | .OgHOpOoAHbIE N.y. W NPUBOJSLIUECS K HUM. 3 3 2 2 2
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34

Pemenue ypaBHEHUH B MOJTHBIX
nubdepeHnnanax

3.5

JIuneliHble A.y. IEPBOro MOPSIIKA U YPaBHEHUS
bepuymumm Merox Bapuanuy IIPOU3BOJIBHOM
MIOCTOSIHHOM, MeToJ npou3BeaeHuil bepHymnu.
KontposabHasi pa0ora 1o ypaBHeHUSIM
MePBOro MOpPsSAKA B AyANTOPHH

3.6

Juddepenunansiple  ypaBHEHHS  BBICHIMX
nopsinkoB. OcHoBHbIe TOHATHA. [locTaHOBKa
3amaun Komm, kpaeBod 3amaud. YpaBHEHUS,
JIOIIyCKAIOLIUE  HMHTEIPUPOBAHUE  METOAOM
TTOHIKEHUSI TOPsIIKA

3.7

WHTerpupoBanue 1.y. n —TO MOPSAAKA. METOIOM
TTOHMKEHUSI OPSIIKa

3.8

JIvHeliHbIE OJHOPOJHBIE N.y. N —TO MHOpSAIKa.
O60mue cBoiicTBa pemennid. Teopema o0
CTPYKType OOLIero pemieHusl JUHEHHBIX
OOHOPOAHBIX ay. n —T0 rnmopsaka.
XapakTepUCTHYECKOE YPaBHEHHUE.

3.9

Iloctpoenne  (pyHmaMEHTAIBHOW  CHCTEMBI
pelieHnil i1 YpaBHEHUH C MOCTOSHHBIMU
ko3 umeHTaMu. BuUJ 4YacTHBIX peLICHHMA
OJIHOPOJITHOTO YPaBHEHHS B 3aBUCUMOCTH OT
BHJIA KOpHEH XapaKTEPUCTUUECKOTO
YpaBHEHHUSI.

3.10

JIvHeiiHble HEOJTHOPOJHBIE /.Y. H-TO MOpPAJIKA.
Teopema o cTpykType o01rero perienus. Meton
1Mo100pa YaCTHOTO PEIICHHUSI.

10

3.11

Peuienue nMHENRHBIX HEOJJHOPOJIHBIX A.y. H-TO
MOpSAZKA C TIOCTOSHHBIMU KO3 (UITUSHTAMHU C
UCTIONB30BAaHMEM  MeToja  moadopa it
pa3IMUHBIX  CHEIUaJbHBIX BUJOB  IPaBOU
JacTH .

11

3.12

Jlunelinple HEONHOPOJHBIE 1.Y. BTOPOT'O
NOpsIZIKa C TOCTOSIHHBIMHU KO3 (UIeHTamMu ¢
IIPOU3BOJIBHOM HENPEPBIBHOW IIPaBOM YaCThIO.
MeTto/1 BapHalluy NPOU3BOIbHBIX TOCTOSTHHBIX.

12
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KpaeBrsie 3amaunm. 3amaum Ha COOCTBCHHBIC

3.13 | 3HayeHws. } 13 ) ) ) N
KonTpoabHasa padoTa no JuHEHHBIM 1.y. N-
r0 NOPsAKA B AyIUTOPHHU
Juddepennnansabie ypaBHEHUS c
314 | MEPEMCHHBIMU kod(pummenTamu. Y paBHEHHE 14 ) ’
Oiinepa. MHTErprpoBaHue METOIOM CTETIEHHBIX
PSIOB.
[Ipumenenne CTETIeHHBIX pAIOB c
315 | HeONpeaeneHHbIMHI kodpduumentamu, psna 15 ) ) ’
Telinopa Kk  HHTErpUpOBaHUIO  J.y. C
MepeMEHHBIME Kod(hpurmeHTamMmu
Cucrembl 00BIKHOBEHHBIX AU PepeHITHaTEHBIX
316 ypaBHeHui. OcHoBHBIC TOHATHs. Pemienue
) HOPMaJIbHbBIX CUCTEM JIMHEWUHBIX 16 2 2
muddepeHIuanbHbIX  YpaBHEHUH  METOI0M
HCKJIIOYEHHSI.
PeunieHne JnMHEWHBIX OOHOPOIHBIX CHUCTEM
3.17 | nuddepeHnaNbHEIX  ypaBHEHHA  METOJIOM 17 2 2 2
Oitnepa. BekoBoe ypaBHeHHE
3.18 | KoHTpOJIbHOE TeCTUPOBAHUE 18 2 2 +
19-
Dopma ammecmayuu 21
3
Bcero yacoB no AMCHUILJIMHE 18 36 36 1 KOH-
B TpeTheM ceMecTpe. PI'P Tp.
pao.
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Ilpunoscenue 2

®OH/I OHEHOYHbLIX CPEJICTB
MO JUCUMUILINHE

«InddepeHunaibHbie YypaBHEHUS»

Hanpasnenue noaroroku: 15.03.01 «MamumHocTpoeHue.
[Tpodmib: «O6opyI0BaHUE U TEXHOJIOTHH CBAPOYHOTO MTPOU3BOICTBAY.
®opmbl 00yUeHUS — OYHASI, 3a04HAS.

Kadenpa: «Maremarnka.

1. MeToabl KOHTPOJIS ¥ OLleHMBAHUS Pe3yJIbTATOB 00y4eHU s

Jnst KOHTPOJISI yCIIeBa@MOCTH U KaueCTBA OCBOCHHS AUCIMIUIMHBI HACTOSIIEH TPOrpaMMoit
IPEIYCMOTPEHBI CIEIYIOIINE BHIBI KOHTPOJIS:

- KOHTPOJIb TEKYIEH yCIeBaeMOCTH (TEKYIHi KOHTPOJIB);

- IPOMEXKYTOYHAsl aTTeCTalus (3a4eT).

2. llIkana U KPUTEPHHU OLleHUBAHUSA Pe3yJIbTATOB 00y4eHUs
2.1. Ouynas ¢popma o0y4eHust

DopMa NPOMEKYTOYHOM aTTECTALMH: 3a4eT
[TpomesxyTouHas arrecranus oOyyaromuxcs B (opMe 3aueTa MPOBOJUTCS M0 pe3ybTaTaM
BBIMIOJIHEHUSI BCEX BUAOB Y4eOHOIl palOThI, NPEIyCMOTPEHHBIX YYEOHBIM IUIAHOM IO JAHHOMN
JUCLUIUINHE, TIPU 3TOM YYMTBHIBAIOTCS PE3YJIbTaThl TEKYILIEr0 KOHTPOJIS yCIIEBAEMOCTH B TCUEHUE
cemectpa. OleHKa CTENEeHN JOCTUKEHNS 00yJarolUMHUCS IIIIaHUPYEMbIX PE3yJIbTaTOB 00yUYEHUS 10

AUCHUIINIMHE IIPOBOAUTCA IMPEIIOAABATECIICM,

BCAYIIUM 3aHATHUA 110 JUCHUIIIMHE MCETOAOM

BKCI'IepTHOI\/'I OLICHKU. IIo mToram HpOMe)I(YTO‘IHOﬁ arrecTallui 10 AUCHUIIIIMHE BBICTABIIACTCA
OIICHKA «3a4TCHO» HJIN «HC 3a4TCHO)).

MIxana
OLleHUBaHUA

Onucanune

3auTreHo

BeinonHeHsl Bce 00s13aTe/IbHBIC YCIOBHSA TOATOTOBKH CTYyAeHTa K
NPOMEKYTOUYHOM aTTeCTALMHU, nPeOyCMOMPEHHbIE NPOCPAMMOU OUCYUNTUHDL.
CTy#neHT JEMOHCTPUpPYET COOTBETCTBHE 3HAHUM, YMEHHWI, HaBBIKOB
NPUBEIECHHBIM B TaOMUIAX [OKa3aTelsM, ONepupyeT NpHOOpEeTEHHBIMU
3HAHUSIMU, YMEHUSIMU, HAaBBIKAMH, IPUMEHSET UX B CUTYalUSIX MOBBIIIEHHON
cinoxHocTd. [Ipy 3TOM MOTryT OBITH JOMYIIEHBI HE3HAUUTENbHbIE OIINOKH,
HETOYHOCTH, 3aTPYJHEHUS IIPU AHAJTUTHUECKUX OIEepalUsX, IEPEHOCE 3HAHNUN
Y YMEHUI Ha HOBbIE, HECTaHAapTHBIE CUTYalUH.

He 3aureno

He BbimonHeHbl — o0si3aTe/ibHbIE YCJAOBUSI NOATOTOBKH CTyJeHTa K
NPOMEKYTOUYHOM aTTeCTAUMU, 1PedyCMOMPEHHble NPOSPAMMOU OUCYUNTIUHBL,
NJIN cTypeHT AeMOHCTPUPYET HEIMOJIHOE COOTBETCTBUE 3HAHUM, YMEHHI,
HAaBBIKOB  TNPHUBEACHHBIM B  TaOJIWIAX  TIOKA3aTelsiM, JIOMyCKarOTCs
3HAUUTENbHBIE OMIMOKH, TMPOSBISETCS OTCYTCTBUE 3HAHUM, YMEHHI, HABBIKOB
0 psAly MOKa3aTeNIel, CTyICHT UCTIBITHIBACT 3HAUUTEIbHBIE 3aTPYIHEHUS ITPU
ONEPUPOBAHUM 3HAHUSIMU U YMEHUSMHU IIPU UX MIEPEHOCE HA HOBBIE CUTYALIUH.
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3. OueHo4yHbIE CpeACTBA

HaumenoBanue [IpencraBnenue
Ne Kparkas xapakrepucTruka OLlEHOYHOIO
OLICHOYHOI'0 OLIEHOYHOTI'O CPEJCTBA
/1 cpeiacTBa
CpeacTBa B ®OC
1 KonTponbhas CpenctBo mpoBEepKH yMEHUM NpuMeHsTh | KoHTposibHbIE
(camocTosATENbHAS | MOJY4YEHHBIC 3HAHUS JJIS pEeUIeHHs 3a4a4y | 3a1aHus (mpumep)
) pabota ONPENEJICHHOTO THIMA IO TEME WM
azzen
2 | PacuetHo- CpenctBo mpoBepKH YMEHMH NpuMeHsATh | Komiuiekt 3amanHuii
rpaduueckas MOJIy4YEHHblE  3HAaHMUS 1O  3apaHee | IJs BBIIIOJIHEHU S
paboTta ONpPENIETICHHON METONUKE AJI1 PELICHHs | pacyeTHO-
(PTP) 3aJa4 WU 3aJaHuil 10 MOAYNI0 Wi | rpaduveckoi paboThl

NUCLIUILIMHE B IIEJIOM.

CpeI[CTBO KOHTPOJIAA, OPraHn30BaHHOC KakK
CcrienyajibHas 6ece11a neaaroru4cCKoro
pa6OTHI/IKa C O6y‘laIOIHI/IMC${ Ha TCMBI,

VYcTHbIM onpoc . .
CBSI3aHHBIE C M3y4YaeMOU JUCIUIUIMHOU, U

Bompocs! 1o

cobecenoBaHue, TemMam/paszjesam
3 paccyMTaHHOE€ Ha BBISICHEHHE 0ObeMa
(YO) . JUCITUTUTUHBI
3HaHUI oOyyaromierocs o
OTIpeIeIICHHOMY pa3zielly, TeMe, mpodiieMe
U T.IL
Cucrema CTaHIapTU3UPOBAHHBIX 3a[aHUH,
IO3BOJIS s
Tecr 03BOJISIOIIA
4 (T) aBTOMATHU3HPOB BapwuanTt Tecra

aTh IPOIIEYPY U3MEPEHUS YPOBHS 3HAHU I
U yMeHHH o0yuaronierocs.

CpencTtBo TpOBEpKM 3HAaHUM, YMEHUH,
HABBIKOB. MOXKET BKJIIOYATh KOMIUIEKC
TEOPETUIECKUX BOIIPOCOB, 3amad,
MIPAKTHUYECKUX 3aJaHUM.

5 | bunersl k 3auety buiets! k 3auery

(bx3)

3.1. Tekymuii KOHTPOJIb

OueHoYHbIE CPEACTBA TEKYIIETO0 KOHTPOJIS YCIIEBAEMOCTH BKIIIOYAIOT KOHTPOJIbHBIE BOIIPOCHI
¥ 3a/1aHus B popMe OJIAaHKOBOTO TECTUPOBAHUS ISl KOHTPOJIS OCBOSHHS 00yUaIOIUMUCS Pa3aesioB
JUACUUIUINHBL, ipueM PI'P.

Conep:xanue pacyeTHO-rpaguueckoil padoTsl 10 AP PepeHNATbLHBIM YPABHEHUSM.
Mertoap! pemienuit tuddepeHaIbHbIX YPaBHEHUN Pa3IMYHOrO TUIIA.

BapuanT 3a1anus

r— —
1. HaprcoBaTh HHTErpalbHYyIO KpUBYIO ypaBHerns -~ — %~V mpoxonsiyro
yepe3 Touky M(2;3/2).Pemnts ypaBHEHHE METOJOM U30KJIMH.
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Pemntes ypaBHEHUS:
2. N4+ 7y dx—ydy = x* ydy

2
ZQ:%+8—)}+8
3. dx «x X
dy 3x+2y+1
4, dx x+1

>

5 xeyza’x+(x2yey2 +1gy)dy =0

Pemmmte 3amaun Komwm mu1s ypaBHeHuid:

y_2 ¥

6. dv x x, y)=1
7 4y +x7y=(x"+8)e "y’ ’ »0)=1

2 _m " 1

xY"+x) =—
8. Pewuts ypaBHEHHE: Jx .

V4

!!_18' 3 y(l):_ '1_3

9. Pemuts 3amauy Komm: V' = 1681 yCOSy 2, y=3,

Pemuts YpPaBHCHU:

e "e__

0. Yty =X
11, V" +5y"+7y 43y =(16x+20)e"

12. y”+25y=2COS5X—Sin5x+e5x’

V'=3y 42y = —r
13. B+e™),

T
" ’ . y(_j -
14. Pewnts kpaesyto 3agaay: Y +2)Y +5y=-3sin2x  y(0)=1 8

15. HaiiTi co6cTBEHHbIE 3HaueHns 4 U coOCTBEHHbIE QYHKIMH Y 3a7aun:

Y'+Xy=0 30)=0_ V(b)=y(b),
Pemntes ypaBHeHus:
2.

16. X'y +2xy'—6y=xlnx’

17. Y'-0'-4y=0,
Pemnth cucreMsl ypaBHEHMI:

{xzz'+5xz+4y:O, {z':y—z, {y':4y—3z+sinx,
19 20.

18, W=z z'=2y—z—cosx.

KonTtpouabsnas padora Nel
10 00BIKHOBEHHBIM U ¢epeHINATbHBIM YPABHEHHAM NEPBOro NOpsiaKa
Peminth ypaBHeHUsA

Bapmuanr 1



1) xy' =xe " +y
2) x*dy — (2xy +3)dx=0
3) (1+ y* sin 2x)dx — ycos 2xdy =0

Bapuanr 2

xy'zxsinz+y
1) X
! —x2

) W -y=ey

3) 6y” +3x*y+1)y' =3xp* + x> =0

3

Bapuant 3

1) xy'zw/x2 +y2 +y

. L :
g) Sinx-y'=—ycosx—sinx

2
(xy +sin y)dx + L% +y7 + xcosdey =0

3
! KonTpoabsnas padora Ne 2
10 00bLIKHOBEHHBIM JINHEHHBIM TU(depeHunATbHBIM YPABHEHUIM
n-r0 NOpPSiAKA
Bapmuanr 1

Pemnth ypaBHeHus1

1) ym _ 4yﬂ —1— 12X2

oy 1

yt— ="
2 X

T°COS—

2) T

3) VYka3arb BUJ 4aCTHOT'O PELICHUS YPAaBHEHHUS

Y'+6y +9y=e"(x—3)sin2x
Bapmuanr 2
Peminth ypaBHeHUA
1) V" +4y=10sin2x
e—2x
V'+4y'+4y=—ro
2) X
3) VYka3arb BUJ 4aCTHOT'O PELICHUS YPAaBHEHHUS

y" =6y +13y =e>*(cos2x — 2sin 2x)
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Bapuant 3

Pemuts ypaBHeHus
1) y'+2y'—=3y=e’ —cosx

2) V' +y=cigx

3) Vkaszarb BUJ 4aCTHOI'O PEUICHUS] YpPaBHEHUS

" =6y +18y = xe’* cos3x
BapuaHT TecTa no 00bIKHOBEHHBIM JU((PepeHIUATbHBIM YPABHEHUSIM

3AJAHHUE 1.
YcTaHOBHATE COOTBETCTBUE MEXAY HOMEPOM YPAaBHEHHUS U €0 TUIIOM

1) Xy +2y=x"sin2x 2) (1+yzsin2x)dx—2ycoszxdy=()

4y _
3) y—7—2x\/; 4) yW3+2x7y = xy3+2y7

- YpaBHEHHUE C pa3JIeISIIOIIMMUCS IEPEMEHHBIMH,
- nuHeitHoe nugdepeHIualbHOe ypaBHEHHUE,
ypaBHEHHE B OJHBIX AuddepeHnnanax,
ypaBHeHue bepnyiun,

ypaBHEHHUE, IPUBOJSAIIEECS K OTHOPOTHOMY.

3AJIAHUE 2.

2 3 2 2
JlaHo ypaBHenne mepporo mopsaka (XY +X)dx—(y"=5x"y)dy=0 g gpopme, comepxameii
auddepenimanst. [IpuBenuTe ero K BUay, pa3pelieHHOMY OTHOCHTEIBHO IPOU3BOIHOM.
| OtBer | |

3AJIAHHUE 3.
Hano auddepennmansHoe ypaBHEHHE V' =2k +3)x", torna GpyHkus V= 2x° SBJISIETCSI €0

PCHICHUCM IIPpU k’ PaBHOM:

‘ Otser ‘
3AJIAHHUE 4.
dx
) yidy ==
OO6uwmii uaTerpan audepeHIaIbHOr0 YpaBHEHUS X~ HMMeeT BHUJ
‘ OtBer ‘
3AJIAHHUE 5.

Vkaxure HHTCIpAJIbHYIO KPHUBYHO peuicHud 3aga4u Komn JJIs OOBIKHOBEHHOT'O

mudepenmpansHoro ypaprenns % =y =L y(1)=2.
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yA

ON ®™ >

0 X

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

3AJAHHUE 6.

n__ 2
J_IaHO I[I/I(b(l)epeHHI/IaHBHOC YPaBHCHUC BTOPOI'O IIOpsAAKa y =x +X. Torz[a 06H_[ee pEIICHUEC
YpaBHCHHUA UMECT BU/

BAPUAHTBI OTBETOB:
1 1 1 1

y=—x"+-x"+Cx+C, y=—x'+-x"+Cx+C,

1) 12 3 2) 12 6
IR SRR

3 y—ix +§x +Cx+C, 4 y=6x"+2x +Cpx.
3AJJAHMUE 7.
Pemenne 3amaun Ko VY "=2x+1, ¥(0)='(0)=0 AMEET BUL
BAPUAHTBI OTBETOB:

y—x—3+x2 y—x—3+£ y—x—3+x2 y—x—s—x
1) 3 2) 3.2 3) 6 4" 2
3AJJAHHME 8.

" r_
Hano nuddepennnansHoe ypaBHEHHE BTOPOTo MOPsIKa 2xp"=y"=0, rorpa ero obmee pelieHne
HUMECT BU:

‘ OtBer ‘ ‘

3AJJAHHUE 9.

" ’
Jlano uddepeHimanbHoe ypaBHeHne Broporo mopsaka Y ¢1€4x+4y'=0, torpa ero o6mee
pEIICHUE UMEET BH/T

BAPUAHTBLI OTBETOB: 1) ¥=0.25C;sindx+C, 2y y=-C cos4x+C,
3)y=C1sin4x+C2 4)y:—Clsin4x+C2'

3AZTAHME 10.

KopHu XapakTepUCTHYECKOTO YPAaBHEHUS PaBHEI ky =k, =—1, k34 =12, TOr/1a
(dyHIaMeHTallbHas CHCTeMa pelIeHuH JIMHEHHOTro 0 JHOPOAHOTO AU pepeHIInanbHOro ypaBHEHUS C
MOCTOSTHHBIMU KO3 (duineHTamMu Oy1eT UMETh BUJL

BAPUAHTBI OTBETOB:

1)y1:ex» yzzezx, y; =cos3x, y,=sin3x

_ X . 2x . 3x _ 3x
2) »n=e , ),=e€ s V3 =€ , Yp=¢€
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3) y=e', y,=e, y,=cos3x, y,=-—sin3x

=X _ -X _ 2x _ _2x
4) V=€ , Yy=Xxe , )Yz=€ , )Yy4=¢€ .

3AIAHUE 11.

KopHr XapaKkTepuCcTUYECKOTO YPaBHEHUS PaBHBI ki=k, =5 k;, =5%i. TOrJa O0IIee pemeHue
JUHEHHOTO OJHOPOIHOTO IU(PEPEHITNATBHOTO ypaBHEHUS C IOCTOSHHBIMH KO3 PUIIMEHTAMH
OyJieT UMEeTh BUJ:

| OtBer ‘ ‘

3AJJAHHUE 12.
M3BecTHa (yHIaMEHTAJIbHAS CHUCTEMa PEIICHHH OJHOPOAHOTO JHMHEHHOro IudepeHInaIbHOr0

_ _ _ 2
ypaBHeHusa: M =l 3, =% ;=X Torma uactroe pEIlIECHUE yPABHEHHS, YAOBJIETBOPSIOIIEE

navanbaeiM yonosuam V(0 =2, y'(0)=-1,

y'(0)=-2, PaBHO:
BAPUAHTBI OTBETOB:

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

3AJJAHME 13.

OyHKIUA y=Ce +Cyxe"  gpngercs o0IMM  pereHueM JTUHEHHOTO  OJHOPOJIHOTO
T GepeHIMaIbHOTO  YpaBHEHUS C TIOCTOSHHBIMH KO3 HIIMEHTaMHU, TOrZa €ro
XapaKTePUCTHUECKOE YPAaBHEHNUE HMEET BH/T

BAPUAHTBI OTBETOB:

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

3AIAHUME 14.

O6mee pemenne guddepenmansuoro ypasuenns Y T4V +3y=0 yyeer sug
‘ Otser ‘ ‘

3ATAHUME 15.
YacTHOMY  pELIEHUIO  JIMHEHHOTO  HEOAHOPOAHOro  Au(depeHlrnaTIbHOro  ypaBHEHUS

Y'=3y'+2y=2x-1 pq BUJIy €r0 IIPaBOW YacTU COOTBETCTBYET (QYHKIUS
BAPUAHTBI OTBETOB:

1)y*=Ax2+Bx z)y*=AX+B 3)y*=Ax 4)y*=Ax2+Bx+C..

3AJIAHHE 16.
Jlano nuHeliHOe HeoJHOPOAHOE U depeHIMaTbHOE YPaBHEHUE ¢ TOCTOSSHHBIMU KO3 PHUIIMEHTaMU

" i _ X 2

2y"+y'+2y=xe sin2x. 3amucarh BUJA  YaCTHOTO  pEIIEHUS C  HEONpeAeTIeHHbIMU
ko3 duLmeHTaMI

‘ OtBer ‘

3AJJAHME 17.
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Jano nuHeiHoe HeogHOpoaHOe Aud depeHIInaTbHOE YPAaBHEHHE C TTIOCTOSIHHBIMHU KO3hQUITMECHTaMI

" _
y'+4y=2ctg2x. B kakom Bume CleIyeT UCKAaTh YaCTHOE PENICHHUE HEOTHOPOIHOTO YpPaBHECHHS
METOJIOM BapHaIliU MPOU3BOJIBHBIX MOCTOSIHHBIX ?
| OtBer ‘

3AJAHUE 18.

Pelrrenue kpaesoii 3axaun V'=2x+1, 0<x<3, y0)=1, yp(3)=9/2
HMEET BU]I
3 2 3 2

X X X X
y=—+—-3x+1 y=—+—-3x+1

BAPUAHTBHI OTBETOB: 1) 3 2 2) 6 2 3)

¥ x> 10 ¥ x* 10
y=—+——"x+1 y=—+—+—x+1

3 2 3 4) 3 2 3
3AJIAHHE 20.

yi =3y,

4 f— J—
O61ee pemenue cucteMsl U epeHnanbHpIX ypapHenuit (V2 = 20—
MMeEET BU/T

BAPUAHTBI OTBETOB:
y, =Ce™ +Ce™, y,=Ce ™ +Ce™,
2 2
y2 — _C182x _ Cze—3x yz — __Cle—Zx _ C2€_3x
1) 3 2) 3
y, =Ce* +Ce™, y, =Ce " +C,e™,
2 2
y,==Ce** +C,e™ vy, =—=Ce* +C,e™™.
3) 3 4) 3

Kpurepun onenku:

- OLICHKA «3a4TEHO» BBICTABIIAETCS CTYACHTY, €CIIM OH PETYJIIPHO B TEUEHHE CEMECTPA MPEACTABIIAI
pelleHusl 3ajad, BBIIOJIHWUI IIOJHOCTBIO BCE 3aJaHMsl M MX 3allUTWI, OTBETHUB Ha BOIPOCHI
IpEenoiaBaTels;

- OLICHKA «HE 3auTEHO» BBICTABJISIETCS CTYIEHTY, €CIIM OH HEPETYJIPHO B TEUEHUE CEMECTpa
NPEICTaBsUl PELICHUs 3a[ad, BBINOJHWI 33aJaHHsA HE TOJIHOCTBIO MM BOOOIIE HE MPEACTaBIIsI
paboTbl Ha TMPOBEPKY, JOMYCKAeT CYLIECTBEHHbIE HETOYHOCTH B OTBETaXx Ha BOIPOCHI
IpernoiaBaTers.

Jlig mpoBefeHHs TEKYIIEro KOHTPOJS 3HAHWN CTYJIEHTOB B JIMCTaHIMOHHOM ¢opMare B
paspabotanHoM Kadenpoit «MaremaTnka» oHnaiH-kypce «JuddepeHunanbapie ypaBHEHUS
UMEIOTCS IPOMEKYTOUHBIE (TIPOOHBIE) TECTHI.

3.2. IIpoMexxyTOUHAsA aTTeCTAlUs

[TpomexyTouHas aTTecTanus - (3a4eT) MPOBOAUTCS 1O OMiieTaM B YCTHOM (popme.
Bpewmst 1 moiroTOBKM OTBETA HA BOMIPOCH He Oosiee 45 MUH.

buner BkiIro4YaeT 0JIMH TEOPETUUECKUN BOMPOC U 3aJayH.

KommiekTsl OnieToB xpaHsTcs Ha Kadenpe «MaTemMaTukay.

Tunosbie BApUAHTHI OMJIETOB NPHJIATAIOTCH.
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9]

10.

11.

12.

13.

14.

15.

16.

17.
18.

KommniekT Bonpocos
1o aucuumnianze «/{udpepeHnuajbubie ypaBHEeHHA»

OcHOBHbIE TOHSTHSI TEOPUM OOBIKHOBEHHBIX IU(GEpeHIMATbHBIX  ypaBHEHUN IEepPBOrO
MOpsiIKa: OTMpe/eleHne OOBIKHOBEHHOTo auddepeHnnanbHoro ypaBHeHHS, (OPMBI 3alucu
OOBIKHOBEHHOTO U PepeHIINalbHOTO ypaBHEHUS MEpPBOrO IMOpsIKa, MOHATUS OOIero u
YaCTHOTO PEUICHUH, OOIIEro W YaCTHOTO HMHTETPaJoB.

[TocranoBka 3anaun Komm nis nuddepennmanbHoro ypaBHeHUS IEPBOTo MOPSAKA.

Teopema cymiecTBOBaHUS W €IUHCTBEHHOCTH pELICHHS A Tu(epeHIINaIbHOr0 YpaBHEHUS
IIEPBOTO MOPSIJIKA.

['eomeTpruecKuii cMBICT 00IIIET0 HHTETpaja OOBIKHOBEHHOTO JI.y. TIEPBOTO MOPSAKA.
Huddepennunanbiable ypaBHEHUs IEPBOrO IMOPSIKA C pa3felieHHBIMU U Pa3AesIONIUMUCS
MepEMEHHBIMHU.

Jluneitnpie muddepeHIranbHble  YpaBHEHHUS IMEPBOTO  MOPSIKA. Meron Bapualuu
IIPOU3BOJILHOM IIOCTOSTHHOM.

Juddepennnanbabie ypaBHeHUS 71-T0 opsaaka. OCHOBHbBIC MOHITHS: (JOPMBI 3aITUCH, TOHSATHS
OO0IIEro ¥ YaCTHOTO PEIICHHIA.

[TocranoBka 3amaun Komm u kpaeBod 3amaud Ansi OOBIKHOBEHHOTO U depeHIanibHoro
YpaBHEHHUSI 11-T'0 MOPsIIKa.

WnterpupoBanue uddepeHInanbHbIX ypaBHEHUNW #-TO TOpSAAKAa METOIOM IOHMKEHUS
MOpsJIKA.

Jluneitnble omHopoaHble MuddepeHnnanbHble YpaBHeHHUs] n-ro mopsaka. OOmue cBOHCTBa
pPELICHHI: TTOHATHS JIMHEWMHO 3aBUCUMBIX U JIMHEWHO HE3aBHCUMBIX PEIICHHH, ONPEICTUTENs
Bponckoro, nonstre GpyHaaMeHTaIbHOW CUCTEMBI PELICHHH,

Teopema o cTpykType o0Omero pemeHuss OOBIKHOBEHHOIO JIMHEHHOTO OJHOPOJIHOTO
nuddepeHInaTbHOTO YPaBHEHUS 11-TO TOPSIIKA.

Jluneiinpie omgHOpoAHBIE AU depeHInaTbHbIe YpaBHEHUS #-TO  TMOPSAKAa C TOCTOSHHBIMU
kodpdunmenTamMu.  XapaKTepUCTUUYECKOE YypaBHEHHE, €ro CBs3b C auddepeHnanibHbIM
YPaBHEHUEM.

Bun yacTHBIX pelieHuii JTUHEWHOTO OJHOPOAHOrO uddepeHIInaNIbHOTO ypaBHEHUS 7 - TO
MOpsiIka C TOCTOSSHHBIMU KO3 uIMeHTaMu B 3aBUCUMOCTH  OT BHJA KOpHEH
XapaKTEPUCTUUYECKOTO YPABHEHHUS.

Jluneiinpie HEOMHOPOHBIE TUDPepeHInaNbHbIe ypaBHEHHUS. Teopema 0 CTPyKType OO0IIero
pelIeHus.

Pemenne nuMHEHHBIX HEOTHOPOAHBIX IU(B(EepeHINANIBHBIX  YpPaBHEHHH C TMOCTOSHHBIMU
koa¢pdunmenTamu. MeTto1 mo100pa 4acTHOTO peIlIeHus )i ITpaBbIX YyacTeil Buaa

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

Pemienue JMHEHHBIX HEOJHOPOAHBIX JU(PQPEpeHIMATbHBIX YpaBHEHHIH METOJOM BapHalluu
MIPOU3BOJIBHBIX ITOCTOSIHHBIX.

ITocTaHOBKa U pelIeHue 3a/1a4l Ha COOCTBEHHBIE 3HAUCHHSL.

Cucremsl quddepeHunanbHbix ypaBHeHul. [lonsTre HopManbHOU cucteMsbl. [loHsTus obmiero
U 9acTHOTO pelieHui cuctemsl. Teopema o mpuBeneHHH IUp(HEepeHIHaTbHOIO YpaBHEHUS 71~
ro MopsiAKa K HOpMaJIbHOU cucTeMe. MeTo1 HCKITFOUEHUST HEU3BECTHBIX.

Tunosoii BapuaHT OusleTa
no qucunnimnne «/IAuddepenunanbubie ypaBHeHUD
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MUHUCTEPCTBO HAVKHU U BBICIIIET'O OBPA3BOBAHU ST POCCUCKOI ®EJIEPAIINN
OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEXJIEHWE BBICIIET'O OBPA3OBAHUA
«MOCKOBCKHWH NOJIUTEXHUYECKN YHUBEPCUTET»
(MOCKOBCKHWM IOJINTEX)
dakynbTeT 6a30BBIX KOMITCTCHIIHH, Kadenpa «Marematukay

Hucumummna  «Auddepenunanbubie ypaBHSHUSD
Kypc 2, cemectp 3

3K3AMEHAIIMOHHBIN BUJIET

1. OcHOBHBIE TOHSTHS TEOPUU OOBIKHOBEHHBIX AH(QPepeHINATbHBIX ypaBHEHUN MEPBOTO
HOpsIJIKa.

2. Pemuth ypaBHenue: Y -2yt y=2x

! y arctgy
Y=o y0)=1.
3. Pemwuts 3amauy Kormm: 1+x°

4. HaiiTu o01iee pemeHne CHCTEMBI:
' 3x
W=rte,
S =X— 2
Yy =X=Y+t2),.

Yr1BepxkaeHo Ha 3aceganuu kadenpsl marematuku «_30» 04 2025 r., mpotokosa Ne 7

3aB. xadeapoi O.M. bapanosa / /

J1y14 mpoBeieHNs MPOMEKYTOYHOT'O KOHTPOJISl 3HAHUH CTYIEHTOB B JUCTAHIIMOHHOM (opmare
B pa3paboTaHHBIX Kadenpoi «MaTeMaTHKay OHJIAMH-KypcaX UMEIOTCS UTOTOBBIE TECTHI.
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