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1. Hean, 3a1aum ¥ IVIaHUPYeMble Pe3yJbTaThl 00y4eHHs 10

ANCHUIIJINHE

K ocHOBHBIM yensim 0CBOSHHS AUCHUILTUHBI «/{nddepennuanbapie ypaBHEHHS» CIETyeT
OTHECTH:

- BOCIIUTAHHUE Y CTYJCHTOB O0IIEH MaTeMaTHu4eCKON KyJIbTYpHhI;

- IpuoOpeTeHHre CTYACHTaMU MIMPOKOr0 Kpyra MaTeMaTH4eCKHX 3HaHWM, YMEHHH u
HAaBbBIKOB;

- pa3BUTHE CHOCOOHOCTH CTYACHTOB K WHAYKTHMBHOMY U JEAYKTUBHOMY MBIIIJICHUIO
Hapsay ¢ pa3BUTHEM MaTEMaTU4YECKON UHTYULINY;

- YMEHHUE CTYJEHTaMH pa3BUBaTh HABBIKM CAMOCTOSITEILHOTO U3y4eHUs! yueOHOU U Hay4-
HOM JINTEepaTyphl, COAEPIKALLECH MATEMATUYECKUE CBEIACHUS U PE3YJILTATHI;

- MIOITOTOBKY CTY/ACHTOB K JIEATEIHHOCTH B COOTBETCTBUU C KBAIM(DUKAIIMOHHOM Xapak-
TEPUCTUKON OakayiaBpa 1o HampaBJICHUIO, B TOM 4ucie (popMUpOBaHHE YMEHHMH HCIOIB30BATh
OCBOEHHBIE MaTEMaTHYECKHE METO/IbI B MPOGECCHOHATBHON ACSITENTbHOCTH.

- MOJITOTOBKY BBICOKOKBAJM(HUIIMPOBAHHBIX KaJIPOB, BOCTPEOOBAHHBIX B yCIOBUAX LUQ-
pPOBOI TYypOYJIEHTHOCTH U BBICOKMX TE€XHOJIOTHMUECKUX PUCKOB COBPEMEHHOU HU(POBOM SKOHO-
MUKH.

K ocHOBHBIM 3a0auam ocBoeHus: quctuiuinHbl «/luddepeHnuansupie ypaBHEHUSI» Clie-
JyeT OTHECTU:

- OCBOGHHUE CTY/ICHTAMHU OCHOBHBIX MOHSITHIA, METOJ0B, POPMHUPYIOMINX OOIIYI0 MaTeMa-
TUYECKYIO MOATOTOBKY, HEOOXOJUMYIO JUIsl YCIEIIHOTO PELICHUS PUKIIAAHbIX 3a/1a4;

- (hopmupoBaHue y cTyaeHTa TpeOyemoro Habopa KOMIETEHIIN, COOTBETCTBYIOLINX €0
HAIPAaBJICHUIO [TOJTOTOBKY U 00ECIIEUNBAIOIINX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPY/a.

OO6yuenne no aucuumiuHe «/IuddepeHnnansupie ypaBHEeHHUS» HAMpaBlieHO Ha GOpMUPOBaHUE
y oOy4arommxcs cneayrommux kommereHuuid B coorsetctBuu ¢ ®I'OC 15.03.01 «MarmmmHocTpo-
€HUe», yTBEePKIEHHBIM Npuka3zoM MunoOpHayku Poccun ot 09.08.2021 N 727:

Kox n HanMeHoBaHNe KOMIIETEHITHIA

NHaukaTopsbl JOCTHIKEHUS KOMITe-
TeHIMH

OIIK-1. CriocobeH pemaTh 3a1auu mpodec-
CHUOHATILHOW JeSTeIbHOCTH, TPUMEHSS METO-
Abl MOACTIUPOBAHUA, MATCMATHYCCKOI'O aHa-
JIN3a, €CTeCTBEHHOHAYYHbBIE U O0IIeHHkKe-
HCPHLBIC 3HAHUA

NOIIK-1.1. IlpumMeHsieT ecTeCTBEHHOHAYY-
HbIE€ U OOLIEMH)KEHEPHbIE 3HAHUS, METO/IbI
MaTeMaTHUYeCKOro aHaJln3a U MOJIETIUPOBAHUS
IIpU pelIeHnn TpodhecCHOHAIbHBIX 3a7a4

NOIIK-1.2. JIleMOHCTpUpPYET HAaBBIKH UCIIOJb-
30BaHMsI 3HAHUH (PU3UKH U MAaTEeMaTHKH TSI
peleHus 3a/1a4 TEOPETUYECKOTO XapaKkTepa B
poeCCHOHAIBHON e TETHHOCTH

2. MecTO TMCHMILTHHBI B CTPYKTYpPe 00pa30BaTe/IbHOM NMPOrpaMMbl

JucnuniauHa OTHOCUTCS K 00s3aTenbHOM yacTu O50ka b1: Monyns «Matematndeckue u ecte-

CTBCHHO-HAYYHBIC NUCHUIIJIMHED).

I[I/ICI_II/IH.HI/IHB. 633I/IpyeTC$I Ha CJICAYHOIINX, l'[pOfII[GHHBIX JUCHUILINHAX .

- TMHEWHas anreopa;
- MaTeMaTUYECKUI aHaIIN3.

Hucnunmuna «/uddepeHnnanbapie ypaBHEHUS» JIOTHYECKH CBsI3aHA C TIOCIEAYIOIINMH JTACIIH-

IUTUHAMU:
B obazamenvrou wacmu:



- ¢usuka;

- TEOpETHYECKasi MEXaHUKa,

- 3JIEKTPOTEXHHUKA U DJICKTPOHHUKA,

- COIPOTHUBJICHUE MATEPUAJIOB,;

- TEOpHS MaIIMH U MEXaHU3MOB;

- TEOpUS CBAPOUHBIX MPOIECCOB,;

- JKOHOMHMKA ¥ yMPaBJICHUE MAITHHOCTPOUTEIBLHBIM IIPOU3BOICTBOM;

- (pu3uvecKre OCHOBBI KOHIICHTPUPOBAHHBIX TTOTOKOB YHEPTHH;

- OCHOBBI MAaTE€MaTHYECKOTO MOICIIUPOBAHUS TEXHOJIOTHYECKUX MPOIIECCOB.
B yacmu snexmuenwvix oucyunium:

- maTeMarndeckoe moaenupoBanre u CAIIP npoueccoB B cBapke;

- OCHOBBI IPOYHOCTH CBAPHBIX COCTUHEHUN.

3. CTpyKTypa M cofepkaHHe IUCHUILTHHbI

OO61mas TpyA0eMKOCTh AUCHHUIUIMHBI COCTaBIsET 4 3a4eTHbIE eIUHULBI -144 yaca.

3.1.  Buael yuedHOii padoThI M TPYI0€eMKOCTh

3.1.1. Ounas ¢popma o0y4yeHHs

Ne Bup y4eOHoii padoThI Koauuecrso Cemectp 3
4acoB
n/n
AyIMTOpHBIE 3aHATHS 54 54
B Tom uuce:
Jlexkun 18 18
1.
CemuHapcKue/mpakTHYECKUE 3aHATHS 36 36
2.
JlaGopaTopHble 3aHATHS - -
CamocrosiTeibHas padora 90 90
IIpoMeskyTOoUHast aTTECTALUSA
3auer 3 3
Hroro 144 144
3.1.2. 3aounasi popma o0yueHuUst
n/n Bup y4eoHoii padoTsl Koauueerso Cemectp 3
Ay P 4acoB P
AyIMTOpHBIE 3AHATHS 16 16
B ToMm uucie:
Jlexnuu 8 8
1.
CemuHapcKue/mpakTHYECKUE 3aHATHS 8 8




JlaBoparopHble 3aHATHS - -

CamocrosiTejibHas padoTa 128 128

IIpomeskyTouHast aTTecTAUMS

3K3aMeH ) )

Hroro 144 144

3.2. TemMaTu4ecKHil MJIAH U3y4YeHH s JUCITUNINHBI

Pazmemnién B npmiioxkenuu 1 k pabodeii mporpamme.

3.3. ConeprxaHue pa3ieoB TUCHUILTUHBI

BBenenue

[Ipeamer, 3amaun u coaepkanue AUCHUIUIMHBL. OCHOBHBIC 3TAlbl PA3BUTHS JTUCLIUILIIN-
Hbl. CTpyKTypa Kypca, ero MecTo M poJjb B MOJATOTOBKE OakajiaBpa, CBSI3b C IPYTUMH JUCIUILIH-
HaMH.

Tema 1. Jluddepennuanbable ypaBHEHUs IEpBOro nopsiaka. Beeaenue. 3agaun, npuBo-
e K 1uddepeHIuaTbHbIM ypaBHEHUAM MIEPBOTO mopsiaka. OCHOBHBIC MOHATHS OOBIKHOBEH-
HbIX AuddepeHnnanbHbIX ypaBHeHUH nepBoro nopsaka. I[locranoBka 3agaun Kommu. Teopema
CyILIECTBOBAHUS M €IMHCTBEHHOCTH perieHus. O0Iee u 4acTHOE PEIICHHs, OOIIUA U YaCTHBIN
uHTerpaibl. ['eomeTpuueckuil cMbIca 0OLIEro HHTErpaa.

VYpaBHEeHUsI C pa3[eIEHHBIMU U Pa3JIesIOIIMMUICS IEPEMEHHBIMH, OJJHOPOIHbIE AU de-
pEeHLMANbHbIE YPaBHEHUS U IPUBOJISAIIMECS K HUM, YPaBHEHUS B MOJHBIX U depeHanax.

JIunelHpIle 1.y. IEPBOro MOPSAAKA U ypaBHEHUs bepHyiun. Pemenue JIMHEWHBIX ypaBHE-
HUW METOZOM BapUallUX IPOU3BOJIBLHON IIOCTOSHHOM, METOOM IPOU3BEACHUN bepHyin.

Tema 2. Jlupdepenuunanbable ypaBHEHHs BbICIINX MOpsiAKoB. Dopmbl 3anucu audde-
pPEHLMANBHOrO ypaBHEeHUs N-ro nopsaaka. O6mee n yactHoe pemeHus. IloctanoBka 3amaun Ko-
1M, KpaeBoi 3agaun. IHTerpupoBanre METO0M MOHWKEHHUS OPSAIKA.

Tema 3. Jluneiinsie onHOpoaHBIE MU depeHnaTbHble YpaBHeHus N — ro nopsjaka. O0-
M€ CBOMCTBA PELICHUH JMHEMHBIX OJHOPOAHBIX AU(depeHalIbHbIX YpaBHEHU N — ro mo-
psnka. TeopeMa o0 CTPyKType OOLIEro pemieHusi JMHEHHBIX OJHOPOJIHBIX TU((epeHINaTbHBIX
ypaBHEHUH N — ro nopajaka. [lonsatue GpyHnaMeHTaIbHOW CUCTEMBI PEIIEHUI JIMHEHHOTO OJIHO-
poaHoro auddepeHnnanbHOro ypaBHeHs N — ro Mopsjka, ee mocTpoeHue sl ypaBHEHUH ¢ 1mo-
CTOSIHHBIMHU Ko3(¢dunnentamu. XapakTepUCTUYECKOE ypaBHEHHE. Buja 4acTHBIX pemieHui jau-
HEMHOT0 OHOPOAHOTO JU(PepeHIINaTIBLHOI0 YpaBHEHUS N — ro MopsAKa B 3aBUCUMOCTH OT BU/1a
KOpPHEHN XapaKTEepPUCTHYECKOTO YPABHEHHS.

Jluneiinble HeoHOpoAHBIE MU depeHIaTbHbIE YpaBHEHUSI N — ro MOpsAKa ¢ MOCTOSH-
HbIMU KO3(durmentamu. Teopema o CTpyKType OOILIEro pemeHus Takux ypaBHEHHH. Meton
1o100pa 4acTHOTO peuieHus (METO HEONPEAeIeHHbBIX KOA()(OUIIMEHTOB) ISl pa3IMYHbIX CIIELU-
aJIbHBIX BUJIOB IIPaBOM YacTH.

JluneiiHble HeolHOpPOAHBIE AU(depeHIaTbHbIE YpaBHEHHUSI BTOPOro Mopsjaka. Meron
BapHally IPOU3BOJIbHBIX TOCTOSHHBIX.

Tema 4. Kpaesblie 3amaun. 3agaun Ha COOCTBEHHBIE 3HAYCHUS.

Tema 5. Pemenue nuddepeHnnanbHbIX ypaBHEHUH ¢ IepeMeHHbBIMUA K03 dunmenramu.
HuddepenunansHoe ypaBHeHue Oinepa. [IpumeHeHHne CTENEHHBIX PSAAOB K MHTETPUPOBAHUIO
TuddepeHIMaIbHbIX YPaBHEHUH ¢ TepeMEeHHBIMU KO3 (QUITUEHTaMH.
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Tema 6. Cucrembl 0OOBIKHOBEHHBIX nU(dEpeHITMaNIbHBIX ypaBHeHUH. OCHOBHBIE TIOHS-
tusi. HopmanibHble cHCTEMBl JTMHEWHBIX OJHOPOJIHBIX W HEOJHOPOIHBIX TU(epeHINaTHHBIX
ypaBHeHHid. Teopembl 00 SKBHBaJeHTHOCTH AU(D(EpeHINANIBHOTO ypaBHEHHUS N-TO MOpPSIKA U
HOpPMaJIbHOU cucTeMbl N nudepeHnaIbHbIX ypaBHEeHUN. PerieHre TMHEeHHBIX OHOPOIHBIX U
HEOJHOPOAHBIX CHCTEM OOBIKHOBEHHBIX IU(QepeHINaIbHbIX YPaBHEHUH C MOCTOSHHBIMU KO-
s dunmeHTamu.

3.4. TemaTuka NpaKTHYECKHX 3aHSITHIA MO AUCHUNJINHE
«InddepenunanbHbie ypaBHEHUD)

3.4.1. Ounas popma o0yueHust

Ne 3angTus Tema 3aHaTUS

1 Pemenne auddepeHranbHbIX ypaBHEHHH (11.y.) MepBOro mopsiaka ¢
pa3JICHHBIMU U Pa3JICNISIONIUMUCS TEPEMEHHBIMU

Pemenrie 0MHOPONHBIX [.y. W MPHUBOISAIINXCS K HUAM.

Pemenue ypaBHeHuit B moyHbIx auddepenmnmanax

JIuneiinple 1.y. nepBOro nopsaka u ypasHeHus bepHymnu Merton Bapu-
allMy IPOU3BOJIbHOM NOCTOSIHHOM, METO/ Ipou3BeAeHUI bepHyuiu.

KonTposbHas paboTa Mo A.y. IepBoro mopsaka

WnTerpupoBanue A.y. N —TO NOPAAKA. METOJIOM HOHIKEHHS MOPsIIKa

~N (oo B Wi

WuterpupoBanue A.y. N —TO MOPSAKA. METOIAOM TOHIKCHHS MOPSIKA
(IpoomKeHIE)

Jluneitaple ogHOpPOIHBIE A.y. N —To mopsaka. [loctpoenne ¢yHIamMeH-
8 TaJILHOW CHCTEMBI pEeIICHUN AJIsl YpaBHEHHH C MOCTOSIHHBIMU K03 u-
[OUEHTaMH. XapaKTepUCTHYECKOE YPaBHEHHE.

Perienue nMHEHHBIX HEOMHOPOJHBIX J.y. N-TO TOPSIKA C MOCTOSHHbI-
9 MU K03 PULIMEHTaAMH JIJIS PA3JIMYHBIX CICIHUAIbHBIX BUIOB IIPABOW ya-
CTH METOJIOM HEONpeACISHHBIX KOA(D(DHUITMSHTOB.

Pemenne nMHEHHBIX HEOAHOPOAHBIX A.y. N-TO MOPSAAKA C MOCTOSHHBI-
10 MU KodduimenTamu Ut pa3iIMYHBIX CIICIHATbHBIX BUIOB NMPaBOH Ya-
CTH METOJIOM HEONpeeTICHHBIX KOAPQHUINEHTOB (IPOJI0IKEHHE).

JIuHeitHbIE HEOAHOPOIHBIE [.y. BTOPOTO MOPSAKA C MOCTOSHHBIMHU KO-
11 3¢ duUnKeHTaMu ¢ IPOU3BOIBHOM HENPEPHIBHOM MpaBoil yacTeio. MeTox
BapHallii IPOU3BOJBHBIX MOCTOSHHBIX.

12 Kpaessie 3anaun. 3amaun Ha cCOOCTBEHHBIC 3HAUCHHS.

KonTtponbHast paborta nmo JuHeHHbIM aAuddepeHnnanbHbIM ypaB-
HEHUSIM C MOCTOSIHHBIMU K03 pHIieHTaMu N-ro nopsiaka

13

14 HduddepeHnmanbable ypaBHEHUS C MEPEMEHHBIMH KO3 UIIEHTaMU.
VYpaBHenne Oiinepa. [IpuMeHEeHHE CTENEHHBIX PAIOB C HEONpPEICIICH-
HBIMU KO3 pHUIIMEeHTaMK K UTETPUPOBAHMIO JIMHEWHBIX JI.y. C TIEPEeMEH-
HBIMHU KO3 GHUIMEHTaMHU.

15 WnTerpupoBanue A.y. ¢ NEPEeMEHHBIMU KO3((UIHMEHTaAMU C TIOMOLIBIO
pasJiokeHus penieHus B psi Telnopa
16 Cucrembl OOBIKHOBEHHBIX nn(epeHnranbHpIX ypaBHeHHA. Pemenue

HOPMAaJIbHBIX CHCTEM JMHEHHBIX AuddepeHInanbHbpIX ypaBHEHHH Me-
TOJIOM MCKIIFOUEHHSL.

17 Perenue JIMHEHHBIX OJHOPOIHBIX cUCTeM auUB(EpPEeHIINATBHBIX YypaB-
HEHHU METOIOM DHepa.
18 KoHTposbHOE TECTHpOBaHHE




3.4.2. 3aounas popma o0yueHUs

Ne 3auarus Tema 3agaTus

1 PewreHue 1.y. nepBOro nopsjika pa3JiIM4Horo TUIa.

Pemenne mMHEHHBIX OHOPOJHBIX M HEOTHOPOAHBIX 1I.y. N-TO TI0-
psiiKa ¢ TOCTOSIHHBIMU KO3 (UIIMEHTaMU.

2
3 Pemenue n.y. N-ro nmopsijaka ¢ nepeMeHHbIMU KodhuimeHTamu.
4 Pemenue cucrem a.y.

4. Y4yeOHO-MeTOAMYecKOe H MHGOPMALTMOHHOE o0ecIiedeHne

4.1. HopmatuBubie 10kyMeHTbl 1 [OCTobI

®I'OC 15.03.01. Mamunoctpoenue. 2021.

AkaneMuyeckuil ydeOHbIH 11aH 1o HanpasieHuto noarorosku: 15.03.01 MamuHocTpoeHue.
[Tpoduns: BeicokorddhekTrBHBIE TEXHOIOTUYECKUE TpoIiecchl 1 o0opyaoBanue. dopma
00ydeHust — ounas. 2023.

AkaneMudeckuil ydeOHbIH 11aH o HanpasieHuto noaroroBku: 15.03.01 MamuHocTpoeHue.
[Tpodwiis: Beicoko3ddekTrBHBIE TEXHOIOTHUECKUE MPoLecChl 1 00opynoBanue. Popma
oOyuenus — 3aouyHas. 2023.

Martpuna pacnpenenenus KOMIETeHUUH 10 HanpasieHuto noarotoku 15.03.01 MamuHo-
ctpoenue. [Ipodpunb: BeicokorddhekTuBHbIE TEXHOIOTHYECKHE MPOLECCHl U 000pyI0BaHHE.
®dopmbl 00ydeHHS: ouHas, 3a09Has. 2023.

Vka3 Ilpesunenra Poccuiickoit ®@enepanuun ot 01.12.2016 Ne 642 «Ctparerun Hay4HO-
TEeXHOJIOrM4eckoro passurtusa Poccuniickoit denepanum».

[Tpuxaz MunucrepctBa ob6pasoBanus u Hayku Poccuiickoit @enepanuu ot 23.08.2017 Neo
816 «O6 yrBepxknenuu [lopsiaka mpUMEHEHHs OpraHU3aLUsMH, OCYHIECTBISIOMNUMHU 00pa-
30BaTeNIbHYIO JEATENbHOCTb, 3JIEKTPOHHOIO OOYYEHUs, TUCTAaHIIMOHHBIX 00pa30BaTENbHBIX
TEXHOJIOTHI NpU peann3alui 00pa30BaTeIbHBIX IPOTPaMM».

4.2.  OcHoBHas JIuTEpaTypa

1. Jemunosuu B.I1., MogenoB B.II. luddepenunansubie ypaBHeHus: yueoHoe nocodue. M.
H3n-so «Jlanb», 2019. 280 c.

2. bepkoB H.A., Munocues B.b., Ilymkaps E.A. Kypc MaTemaTtuku At TEXHUYECKUX BBIC-
muxX y4yeOHbIX 3aBeneHui: ydeOHoe mocobuwe. Yacte Il M.: MI'MY, 2011. 505 c.
https://e.lanbook.com/

4.3. JlonoJIHUTe/JbLHAs JIUTepaTypa

1. Tuckynos H. C. quddepenunanbHoe 1 UHTErpajibHOE UCUUCICHUS AJi BTY30B. B 2-x
tomax. M.: MuTerpan - IIpecc, 2009. 180 3k3.

2. 3yoxoB B.I'., JlsxoBckuit B.A., MapteiHenko A.U., MunocueB B.b. Kypc Breicmeit ma-
TeMaTuku: YueOHoe mocobue mns BTy3oB. Yacts Il M.: MI'MY, 2007. 527 c.
https://e.lanbook.com/

3. Koran E.A. OObIkHOBEHHBIE TUCHMILUIMHE IU((depeHIaTbHble YPaBHEHUS U Olepalu-
OHHOE HcuucieHue. YueOHoe rmocobue no «Marematuka» Ajsi CTyJE€HTOB BCEX CIEIH-
anpHOCTER. M. 2006. 693 5k3.

4. Koran E.A. O6bikHOBeHHBIE MU pepeHabHbIe YpaBHEHUS U BApUAIIMIOHHOE UCUHCIIe-
HUE B MPUJIOKEHUU K Pacu€Ty aBTOMOOMJIBHBIX KOHCTPYKUMH. YdeOHOe mocoOue mo
nucuuiimHe «MaremaTuka» sl CTYAEHTOB Bcex crenuanbHoctein. M.: MAMU, 2010.
200 sk3. http://lib.mami.ru/lib/content/elektronnyy-katalog. DnexkrpoHHbIi pecypc.



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

4.4. JjaexTpoHHBbIE 00pa3oBaTeIbHbIE PeCcypChl

[TpoBenenue 3aHATUH U aTTeCTallMii BOBMOXHO B IUCTAaHIIMOHHOM (opMaTe ¢ IPUMEHEHUEM CH-
CTeMbl TUCTaHIMOHHOTO oOyueHus: yauBepcurera (CAO-LMS) Ha ocHOBe pa3paOOTaHHBIX Ka-
denpoii «MaTtemaTukay 3JIEKTPOHHBIX 0OpaszoBarelbHBIX pecypcoB (DOP) mo Bcem pasnmenam
MpOrpaMMBbl:

Hazpanue DOP

Juddepennmansupie  ypaBHe- | https://online.mospolytech.ru/course/view.php?id=4396
HUA

OcuoBbl  Bapuanmonnoro wuc- | https://online.mospolytech.ru/course/view.php?id=476
YUCJIICHUA

Pa3paborannbie DOP BKII0YatOT TPEHUPOBOUHBIE U UTOTOBBIE TECTHI.
[Topsimox mpoBeaeHus: paboT B JUCTaHIIMOHHOM (hopMaTe YCTaHABIMBAETCS OTJEIBHBIMU PACIIO-
PSOKEHUSIMU TIPOPEKTOPA 10 yueOHO paboTe 1/Mii EHTPOM YyueOHO-METOINIECKOI paboThI.

HuTepHeT-pecypcehbl BKIIOUAIOT Y4eOHO-METOAMUYECKUE MaTepHallbl B 3JIEKTPOHHOM BHJIE,
npeaACTaBJICHHLIC HA calte mospolytech.ru B pa3aciic: «HeHTp MaTeMaTu4deCcKoro 06pa3013aH1/151»
(http://mospolytech.ru/index.php?id=4486,
http://mospolytech.ru/index.php?id=5822);

Tectsl 1o BeIcIcH MmaTemaruke http://function-x.ru/tests_higher_math.html.

ITone3nnie y‘{e6HO-MeTOI[I/I‘IeCKI/Ie u I/IH(bOpMaI_II/IOHHLIe MaTCpHralbl IPCACTABICHBI Ha capTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[lepeuens pecypcoB MH(POPMALMOHHO-TEICKOMMYHHUKAIIMOHHON ceTH «MHTepHEeT» ans ocBoe-

HUS TUCIMILIMHBL: WWW.matematikalegko.ru>studentu, www.i-exam.ru.

Ka)KIlI)If/'I CTYACHT 06ecnequ HHAWBUAYAJIbHBIM HCOI'PAHUYCHHBIM OJOCTYIIOM K 3JICKTPOHHBIM

6ubnMoTekaM yHUBEpPCUTETA

(elib.mgup; lib.mami.ru/lib/content/elektronyy-katalog) k smekTpOHHO-OMOIMOTEYHBIM CHCTE-

MaM (9JIEKTPOHHBIM OUOTHOTEKaM)

4.5, JIneH3MOHHOE ¥ CBOOOIHO pacnpocTPaHsieMoe MPOrpaMMHOe

o0ecneueHue
Ne| HaumenoBanue | Pazpadorunk I1O JocTtynmHocTh Ccplika Ha Enqunblii peectp
(nmpaBoodJiana- (IMLIeH3MOHHOe, | POCCHIICKHMX MPOrPaMM JIf
TeJIb) ¢B00OIHO pac- 9BM u B/l (npun Haanuun)
NnpocTpaHsiemMoe)
1 |Astra Linux | OOO JIuueH3noHHOE https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
2 [ MoiiOduc OO0 "HOBBIE JIunieH3nOHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433
TEXHOJIOT'" 75



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
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

4.6. CoppeMeHHbIe nIpodeccuoHaIbHbIEe 0a3bl JAHHBIX 1 HH(OPMALMOHHBIE CIIpa-
BOYHbBIE CHCTEMBbI

Hepeqeﬂb PECYpPCOB C€TH I/IHTepHeT, AOCTYIIHBIX IJIfl OCBOCHUA NUCHUIIJIMHBI:

HaumeHoBaHue CcbLika Ha pecypc HocTynHocTh

HNudopManmoHHO-CTIPABOYHBIE CHCTEMbI

ocTyrHa B cetu MH-
https://stackoverflow.co Hocty

m/

Stack Overflow TepHeT Oe3 orpaHuye-

HUH

Wndopmarmonnsie pecypest Cetn | http:// www.consultant.ru | Jocrymso
Koncynprantllntoc

[Topran ®@enepanbHbIX rocyaap-
CTBEHHBIX 00Pa30BaTEIbHBIX CTAH-
JApTOB BBICHIETO 00pa30BaHUS

http://www.fgosvo.ru. JlocTyrmHo

JIEKTPOHHO-0HOJINOTEYHbIE CHCTEMBbI

Jlanp https://e.lanbook.com/ JoctynHa B cetn UH-
TepHET O0e3 orpaHuye-

HUK
IPR Books https://www.iprbookshop | doctynna B cetn WUH-
ru/ TepHeT 0e3 orpaHuye-

HUK

IIpodeccuonanbublie 6a3bl JAHHBIX

ba3a maHHBIX HAYYHOM AIIEKTPOH- http://www.elibrary.ru JlocTymHO
HOM 6ubIHOTEKH
(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | JoctynHo
MoJIUTEeMaTHYecKas peepaTUBHO-
o6ubnunorpaduueckas u
HayKoMmeTpuueckas (OubmuomeTpu-
yeckas) 0aza JaHHBIX

5. MaTepuaibHO-TEXHHYECKOE o0ecredeHue TUCIMILIMHBI

MarepuanbHO — TeXHUYECKas 0a3a yHUBEpCUTETa 00eCcIIeYrBaeT MPOBEIEHUE BCEX BHJIOB
SaHﬂTHﬁ, OpeaAyCMOTPCHHBIX y‘-Ie6HI)IM IJIaHOM, U COOTBETCTBYCT H@ﬁCTByI—OH.[HM CaHWUTapPHBIM U
IIPOTUBOMNOXKAPHBIM MPAaBUIaM U HOPMaM.

Kadenpa «Maremaruka» He pacronaraeT COOCTBEHHBIM ayAUTOPHBIM (DOHIOM U HC-
NOJIb3yeT yueOHbIe ayJJUTOPUHN U3 00IIero (OH/Ia YHUBEPCUTETA.
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HpI/I HGO6XO,Z[I/IMOCTI/I IJI1 IPOBEACHUA MHTCPAKTHUBHBIX INPAKTHYCCKUX 3aHATUH HCIOJIb-
3YIOTCA KOMIIBIOTCPHBIC KJIACChI YHUBCPCUTCTA.

6. MeToanM4ecKue peKOMEHAAUN
6.1. MeroauyecKkue peKOMEHIANUHU Il MPENnoaaBaTe/is 1mo
OpraHu3anuu o0y4eHust

[Ipexxne Bcero, cneayeT oOpaTUTh BHUMaHUE CTYIEHTOB Ha TO, YTO MPAKTUYECKU BECh
I/I3y‘-IaeMblf/'I HMU MaTepuall ABJECTCA JI1 HUX HOBBIM, HC MU3Yy4YaBIIMMCA B IIPOrpaMMe cpez[Heﬁ
mikosibl. OHAKO OH He TpedyeT KaKoH-InOo crenuanbHON (JIOMOJHUTENbHOM) MOATOTOBKU U
BIIOJIHEC MOXKET 6BITB YCIICIHO U3YUCH, €CJIN CTYACHTLI 6y,HYT MoceuiaThb 3aHATUsA, CBOCBPEMCHHO
BBITMIOJHATH JOMAIHUE 3a/laHusl U MOJIb30BaThCs (P HEOOXOIMMOCTH) CHUCTEMOM IIAHOBBIX
KOHCy.]IbTaI_[I/Iﬁ B TCUCHUC KAXIOTIO CEMECTpaA. BOH_ICIIH_II/IC B KypC MaTC€MaTUKU pas3acCiibl SABJISA-
I0TCS KJIIACCUYECKHMH, B TO )K€ BPEMSI OHH MPAKTUYECKH OPHUEHTHPOBAHBI, TAK KAK UMEIOT IIUPO-
KO€ pachpoCTpaHEHHUE AJisi PEIICHHs] pa3HOrO poja 3aJad BHYTPU CaMOW MaTEMaTHUKH M TpPHU-
KJIQJAHBIX 33/1a4. FIX ocBOGHHE MOMOXKET CTY/I€HTaM JIOTHYECKH BEPHO, ApIYMEHTHPOBAHO U SICHO
CTPOWTH YCTHYIO U MHUCbMEHHYIO pedb, YCIICIIHO MPUMEHSATh HAKOIUICHHBIE 3HAHUS B Mpodec-
CHUOHAJILHOM JESTEIILHOCTH.

HeobxomuMo ¢ camoro Havasa 3aHATHNA PEKOMEHIO0BATh CTYJCHTaM OCHOBHYIO H JOIIOJI-
HUTEJIBHYIO JTUTEPATYypPy, a B KOHIIE CEMECTpa JaTh CHUCOK BOMPOCOB ISl TOJTOTOBKHU K 3K3aMme-
HY.

Ha nepBoM 3aHATHN IO JUCHUILTHHE CleAyeT 0053aTeabHO MPOUH(OPMHUPOBATH CTYACH-
TOB O BUJE B (pOpME MPOMEKYTOUHOH aTTECTAI[UU 110 AUCIHUILTIHE, CPOKaX & MPOBEICHUS,
YCIIOBUSX JIOMYCKA K MPOMEKYTOYHOM aTTeCTAIlluu, IPUMEHSIEMBIX BUAAX MPOMEKYTOUYHOTO
KOHTPOJIA.

CooOpakeHusi 1 peKOMEHIAINH, TIPUBEICHHBIE B 1. 9 pabouell mporpamMmsl Ijs CTYACH-
TOB, JOJI?KHBI OBITH YETKO C(i)OpM}’J'IHpOBaHI)I N U3JI0KCHBI MMCHHO IMPETIOAaBaTCJICM Ha JICKIHUAX,
MPAKTUYECKUX 3aHATUSAX U KOHCYJIbTALUAX.

N3noxenne TeopeTMueckoro mMaTepHalia JOJDKHO COMPOBOXKIAATHCS WIUTFOCTPATHBHBIMHU
puUMepamMu, TIIATEIbHO OTOOPAHHBIMU MPEnoaBaTeNeM TakK, YTOObI TEXHUYECKUE TPYAHOCTH U
BBIKJIIAIKH ITPU PCIICHUHU 3aJa4u HC OTBJICKAJIM OT I'IAaBHOT'O: OCMBICIICHUA HWACU U CYTHU IIPUMC-
HseMbIX MeTOJ0B. ClelyeT BCerjia yKa3blBaTh MPUMEPHI MPAKTUUYECKOIO TPUMEHEHUS PACCMOT-
PEHHBIX Ha 3aHSATUSAX YPAaBHEHHUU U POpMYyIL.

[IpakTuueckue 3aHATHUS JOKHBI ObITh OPTraHM30BAaHbI MPEMOJIaBaTEIeM TaKUM 00pa3oM,
4TOOBI OCTABAJIOCH BPEMS Ha MEPUOIUYECKOE BHITIOJHEHUE CTYACHTaMU HEOOJBIIION CaMOCTOSI-
TeIbHOU pabOTHI B ayAUTOPHH JIJISl IPOBEPKH YCBOCHHSI M3JI0KEHHOTO MaTepuaa.

[IpenonaBarenp, BeAyIM MPAKTUUECKUE 3aHATHS, JODKEH COIVIACOBBIBATH Y4EOHO —
TEMaTUYECKH JI1aH 3aHATHH C JJEKTOPOM, UCTIOTIb30BaTh €AUHYIO CHCTEMY 0003HaUYEeHUH.

[IpenogaBatento ciaenyeT 100MBAThCS CUCTEMATHUYECKON HEMPEPBHIBHOM pabOThI CTY/AEH-
TOB B TE€UEHHUE CEMECTPA, HEOOXOUMO BBISBJIATH CUIBHBIX CTY/IEHTOB U MPHUBJIEKATh UX K HAYY-
HOM paboTe, K y4acTHIO B pa3HOT0 po/ia OJIMMITNAAAX U KOHKYypcax.

CTyaeHT NOKEeH OIIyllaTh 3aMHTEPECOBAHHOCTh MPENOoAaBaTeNs B JOCTUKEHUN KOHEU-
HOTO pe3yJibTara: B MPUOOpPETEHWH OOYJArONIUMHUCS TMPOYHBIX 3HAHWUW, YMEHMA W BIAJCHUS
HAKOIUICHHOH MH(OopMaInueli Ui pemeHus 3a1ad B mpodeccnoHanbHOM e TeNbHOCTH.

6.1.1. O0pa3oBaTe/ibHbIE TEXHOJIOTHHU

B03M0OXHO TTpoBeieHNE 3aHATHIA U aTTeCTAIlMi B TMCTAHIIMOHHOM (popMaTe ¢ MPUMEHEHUEM CH-
CTeMBbl AMCTaHIMOHHOTO 00yueHus ynuBepcutera (C/1O-LMS) Ha ocHOBe pa3paboTaHHBIX Ka-
dbenpoit «MaremaTnkay EKTPOHHBIX 00pa3zoBarelbHbIX pecypcoB (DOP) (cMm. m.4.4).
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[Topsimok mpoBeneHus padoOT B AUCTAHIIMOHHOM (hopMaTe yCTaHABIMBACTCS OTACIBHBIMU PACIIo-
PSDKEHUSIMH ITPOPEKTOPa MO0 y4eOHOU paboTe M/UiTH LIEHTPOM YueOHO-METOINYEeCKOil paboThI.

6.2. MeToauyeckue yKazaHus JJisl 00yYAIOIIUXCS M0 OCBOEHUIO
AUCHUNTHHBI

Nzydenne muddepeHaIbHbIX ypaBHEHUN UMEET BaKHEHIIIee 3HAaUCHNE B MaTeMaTH4e-

CKOM 1moAroroBke MHxkeHepa. OObsACHAETCA 3TO TeM, YTO AU QepeHIraIbHbIe YpaBHEHUS Mpe-
CTaBISIOT COOOW MaTeMaTUYECKHE MOJEIH CaMbIX Pa3HOOOPa3HBIX MPOLECCOB U SBICHHM, TaK
KaK MX PEUICHHs MO3BOJIIOT OIMCATH HBOJIIOLMIO U3Y4aeMOI0 IPOLECCa, XapaKTep MPOUCXOIs-
IIUX C MaTepuaibHOM CHUCTEMOW HM3MEHEHUH B 3aBUCUMOCTH OT II€PBOHAYAIBHOI'O COCTOSHUSA
CUCTEMBI.
OTnuuuTenbHOE CBOMCTBO AU(QepeHINaIbHbIX YPaBHEHHI COCTOMT B TOM, YTO NPH MX WHTE-
IpUPOBAaHUM OOBIYHO MOJIydaeTcss OeCUHCIEHHOE MHOXKECTBO perieHuid. Jlns ypaBHeHHs mep-
BOT'0 IIOPSJIKA 9TO MHO>KECTBO ONMCHIBAETCS OJTHOM MPOU3BOJIBHOM NOCTOSSHHON. YUTOOBI BbIAE-
JUTh U3 OECKOHEYHOI0 MHOXECTBA PELICHUH TO, KOTOPOE ONMMChIBAET UMEHHO JIaHHBIH Mpolecc,
HE00XO0IMMO 33/1aTh JIOTIOTHUTEIbHYI0 HH(POPMAIIHIO, HAPUMEpP, 3HATh HAYaIbHOE COCTOSHUE
npouecca. Takoe JOMOJTHUTEIBHOE YCIOBUE HA3bIBACTCS HAvajJbHBIM YCIOBUEM.

3amaua uHTErpUpoBaHus AU(PPEPEeHINATHHOTO YPAaBHEHHS [IEPBOTO IMOPSIKa COBMECTHO
C HayaJIbHBIM YCJIOBMEM HA3bIBACTCS HAudalbHOM 3ajadel wiM 3axadeil Komm.

Hns nuddepeHnnanbHbIX  ypaBHEHHH MEPBOrO TMOPsIKA CIEAYeT paziudaTh oOliee,
4acTHOE M 0c000€ pelIeHus, a TakKe 00NN, YaCTHBIM U 0COOBINH MHTErpabl.

[Ipu uHTErpUpOBaHUM YPaBHEHUI NIEPBOIO MOPAIKA HAJO MPEXKE BCETO ONPENETUTH TUII
YpaBHEHMS, a 3aT€M YK€ IPUMEHUTH TOT UM UHOW MeToA pewieHus. Hano o6s3aTebHO OCBOUTH
poLeaAypy NPUBEACHUS YpaBHEHHS MIEPBOTO MOPsAKA K YPAaBHEHUIO C pa3J/IeICHHBIMU [IEPEMEH-
HBIMH, TaK KaK IMEHHO TaKH€ YPaBHEHHs MO>KHO HETIOCPEICTBEHHO HHTEIPUPOBATE.

Jis muddepeHInanbHBIX YPaBHEHHA N — TO MOpSIKa 00s3aTEIbHO 3HATh IMOCTAHOBKH
3agaun Koy, kpaeBoit 3a1aun, 3a1a4ui Ha COOCTBEHHBIE 3HAUEHUSI.

B teme, nocesnieHHON TUHEHHBIM U (epeHMaTbHBIM ypaBHEHUSIM N — ro MOpsijiKa,
HAaJI0 3HaTh TEOPEMBI O CTPYKTYpE OOIIEro peieHus 0JJHOPOIHBIX U HEOJTHOPOJHBIX YPaBHEHHIH,
TaK KaK OHM YKa3bIBalOT MYTh MOCTPOEHHUs 001ero pemeHus. OOpaTuTh BHUMaHUE Ha TO, YTO
peleHre TUHEHHBIX OJHOPOJIHBIX AU(QepeHIMaIbHbIX YpaBHEHUH N — ro mopsijiKa ¢ MOCTOSH-
HbIMH KO3 uLMeHTaMu He TpeOyeT MHTErPUPOBAHUS, a CBOJUTCS K YUCTO alredpanyeckoit
npobjeMe HaxOoXAEeHUs KOpPHEH COOTBETCTBYIOIIEIO XapaKTepUCTHUECKOro ypaBHeHus. Hazmo
3HaTh BUJ] YAaCTHBIX PEIIECHUMN JIMHEHHBIX OAHOPOAHBIX TU((depeHInalIbHbIX YypaBHEHU N — ro
HOopsi/IKa ¢ MOCTOSIHHBIMU KOA(HUIMEHTAMH B 3aBUCUMOCTH OT BUJA KOPHEH XapaKTepucThye-
CKOT'O ypaBHEHHUS.

Hano 4eTko ysCHUTBH aJrOPUTM MOCTPOEHUS YACTHBIX PEIICHUMN JMHEWHBIX HEOIHOPOA-
HBIX 1u(pepeHnaIbHbIX YpaBHEHU MeToA0M moadopa (METOA0M HEeoNpeeseHHbIX K03(pdu-
IIUEHTOB), 0OPaTUB BHUMAHUE Ha TO, YTO B ATOM CIIy4ae BU]] YaCTHBIX PEILICHUIH HEOJHOPOJHOTO
YPaBHEHUS COOTBETCTBYET IO CTPYKTYpE 3aJaHHOM IIPaBOM YacCTH.

7. ®OoH/ OLIEHOYHBIX CPEACTB

@DOH/JT OLIEHOYHBIX CPe/CTB MpenacTaBieH B [Ipunoxenun 2 k pabodeil mporpaMme U BKJIIOYAET
pasaens:

1. Metoabl KOHTPOJIA U OLIEHUBAHUS PE3YIbTAaTOB 00yUYEHHUS

2 [llkana ¥ KpUTEPUU OLIEHUBAHUS PE3YJIbTATOB 00yUEHUs

3. O1ieHOYHBIE CpEeNICTBA

3.1. Texymuii KOHTPOJIb

3.2. [IpoMexxyTouHas aTTecTaus
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Ilpunoscenue 1

1. TemaTuueckuii miian AMcUUIIMHBI «{updepeHnnanbHble ypaBHEHU

Bricoko3(p(pekTHBHBIE TEXHOJOTHYECKHE NPOLECCHI M 000PyI0BaHHME

10 HANIPABJIEHUIO MOATOTOBKH
15.03.01 MamuHOCTpOEHHE

[Ipodunb noaAroTOBKH

(bakanasp)
Ounas gopma oOydeHust

Buapl yueOHoii padoThl,

« BKJIIOYASl CAMOCTOSITEIbHYIO Buasl camocTosITe/ILHOM PaGoThI Popmel
e z £ aTrecra-
Paznean ;.3 % § padoTy CTy1eHTOB, CTtyaeHToB u
L 5
o F J H TPY0eMKOCTh B Hacax
n/n
JI II/C | Jla6 | CPC | KCP | K.P. | K.II. | PTP | Pedepar | K/p 9 3
IlepBblii cemecTp
Tperuii cemecTp
Tema 1. OcHOBHBIE TIOHSATHS OOBIKHOBEHHBIX
I QepeHInanbHbIX ypaBHEHUH (11.y.) mepBo-
ro mopsaaka. 3amada Komm, Teopema cyte-
3.1 | creoBamma u €IMHCTBEHHOCTH €€ pEeLICHUs 3 1 2 2 2
[onsiTHs 00IEr0 M YaCTHOTO pelIeHuH, o0Ie-
r0 W YacTHOrO HHTErpajoB. I'eoMeTpuyeckuil
CMBICT 00mero uaTerpaiga A.y 1-ro mopsaka
Pemenue 1.y. mepBoro mopsaka c pasieliieH-
3.2 v 1eP P P 3 | 2 2 2 ;

HBIMH U pa3IesSIOIUMUCS IEPEMEHHBIMU
Brninaya 3aganuii PI'P no 0.y.
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3.3

.OIHOPOHBIE 1.y. ¥ MPUBOISIIHMECS K HUM.

3.4

Pemenue ypaBHeHMi B TONHBIX Auddepenim-
anax

3.5

JIunelinpie A.y. MEpBOrO NOPSAAKA U ypPaBHEHHUS
bepuymm Meron Bapuanuu IpOU3BOJIBHOU
IIOCTOSIHHOM, METOJ, IIpou3BeAcHU bepHyiu.
Kontponbhas paGora nmo ypaBHeHMsIM Iiep-
BOI'0 NMOPAJAKA B aYAUTOPHH

3.6

Hduddepenunanpaple ypaBHEHHUs] BBICIIUX IIO-
psaakoB. OcHoBHble ToHATHS. [locTaHOBKa 3a-
naun Komwm, kpaeBoi 3amauu. YpaBHEHUS, J0-
IMyCKaromue HMHTECTPHUPOBAHHUEC MCTOAOM ITOHU-
JKEHUSI TTOPsIIKa

3.7

WHrerpupoBanue A.y. N —TO MOpsAAKa. METO-
J0OM IMOHMIKCHUS IMMOPAAKa

3.8

JIvHeliHble OJHOPOJHBIE A.y. N —TO MOPSAKA.
Oobmue cBolicTBa perienuii. Teopema o CTpyk-
Type OOILero peueHusl JUHEHHBIX OJHOPOI-
HBIX JI.y. N —TO mopsiaKka. XapaKTepuCTUIECKOe
YpaBHEHHUE.

3.9

[MoctpoeHne QyHIAMEHTAILHOW CHCTEMBI pe-
LICHUH JUI1 ypaBHEHUI ¢ MOCTOSHHBIMH KOA(]-
¢unmenTamMu. Bua 4acTHBIX pelieHuid OIHO-
POIHOIO ypaBHEHMs B 3aBUCHMOCTH OT BHJA
KOpHEH XapaKTEpPUCTUIECKOTO YPABHEHHSI.

3.10

JluneiiHble HEOAHOPOIHBIE 1.y. N-TO MOpSAKA.
Teopema o cTpykType obmiero pemrenus. Me-
TOJI TOI00pa YaCTHOTO PEIICHHSI.

10

3.11

Pemienue TUHEHHBIX HEOTHOPOAHBIX A.y. N-TO
MOpsAZIKA C MOCTOSHHBIMU KO3 dummenTamu ¢
MCIOJB30BAaHMEM METoAa Mmoadopa st pas-
JIMYHBIX CHEIHAIbHBIX BHJIOB ITPABOW YaCTH .

11

3.12

Jlunelinpie HEONHOPOJHBIE A.y. BTOPOTO MO-
pAlKa C TIOCTOSHHBIMH KOd((UIMEHTaMU ¢
MPOU3BOJIbHOM HENPEpPhIBHOW MpaBOi YaCThIO.

12

14




MeTtox BapHaly IMMPOU3BOJIbHBIX TOCTOAHHBIX.

3.13

KpaeBrsle 3amaum. 3agaun Ha COOCTBEHHBIC
3HAYCHUSL.

KonTponbHasa paGora no JuHelHbIM A.y. N-
ro NOpPsAAKAa B ayIUTOPHHU

13

3.14

Huddepennnanbaple ypaBHEHUSI C TIepeMeH-
HBIMH KOd(QQULMEHTaMH. YpaBHEHHE Dinepa.
HHTErpupoBaHrue METOJOM CTEICHHBIX PSIIOB.

14

3.15

[IpuMeHeHnE CTENCHHBIX PAIOB C HEOompele-
JeHHBIMH Kodddunnuentamu, psga Teimopa k
WHTETPUPOBAHUIO J.y. C TEPEMEHHBIMH KO-
bumerTaMu

15

3.16

CucremMbl 0OBIKHOBEHHBIX U (HepeHIIHaTbHBIX
ypaBHeHull. OcHOBHbIE TOHATHS. Pemenue
HOPMaJIbHBIX CHCTEM JHHEHHBIX auddepeniu-
AJIBHBIX YPAaBHECHUH METOJOM MCKIIIOUYEHHUSL.

16

3.17

Pemenne nWMHEWHBIX OJHOPOAHBIX CHCTEM
I QepeHInaTBHBIX YpaBHEHUH MeTo0M Dii-
nepa. BekoBoe ypaBHEeHuUE

17

3.18

KoutpoabHoe TecTupoBanue

18

(DOPM(I ammecmauyuu

19-
21

Bcero uacoB no JucuuIInHe

B TpeTbeM ceMecTpe.

18

36

36

PI'P

KOH-

Tp.
pao.
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2. TemaTuuyeckuii miian aucuumannbl «uddepennuanbabie ypaBHeHHsD M0 HAMPABJIEHUIO MOJATOTOBKHU

15.03.01 «MammHoCTpOEeHHE)

IIpoduab «BbicokodpdeKkTHBHBIE TEXHOJIOTHYECKHE MPOLECCHl U 000PY/I0BAHUE)

(baxanaBp)
3aounas ¢popma o0OyueHus
I'ox Hadopa 2023/2024
Buabl yuedHoii padoThl,
Ne . = & | BKIIOYAH CAMOCTOSTENLHYIO Buipl camocTosiTeNbHOH paboTel | @opympr aT-
) Pasznen g E{ § padoTy CTYeHTOB, CTyIeHTOB TeCTAIUH
nin 3 5 Eﬂ M TPYA0EMKOCTh B Yacax
J | II/C | JIao | CPC | KCP | K.P. | K.IL. | PI'P | Pedepart | K/p ] 3
Tpetnii cemectp

1.1 | Tema 1. [Iuddepenmansabie 3 2 16

ypaBHEHHMs IEPBOTO MOPSIKA.

O0630p METOMOB pEIICHHS [.y. TIep-

BOT'0 MOPSAIKA PA3IMYHOTO THIIA.
12 Beigaua 3apanuii PI'P Ne 1 no 3 2 16 *

Au(ppepeHInaTbHBIM  YPaBHEHH-

M
1.3 | Temsr 2-4. Juddepenunanbueie | 3 2 16

YpaBHEHHsI BRICITUX MOPSIIKOB.

O030p METo/MOB pelIeHHs JINHEH-
1.4 | HBIX OTHOPOJHBIX U HEOTHOPOIHBIX | 3 2 16

1.y. N-TO TOpsAKa C MOCTOSTHHBIMU

KoabdunreHTaMu
1.5 | Tema 5. YpaBHeHUs ¢ MEpEMEHHBI- | 3 2 16

MU K03 PuIneHTaMu
1.6 | O630p MeTONOB pemieHus A.y. ¢ me- | 3 2 16

peMeHHBIMU K03 puiineHTaMu

16




1.7 | Tema 6. Cucrembr auddepeHn- 16
IbHBIX YPAaBHECHUHI
1.8 | O0G30p METOIOB pEHICHUS CUCTEM 16
Ay.
®opma aTTecTAllUH 19-21
1
Bcero yacoB mo qUCIUIIHHE 128
PI'P

17




Ilpunoscenue 2

®OH/JI OHEHOYHbLIX CPEJICTB
MO JUCUMUILINHE

«nddepeHunajbHbie ypaBHEHU S

Hanpasnenue noaroroku: 15.03.01 «MammHocTpoeHue».
[Tpoduns: «Bricoko3pPeKTUBHBIC TEXHOIOTHIECKHE MTPOIIECCHI U 000PYIOBaHUEY.
®opmbl 00ydeHUs — OYHAsI, 3a04HAsL.

Kadenpa: «Marematuka.

1. MeToabl KOHTPOJISA U OLIEHMBAHUS Pe3yJIbTATOB 00y4eHU s

J71st KOHTPOJIS YCIIEBAEMOCTH M Ka4eCTBA OCBOCHHMS TUCIIMIUIMHBI HACTOSIIIEH MPOTpaMMOi
MPEAYCMOTPEHBI CISAYIOIINE BUABI KOHTPOJIA:
- KOHTPOJIb TEKYIIEH YCTIEBAEMOCTH (TEKYIIHMI KOHTPOJIb);
- IPOMEKYTOYHAs aTTeCTanus (3a4eT).

2. lllkana u KpUTEpHUH OLIEHUBAHUS Pe3y/JIbTATOB 00y4YeHHs
2.1. Ounas ¢opma o0y4yeHus

®opmMa NPOMEKYTOUHOI aTTECTAIIMU: 3a4eT

IIpomesxyTouHas arrectanus oOyyaromuxcs B (opMe 3adeTa NpOBOJUTCS MO pe3yibTaTaM
BBINOJIHEHUS BCEX BUAOB Y4eOHOH paboThbl, IPEAYCMOTPEHHBIX YU€OHBIM IUIAHOM IO JaHHOW Jauc-
LUIUIMHE, IPU 3TOM YYHUTBIBAIOTCS PE3YyJbTaThl TEKYILErO0 KOHTPOJS YCIEBAEMOCTH B TEUEHHE CE-
MmecTpa. OleHKa CTENeHH JTOCTHKEHUsT 00yJarolMMUCs IIAHUPYEMBIX Pe3yJIbTaTOB 00Y4YEHHUs IO
JUCLIUIUINHE MPOBOJUTCS MPENOJABATENIEM, BEAYIIIMM 3aHATHA 10 AUCLUIUIMHE METOJOM JKCIIEPT-
HOU oueHkH. Ilo nToram nMpoMeKyTO4HOM aTTecTaluy M0 JUCLUILINHE BBICTABIISIETCS OLICHKA «3a-
YTEHO» UJIU «HE 3aYTEHO».

Ixkanaa one-
Onucanue
HUBaHUA
BrinonHens! Bce o0s13aTesibHbIE YCJI0OBHA MOATOTOBKM CTY/A€HTA K MpoMe-
JKYTOUHOW aTTeCTAlMM, NPEeOYCMOMPEHHblE NPOCPAMMOU  OUCYUNTUHDL.
CTylIeHT NIEMOHCTPHUPYET COOTBETCTBHME 3HAHUM, YMEHHI, HAaBBIKOB MpPHUBE-
3 JEHHBIM B TaOMUIAX MOKa3aTelsiM, ONepupyeT MpHOOPETEeHHBIMH 3HAHUSMU,
a4YTEeHO

YMCHUAMHU, HABBIKAMU, IIPUMCHACT UX B CUTyallUAX MMOBBIINICHHOMN CIIOKHOCTH.
HpI/I 9TOM MOTYT OBITH JOIMMYHICHBI HC3HAYUTCIILHBIC OIJ_II/I6KI/I, HCTOYHOCTH,
3aTPYAHCHUA IIPU aHAIUTHYCCKUX OIICpaluiax, EPCHOCE 3HAHUU U yMCHI/Iﬁ Ha
HOBBIC, HCCTAHAAPTHBIC CUTYyalluH.
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He BbimosnHeHs! o0si3aTe/ibHbIE YCJI0BHS MOATOTOBKHM CTYIEHTa K MpoMe-
JKYTOUHOM aTTecTalMu, npedycmompenHvle npoepammou oucyuniuust, UJIA
CTYIEHT JEMOHCTPUPYET HEMOJIHOE COOTBETCTBHE 3HAHMI, YMEHUN, HABBIKOB
He 3auteHo | mpuBenE€HHBIM B TaOIMIIAX [MOKA3aTeNsM, JOMYCKAIOTCs 3HAUUTEIbHbIE OIINO-
KM, MPOSIBJISETCS OTCYTCTBUE 3HAHUM, YMEHMM, HABBIKOB IO PsIy IOKa3are-
JIed, CTYJEHT WCIBITHIBACT 3HAYUTEIbHBIC 3aTPYJHEHUS MPU ONEPUPOBAHUU
3HAHUSIMU U YMEHUSIMU TIPU UX MEPEHOCE HAa HOBBIE CUTYAIUH.

2.2. 3aouHas popma o0yueHHsI
(I)opMa HpOMe)l(yTO‘lHOﬁ arTreCralnmu: 3K3aMEH

[TpomexyTouHast aTTecTanus odydaromuxcs B popMe 3K3aMeHa IIPOBOJUTCS 110 pe3ybTa-
TaM BBINOJIHEHMSI BCEX BUJOB Y4eOHOH pabOThl, MPEeAYCMOTPEHHBIX YYEOHBIM IUIAHOM MO JaHHOU
JAUCHUIIIIMHE, TIPU 3TOM YUYHUTBIBAIOTCA PC3YJIbTAThl TCKYIICTO KOHTPOJIA YCIICBACMOCTH B TCUCHUC
cemectpa. O1eHKa CTETeHU TOCTHKECHUS 00yJarOIIUMUCS IIAHUPYEMBIX PE3yIbTaTOB 0OYUEHUS 110
JAUCHUIINIMHE ITPOBOAUTCA MPCIIOAABATCIICM, BEAYIIUM 3aHATHA M0 JUCHUIITIMHE METOJA0M JKCIICPT-
HOH oueHkH. [To uToram nNpoMexyTouHOH aTTeCTalUH 110 JUCHHUIIMHE BHICTABIISETCS OLIEHKA «OT-
JHYHOY, «XOPOIIOY, «YAOBIETBOPUTEIHEHO» UIIN HEYIOBICTBOPUTEIHHOY.

HIxaJja oneHUBaHUA Onucanne

BrinonHeHs! Bce 00si3aTesIbHbIE YCJIOBHS NMOJATOTOBKH CTYy-
JAEHTa K NPOMEKYTOYHOH aTTeCTAllMH, IPEIyCMOTPEHHBIC
IporpaMMoi JucHUIUIMHbEL. CTyIEeHT IEMOHCTPUPYET COOTBET-
CTBUE 3HAHUM, YMEHUH, HABBIKOB [T0KA3aTENSIM, IPUBEICHHBIM B
OtiinyHO TabIUIax, ONepupyeT NPUOOPETEHHBIMU 3HAHUSAMH, YMEHUIMH,
HaBBbIKAMH, IPUMEHSET UX B CUTYalUsAX MOBBIIIEHHOW CIOXHO-
ctu. [Ipy 3TOM MOTYT OBITH TOMYIIEHB! HE3HAYUTEIbHBIE OIIHO-
KW, HETOUHOCTH, 3aTPYAHEHMs IPU NIEPEHOCE 3HAHUN U YMEHUMN
Ha HOBbIE, HECTAHAAPTHBIE 3aJIa4H.

BrimonHeHs! Bce o0si3aTesIbHbIE YCJI0BHSI NMOATOTOBKM CTY-
AEHTA K INPOMEKYTOYHOM AaTTeCTallu, NPEIyCMOTPEHHBIE
nporpaMMoil quctuIuinHbel. CTyIeHT I€MOHCTPUPYET COOTBET-
CTBHE 3HAHUH, YMEHUH, HABBIKOB ITOKA3aTENISIM, [IPUBEICHHBIM B
TabynLax, onepupyeTr NpuoOpEeTEHHbIMU 3HAHUSMH, YMEHUSIMU,
HaBbIKaMH. B TO ke BpeMs Ipu OTBETE AOIYCKAET HeECylle-
CTBEHHBIEC TMOTPEIIHOCTH, 3aJa4d pelIaeT C HeI04YeTaMH, He
BIIUSIOLUIMMH Ha OOLIUI X0/ pelIeHusl.

Xopomo

BeimonHeHs! Bce o0si3aTesibHbIE YCJI0BHSI NMOATOTOBKH CTY-
AEGHTA K INPOMEKYTOYHOM AaTTeCTalluM, NPEIyCMOTPEHHBIE
porpamMmon JTucuuIuIMHbl. CTyJIeHT AEMOHCTPUPYET COOTBET-
CTBHE 3HAHUU, YMEHUH, HABBIKOB I10KA3aTEJISIM, [IPUBEICHHBIM B
TabIUIax, OepupyeT NPUOOPETEHHBIMU 3HAHUSAMH, YMEHHUSIMH,

YI(OBJ'ICTBOpI/ITCJ'ILHO

19



HaBbIkaMu. Ho moka3piBaeT HernyOoKue 3HaHMsI, TIPU OTBETE HE
JIOTYCKaeT TpyObIX OIIMOOK WM IPOTHUBOPEUHi, OJHAKO B
(bopMyIMpPOBaHUU OTBETa OTCYTCTBYET JOJKHAs CBSI3b MEXKIY
aHaJIM30M, apryMEeHTalued U BbIBOJIAMU, B PEIICHUH 3a7a4 MO-
TYT COZiepKaThCsl TpyObIe OmmMOKH. [ momydeHus: npaBuiIbHO-
ro oTBeTa TPeOYyIOTCS YTOUHSIOUINE BOIPOCHI.

He BbinonHEeHb! 00513aTe/IbHBIE YCJI0BHS MOATOTOBKH CTY/1€H-
Ta K NPOMEKYTOYHOM aTTeCTALMHU, IIPEIYCMOTPEHHBIE IIPO-
rpammont qucuuniaueel, MW cTygeHT neMOHCTpUpyeT HemoJl-
HOE COOTBETCTBUE 3HAHUW, YMEHHI, HABBIKOB IIPUBEICHHBIM B

HeynosnersopurensHo
TabIUIax, JOMYCKAIOTCS 3HAYMTEIbHBIC OIIMOKH, MPOSBISACTCS
OTCYTCTBHME 3HAHWW, YMEHWH, HAaBBIKOB II0 POy IOKa3aTelei,
CTYJEHT UCHBITHIBAET 3HAUUTEIbHBIE 3aTPYAHEHUS NPU ONEPU-
POBAHMU 3HAHUSMU U YMEHUSMHU.
3. OneHo4HbIE CPeACTBA
HaumenoBanue [IpencraBnenue one-
Ne Kparkas xapakTepucTHKa OLIEHOYHOTO
OLICHOYHOTI'0 Cpel- HOYHOT'O CpPE/ICTBA B
/1 cpencTBa
CTBa DdOC
1 Konrponsnas (ca- | CpenctBo npoBepku ymeHuil npumeHsats | KoHTposibHbIe 3a1a-
MOCTOSTENbHAs) MOJIydeHHbIE 3HAHUS NIl pellleHus 3a1ad | HUs (mpuMmep)
pabota OIPEEIIEHHOr0 THUIIA 110 TEME WM Pa3Jie-
(KP) Y
2 | PacuerHo- CpenctBo mpoBepku ymeHH npuMmeHsATs | Kommekr  3aganuii
rpaguyeckas pa- MIOJIyYEHHBIE 3HAHU IO 3apaHee ompene- | Uit BBITIOJTHEHUS
6ota JIEHHOW METOJUKE JI1 pPELIeHUs 3a7ad | PacyeTHO-
WIA 33JaHdd 10 MOAYNIO WIM AMCLUHU- | Tpaguueckoi paboTsl
(PTP) IUIMHE B LIEJIOM.
CpencTBo KOHTPOJIs,, OpraHU30BAaHHOE KaK
crenuanpHas Oecena MeAarornyeckoro
YcTHBIM onipoc | pabOTHUKA C OOydYaroOUmMMCsS Ha TEMBI, Bompocel no
3 cobecenoBaHUE, CBSI3aHHBIE C M3y4aeMOW TUCIUTIIUNHON, U TeMam/paszzaenam
(YO) paccuyMTaHHOE Ha BBIICHEHHE o00bema JUCIUTIAHBI
3HaHUI 00yYaromerocst o ONpeeNeHHO-
My paszjieny, TeMe, IpobiemMe u T.11.
Cucrema cTaHIapTU3MPOBAHHBIX 3a/laHUH,
4 Tecr MI03BOJISIIOIIAS aBTOMAaTU3UPO- BapuanT TecTa
(T) BaTh NPOLEAYPY M3MEPEHUS YPOBHS 3Ha-

HUH 1 yMeHuil o0yyaroerocs.
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(Bx3)

YEeCKUX 3aJaHuu.

buiners! k 3auery CpenctBo MpoBEepKHM 3HaHMM, YyMeHMH, | bunersl k 3adery
HaBBIKOB. MOKeET BKIIIOYAaTh KOMILIEKC
TEOPETHUYECKUX BOIIPOCOB, 3a/1ad, NPaKTH-

3.1. Tekymuii KOHTPOJIb

O1eHOYHBIC CPENICTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH BKIIFOYAIOT KOHTPOJIBHBIE BOIIPO-
Chl M 3a7aHus B popMe OJaHKOBOI'O TECTUPOBAHUS JIJISI KOHTPOJIS OCBOCHUS OOYJaIOUTUMUCS pa3-
JIETIOB TUCHMIUIMHEL, ipuem PI'P.

Coaep:xanue pacueTHo-rpadguyeckoi padotsl o AuddepeHHAIBLHBIM YPABHEHUSM.

Metonsl pemienuit 1uddepeHuanbHbIX YpaBHEHUN Pa3IMyHOTO TUTIA.

Bapuanrt 3aganus

1. HapucoBaTh HHTErpabHYIO KPUBYIO ypaBHEHUs ) = x? — )Y, NPOXOIAILYIO

gepes Touky M(2;3/2).Pemnth ypaBHEHHUE METOJIOM U30KIIUH.

Pemuts YpaBHCHUS:

2

3.

10.
11.
12.

13.

14. Pewmts KpaeByto 3a1auy: Y +2y'+5y=-3sin2x, y(0)=1, ){%j

15

. yJA+y?dx—ydy = x?ydy,

2
ZQ:y—+8—y+8,

dx x> X
dy 3x+2y+1
dx Xx+1

2 2
xe¥ dx+(x*ye” +tgy)dy=0.
Pemmts 3amaun Komwm u1st ypaBHEHUi:
dy_2 3y

, 1) =1,
dX XS X y( )
4yr+x3y:(x3+8)e—2xy21 y(O):l
PemmTs ypaBHeHHe: X2y 4+ xy" = 1
. Pemuts 3amauy Komm:  y” =18sin’ ycosy, y(@) = % :

Pemute ypaBHEHUS:
rnre nro__

yoty o =x,
y'"+5y"+7y"+3y=(16x+20)e”,
y" + 25y = 2¢0s5x —sin5x + >,

"3y 2y =—"—o.
y yrey (B+e™)

y'(1) =3.

0.

. Haift coOcTBeHHBIC 3HAUeHUST A W COOCTBEHHBIC (DYHKIIMH Y 3aauu:

y'+2°y=0, y(0)=0, y'(b)=y(b).
Pemute ypaBHEHUS:
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16. x’y"+2xy' -6y = xInx,
17. y"—xy'—4y=0.
PemmTh cuctembl ypaBHEHUM:
21 _ r_ _ r_ _ H
18 {x,z +5xz+4y =0, L {z, y-1, 2. {y’ 4y —3z+sinx,
y' =1 y =z-Y. Z2'=2y—27—-COSX.

KonTpoabsHnas padora Nel

10 00BIKHOBEHHBIM IH(depeHINATbHBIM YPABHEHHAM NEPBOro NOpsiaKa

Pemuts ypaBHeHus

Bapnanr 1

1) xy' =xeV*+y

2) x?dy—(2xy +3)dx=0

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

1) xy’=xsini+y
X
’ VG
2) Xy -y=e"y
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+£x7+ yZ + xcosyjdy =0

KonTposabnas pa6ora Ne 2
10 O0BIKHOBEHHBIM JTHHEHHBIM TH((epeHINATbHBIM YPABHEHHAM
N-ro mopsaKa
Bapmuanr 1

Pemmnths ypaBHeHUA

1) y"—4y"=1-12x°
y 1

2) Y'+—5= X
r2cos ™
T

3) VYkaszarh BUJ YaCTHOTO PEIICHHS YPABHEHHS
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y"+6Yy +9y=e"(x—23)sin2x
Bapuanr 2

Pemuts ypaBHeHus

1) y"+4y=10sin2x
—2X

¢
2) V'+4y' +4y=—+r
X
3) Vkasarh BU 4aCTHOTO PELICHHS YpaBHEHHUS
y" -6y’ +13y =e**(cos2x — 2sin2x)

Bapuanr 3
Pemurs ypaBHeHusn

1) y"+2y' -3y=e" —cosx

2) y"+y=ctgx

3) VYkaszarh BUJ 4aCTHOTO PEIICHHS YPABHEHHS

y" — 6y’ +18y = xe** cos3x

BapuaHT TecTa no 00bIKHOBEeHHBIM N epeHINATbHBIM YPABHEHUSIM

3AJJAHUE 1.
Y CcTaHOBUTE COOTBETCTBUE MCKAY HOMEPOM YpPAaBHCHUA U €TI0 TUIIOM
1) xy'+2y=x"sin2x 2) (1+ yzsin2x)dx—2ycos2 xdy=0

3) y,_4_xy:2X\N 4) yN3+2x*y' =x/3+2y% .

- YpaBHEHUE C pa3JIeNsSIIOIIMMUCS TEPEMEHHBIMU,
- nuHeitHoe nuddepeHanbsHoe ypaBHEHuE,

- ypaBHEHHUE B NOJHBIX AU PepeHnanax,

- ypaBHeHue bepHysn,

ypaBHEHUE, IPUBOJSILIEECS K OTHOPOAHOMY.

3AJIAHUE 2.

Jlano ypasmenme mepsoro mopsaka (5xy” + x)dx—(y*—5x’y)dy=0 B dopme, conepkareii
auddepenimansl. [IpuBenuTe ero K BUay, pa3pelieHHOMY OTHOCHTEIBHO MPOU3BOIHOM.

OtBeT |

3AJIAHME 3.
Jano muddeperumansHoe ypapHerne Y =(2k +3)x*, Torma ¢yHkmus Yy =2X° sABISeTCS €ro
pelieHreM npu K, paBHOM:

‘ OtBer ‘

3A/TAHMUE 4.

. dx
OG6umit naTerpan udhepeHIuanbHoTo ypapHerus Y dy = —, HMEET BU]
X
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‘ OtBet ‘

3AJIAHME 5.
VKaKUTe HHTErPAIbHYIO KPUBYIO pelieHus 3aaa4qu Ko asi 0ObIKHOBEHHOTO aubdepeHInalb-
Horo ypaBHeHuss Xy =y-1 y@)=2.

y A

N ™ >

0
=1

xY

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

3AJIAHUE 6.
Jlano 1mddepennyaTbHOe ypaBHeHHe BTOporo mopsaka Yy”=x>+X. Toraa obuee peleHue

YPaBHEHHUS UMEET BUJL
BAPUAHTbBI OTBETOB:

1 1 1 1
N y=—x*+=x*+Cx+C 2) y=—x*+=x3+C,x+C
)Y THRE X+G, )Y o 5 X+GC,

3) y:ix“+%x3+Clx+C2 4) y=6x*+2x* +Cx.

3AIAHUE 7.
Pemenue 3amaun Ko~ y" =2x+1, y(0)=y'(0)=0 UMEET BH/T

BAPMAHTBI OTBETOB:

3 3 2 3 3

X 2 X X X ) X
1) y=—+X D) y=—+— 3 y=—+X 4) y=—-—X.
)Y 3 )Y 35 )Y 5 )Y 5

3AIAHMUE 8.
Hano muddepeHmaipHoe ypaBHeHHE BToporo nopsiaka 2xy”—y' =0, Torma ero obumiee penieHue

UMEET BUJL:
‘ Otser ‘ |

3AJIAHME 9.
Nano auddepeHnnanbioe ypaBHeHHE BTOpPOro mopsiaka Y'ctg4x+4y' =0, Toraa ero obiiee pe-

MEHUC UMCCT BUJ
BAPUAHTBI OTBETOB: 1) y=0,25C;sin4x+C, 2) y=-C cos4x+C,

3) y=C;sindx+C, 4) y=—C,;sin4dx+C,.
3AJTAHHUE 10.
KopHH XapaKTepuCTHYECKOr0 ypaBHEHUS! pPaBHbI k1 = k2 =-1 k3’ 4= 12, Ttorma dpyHmamen-

TaJIbHAsi CUCTEMa pEIeHUH JTMHEHHOTro 0IHOPOIHOTO UG PEepEeHINATBFHOTO YPaBHEHHS C MTOCTOSH-
HbIMU KO3 uninenTamu OyeT UMETh BUJL
BAPUAHTBI OTBETOB:

1)y, =€, y,=e”*, y;=cos3x, Yy,=sin3x
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2) Y, = e—x’ Y, = e—Zx’ Vs = e3x, = e—3x
3) y,=e*, y,=e”, y,=cos3x, Y,=-sin3x
4) yl = e_x ' y2 =Xe ’ y3 = eZX’ y4 = e—2X .

X

3AJJAHHUE 11.
Kopru xapakrepuctuyeckoro ypaBHenus pasubl K, =K, =5, Kk,, =5=*i. Torna obmee pemenue
JMHEWHOTO OJHOPOAHOTO AU (epeHInanbHOr0 YpaBHEHUS € IIOCTOSHHBIME K03 duunentamu Oy-
JIeT IMETh BUJ:

| OtBer | |

3AJIAHHME 12.
W3BecTHa (yHIaMeHTallbHAs CHCTEMa PEIICHUH OJHOPOJHOTO JUHEHHOro nuddepeHnaIbHOro

ypasuenus: Y, =1 y,=X, Y,=x". Toraa 4acTHoe pelIeHHE YPaBHEHHS, y/OBIETBOPSIOLIEE
HavanbHbIM yeaoBusM  Y(0) =2, y'(0)=-1,

y"(0) =—2, pasno:

BAPUAHTHI OTBETOB:

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

3AJAHHE 13.
Oynkmus Y =Ce* +C,Xxe* sBisercss 00UMM pelieHHeM JTMHEWHOTO OJHOPOIHOTO auddepeHiu-
AIBHOrO YPABHEHUS C MOCTOSHHBIMU KOO (UIMEHTAMHU, TOTJa €r0 XapaKTEPUCTHYECKOE YPaBHE-

HUE UMEET BU/]L
BAPUAHTbBI OTBETOB:

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

3AJIAHME 14.
Oo6mee pemenne nuddepernuansoro ypaBHenus Yy'+4y'+3y =0 wumeer Bua

‘ OtBer ‘ |

3AJAHMUE 15.
YacTHOMY  pEImICHHIO  JIMHEHHOTO  HEOJHOPOTHOro  JAu(p(EepeHIUANBHOTO  ypaBHEHHUS
y"—3y'+2y=2x—-1 1o BHIy €ro MpaBoil YacTH COOTBETCTBYET (PYHKITHSI

BAPUAHTBI OTBETOB:
1)y, =Ax+Bx 2)y,=Ax+B 3)y,=Ax 4)vy,=Ax"+Bx+C..

3AJAHMUE 16.
Jano nuHeiitHOe HeoaHOpoIHOe Aud depeHIInaTbHOE YPAaBHEHHE C TTIOCTOSIHHBIME KO3 QUITMEeHTaMI

2y"+y'+2y =xe*sin2X. 3amucarh BHI YaCTHOTO PEIIEHHUS C HEONPeIeTeHHbIMH KOd(dHUIIneH-

TaMH
‘ OtBer ‘ |

3AIAHHME 17.
JlaHo nuHeliHoe HeoTHOpoHOE MU (hepeHInaTbHOE YPaBHEHUE C TOCTOSIHHBIMH KO3 GHUIIMEHTaMU
y"+4y=2ctg2x. B kakom Buze cieyeT UCKAaTh YaCTHOE PEUICHHE HEOIHOPOTHOTO ypaBHEHHS

METOJIOM BapHalluy IPOU3BOJIbHBIX IOCTOSHHBIX ?
| OtBer | |
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3AJIAHHUE 18.
Pemenne kpaeBoit 3amaun Y = 2x+1, 0<x<3, y0)=1 y(3)=9/2

HMEET BU]I
3 2 3 2

BAPUAHTBI OTBETOB: 1) y = X?+X7—3x 1 2 y-= %+X7—3x 11 3)
3 2 3 2
y:X—+X——Ex+1 4) y:X—+X—+9x+1.
3 2 3 3 2 3
3AJJAHUE 20.
r_ 3 ,
Oo1ee pemeHre cucreMsl AuddepeHnnanbHbIX ypaBHEHUN {ylr Y2
Y =2y, - Y,
HUMECT BN
BAPUAHTHI OTBETOB:
y1 — C1e2x + Cze—?:x, y1 — Cle—Zx + Cze—Sx’
1 2
) Y, = %Cle2X —-C,e ™ ) Y, = —%Cle2X ~C,e™
y, =C.e”* +C,e*, y, =C,e ™ +Ce¥,
3 4
) Y, = %Cle2X +C,e ™ ) Y, = —%Cle2X +C,e %

Kputepun ouenku:

- OIICHKA «3a4YTE€HO» BBICTABIIAETCS CTYICHTY, €CJIM OH PETyJSpPHO B TEUCHUE CEMECTpa MpeaCcTaB-
JISUT pelleHyst 3a/1a4, BHIIOJHUII MOJHOCTBIO BCE 33aHUSI M UX 3aIUTUII, OTBETUB HA BOIIPOCHI IIpe-
0/1aBaTes;

- OLIEHKA «HE 3aYTEHO» BBICTABIISETCS CTYJIEHTY, €CJIM OH HEPETYJISIPHO B TEUEHUE CEMECTpa Mpe-
CTaBJISLT PEUICHUS 3a]a4, BBIMOJHUI 33/1aHUs HE TIOTHOCTHIO MJIM BOOOIIE HE MPEICTaBIsUT pabOThI
Ha MPOBEPKY, JOMYCKAET CYIIECTBEHHbIE HETOUHOCTH B OTBETaX Ha BOMPOCHI MPENO1aBaTEsl.

Jlia mpoBefeHHs TEKYLIEro KOHTPOJsSl 3HAaHUM CTYJIEHTOB B JUCTAaHIIMOHHOM (opmare B
pa3zpaboranHoM Kadenport «Marematuka» oHIalH-Kypce «/luddepennuanbapie ypaBHEHUS»
UMEIOTCS IPOMEXKYTOUHBIE (TPOOHBIE) TECTHI.

3.2. IIpome:KyTOUHAS aTTEeCTALMS

[TpomesxkyTouHast aTTecTanus - (3a4eT) MPOBOJUTCS 1O OMIIETaM B YCTHOH (opme.
Bpems 1711 HOArOTOBKM OTBETA HA BONPOCH! HE Ooiiee 45 MUH.

buner BKiIr04YaeT 0IMH TEOPETUUECKUN BOIIPOC U 3aJIaUH.

KommiiexTsl OnieroB xpaHstcs Ha kadenpe «MaTemaTukay.

Tunosbie BApUAHTHI OMJIETOB NMPHJIATAIOTCS.

KommiekT Bonpocos
no aucuunianHe «udgepeHnuaibubie ypaBHEHUA»

1. OcHoBHbIE NOHATHS TEOPUH OOBIKHOBEHHBIX TU(D(epeHIINaTbHBIX YPaBHEHUN MEPBOTo MOPS-
Ka: omnpezeseHne 0OBIKHOBEHHOTO AU(QepeHIINaTbHOIO YpaBHEHUs, (OPMBI 3aITUCH OOBIKHO-
BEHHOTO UG depeHIaTbHOr0 ypaBHEHUs IEPBOTO MOPsi/IKa, OHATUS OOIIEro U YacTHOIO pe-
IIEHUH, OOIIEero ¥ YaCTHOTO HHTETPaJoB.

2. TlocranoBka 3amaun Komm amst muddepeHansHoro ypaBHEHUS TIEPBOTO MOPSIIKA.
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>

10.

11.

12.

13.

14.

15.

16.

17.
18.

Teopema cymiecTBOBaHUS U €IUHCTBEHHOCTH peleHUs A UG GepeHMaIbHOIO YpaBHEHUS
IIEPBOTO MOPAIKA.

I'eomeTpuueckuil cMpIc 00LIEro HHTErpaja OOBIKHOBEHHOI'O JI.y. IEPBOIO MOpPsAKa.
Huddepenunansabie ypaBHEHUS IEPBOTO MOPSIIKA ¢ Pa3fACICHHBIMA M Pa3ICIISIONUMHCS TIe-
PEMECHHBIMU.

JIuneitnble quddepeHraIbHbpIe ypaBHEHUs IEPBOrO MOpsaIKka. MeToJ BapHaluy MPOU3BOJIb-
HOM IIOCTOSIHHOM.

Juddepenunansubie ypaBHeHHs N-T0 Topsiika. OCHOBHBIC MOHATHUS: (DOPMBI 3aIIUCH, TOHITUS
00I1I€r0 ¥ YaCTHOT'O PELICHUH.

[TocranoBka 3axaun Komm u kpaeBoi 3a1aun 17151 OOBIKHOBEHHOTO TU((EpeHIIMATBLHOTO YpaB-
HEeHUs N-ro NopsaKa.

WuterpupoBanue auddepeHnnanbHbIX ypaBHEHUN N-TO TOPsIIKa METOIOM TTOHM)KEHUS TTOPSII-
Ka.

JIuneitnsle ogHOpoaHble AuddepeHnnanbupie ypaBHeHus N-ro nopsaka. O0mue cBOHCTBa pe-
LICHUM: TOHATHS JIMHEHHO 3aBUCHMbBIX U JMHEWHO HE3aBUCUMBIX DPELICHHM, ONPENEIIUTENS
Bponckoro, nonsaTue GpyHaaMeHTaIbHONH CHCTEMBI PEIICHUH,

Teopema o cTpykType 001Iero pemeHusi 0ObIKHOBEHHOI'O JIMHEHHOro ogHopoaHoro audde-
PEHIMAIBHOTO YpaBHEHMSI N-TO MOpPsAKa.

JIuneitnble ogHOpPOAHBIE AU depeHnanbHble ypaBHEHUs N-TO0 MOPSAIKA C MOCTOSIHHBIMU KO-
spunrentamu. XapaKTepUCTUYECKOE YpaBHEHHE, €ro CBsA3b ¢ MU (hepeHInaIbHBIM ypaBHE-
HUEM.

By 9acTHBIX pelieHW JIMHEWHOTO OJHOPOAHOTrO IuddepeHMaIbHOr0 ypaBHEHHS N - TO
Hopsifika C TOCTOSHHBIMU KO3((HUIMEHTAaMH B 3aBUCUMOCTH OT BHJAa KOpPHEH XapakTepu-
CTHUYECKOI'0 YPaBHEHUSI.

JIuHeitnble HeonHOpOHBIE Nu(depeHualbHble ypaBHEHHs. TeopeMa O CTpyKType o0Iuero
pelIeHus.

Perienue nMuHEMHBIX HEOJHOPOIHBIX MU GEepeHINATbHBIX YPABHEHUN C NOCTOSHHBIMU KO3(-
¢unumentamu. Metos noadopa 4aCTHOTO pelIeHus AJis IPaBbIX YyacTeil Buaa

f(x)=P,(x)e”™, f(x)=M cosfBx+ Nsinpx,
f (X) = P(x)e™ cos Bx + Q(x)e™ sin BX.
Pemienne JMHEHHBIX HEOTHOPOIHBIX TU(GEPEHINATBHBIX YpAaBHEHHH METOJOM BapHalluu
MIPOU3BOJIBHBIX MOCTOSIHHBIX.
ITocTraHOBKa U pelIeHue 3a/1a4l Ha COOCTBEHHbBIE 3HAUCHMSL.
Cucremsl nuddepennmanbabix ypaBHeHul. [lonstue HopmanbHoO# cuctemsl. [lonsitust oOmie-

'O 1 4aCTHOI'O peH_IeHI/Iﬁ CUCTCMBEI. TeopeMa O TPpHUBCACHHUU I[I/I(l)(bepeHI_[I/IaJ'ILHOFO YpaBHCHUA
N-TO MOpsaKa K HOpMaHI)HOfI CHUCTEME. MGTO)I HUCKIKOYCHNSA HCU3BCCTHBIX.

Tunosoii BapuanT 6uiera
no aucuuniaube «JIAndpepennuaibubie ypaBHeHHA»

MUHHUCTEPCTBO HAVKHU U BBICIIIET'O OBPA3BOBAHU ST POCCUMICKOI ®EJIEPAIINN

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

dakynbTeT 0a30BBIX KOMITCTCHIIHH, Kadenpa «Martematukay
Hucuumnuna  «/{uddepeHnmanbabie ypaBHEHHS
Kypc 2, cemectp 3

3K3AMEHAIIMOHHBIN BUWIET
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1. OcHoBHBIC TOHATUS TEOPUU OOBIKHOBEHHBIX IU((EepeHIIHANBHBIX YPaBHEHUH HEPBOTO IO-

psiaKa.
2. Pemmts ypasrenue: YV —2y" +y = 2X.
3. Pemmwrts 3amauy Komm: y' = 1% +e¥%  y(0)=1.
+ X

4. Haiitu oO1iee penieHne CUCTEMBI:
3x
yi=Y,+e",
Y2 =X= Y1 +2Y,.

YTBepxkaeHo Ha 3aceqanuu kadeapsl Matematuku « 03» 05 2023 r., mporokon Ne 10

N.o. 3aB. kadeapoit H.B. BacuineBa / /

Jlist ipoBeieHUsT MPOMEKYTOYHOTO KOHTPOJISE 3HAHUM CTYJIEHTOB B JMCTAHIIMOHHOM (hOp-
MaTe B pa3paboTaHHBIX Kadeapoit «MaTemMaTnkay OHJIalH-Kypcax HMEIOTCSI HTOTOBBIC TECTHI.

28



