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1. Heaun, 3a1aum ¥ IJIaHUPYeMble Pe3yJbTaThl 00y4eHHs 10

ANCIHUIIJINHE

K ocHOBHBIM yensim ocBOeHHs AUCHUILTUHBI «/{ndhepennuanbapie ypaBHEHHS» CIeIyeT
OTHECTH:

- BOCIIUTAHHUE y CTYJICHTOB O0IIEH MaTeMaTHu4eCcKOn KyJIbTYpHI;

- IpUOOpETEeHUE CTyIGHTaMU IIUPOKOT0 Kpyra MaTeMaTUYeCKUX 3HAHUM, YMEHUHN U HaBbI-
KOB;

- pa3BHUTHE CHOCOOHOCTH CTYACHTOB K WHAYKTHMBHOMY M JEAYKTHUBHOMY MBIIIJICHUIO
Hapsay ¢ pa3BUTHEM MaTEMaTUYECKON MHTYUIINH;

- YMEHHUE CTYJEHTaMH pa3BUBaTh HABBIKM CAMOCTOSITEILHOTO U3yUeHUsl yueOHO! U Hayd-
HOM JINTEepaTyphbl, COAEPKALLECH MATEMATUYECKUE CBEIACHUS U PE3YJILTATHI;

- IOJIFOTOBKY CTY/ICHTOB K JIEATEIIbHOCTH B COOTBETCTBHUH C KBATH(PHUKAITMOHHOMN XapaKTe-
PUCTHKOI OakaiaBpa 1o HarpaBJICHHIO, B TOM YKciie (POPMUPOBAHNE YMEHUH UCTIOIB30BATH OCBO-
€HHbIC MaTEeMAaTUYECKHUE METO/IbI B TPO(ecCHOHABHOMN 1eATeIbHOCTH.

- MMOJITOTOBKY BBICOKOKBAJM(UIIMPOBAHHBIX KaJIPOB, BOCTPEOOBAHHBIX B YCIOBUAX LUQ-
pPOBOI TYpOYJIEHTHOCTH U BBICOKMX TEXHOJOTMUECKHUX PHUCKOB COBPEMEHHOU HU(POBOI SKOHO-
MUKH.

K ocHOBHBIM 3a0auam ocBoeHus quctuiuinHel «/luddepeHnuansupie ypaBHEHUS Clie-
JyeT OTHECTHU:

- OCBOGHHUE CTY/JI€HTaMU OCHOBHBIX MOHSITHIA, METOJ0B, POPMHUPYIOLINX OOIIYI0 MaTeMa-
TUYECKYIO MOATO0TOBKY, HEOOXOAUMYIO JUIsl YCHEIIHOIO PEIIEHUS NPUKIIAAHbIX 3a/1a4;

- (hopmupoBaHue y cTy/eHTa TpeOyemMoro Habopa KOMIETEHIIN, COOTBETCTBYIOIUX €0
HAIPAaBJICHUIO MTOJAMOTOBKU U 00ECIIEUHBAIOIINX €T0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPY/Ia.

OO0yuenue no aucuumuinHe «Anddepenunanbuple ypaBHEHHs» HalpaBieHO Ha (JOpMUpPOBaHHE
y oOy4aroruxcst cienyronmx kommnereHiuid B coorBerctBun ¢ ®I'OC 15.03.01 «MarmmmHocTpoe-
HUE», yTBEPKAEHHBIM NpukazoM MunoOpHayku Poccun ot 09.08.2021 N 727:

Kon n HanMeHoBaHNe KOMIIETEHIIHIA

NHaukaTopbl JOCTHKEHUS KOMIIe-
TeHIL MU

OIIK-1. Cniocob6eH pemath 3a1auu mpodec-
CUOHATIbHOW JeSATeNIbHOCTH, TPUMEHSISI Me-
TOAbI MOACIIMPOBAHUA, MATEMATUUCCKOT'O
aHaJIM3a, eCTECTBEHHOHAYYHbIE U OOLIEHHKe-
HCPHLBIC 3HAHUA

NOIIK-1.1. IlpumeHsieT ecTecCTBEHHOHAYY-
HbI€ U OOLIEMH)KEHEPHBIE 3HAHUS, METObI
MaTeMaTHYeCKOro aHaJIW3a U MOJIETTUPOBaHUS
IIpH pelieHnr NpodecCHOHAIbHBIX 3aa4

NOIIK-1.2. JIleMOHCTpUpPYET HaBBIKK UCIOJIb-
30BaHUs 3HAHUHN (PU3UKU U MATEMaTHKH JIJIS
pelIeHus 3a/1a4 TEOPETUIECKOTO XapaKkTepa B
podheCCHOHATHHON EATETbHOCTH

2. MecTO TMCHUILTHHBI B CTPYKTYpPe 00pa30BaTeIbHON MPOrpaMMbl

JucnuniauHa OTHOCUTCS K 00s3aTenbHOM yacTu 050ka bl: Monyns «Matematnueckue u ecte-

CTBCHHO-HAYYHLIC TUCHUIIJIMHED).

I[I/ICI_II/IH.HI/IHB. 633I/IpyeTC$I Ha CJIICAYHOIINX, HpOfII[CHHBIX JUCHUIUIMHAX .

- TMHEWHas anreopa;
- MaTeMaTUYECKUI aHaIIN3.

Huctunnuna «AuddepeHunanbHble ypaBHEHHS JIOTUYECKU CBsI3aHa C MOCIeAYIOIIMMH JUCIIH-

[UTUHAMU:
B obazamenvrou wacmu:



- ¢usuka;

- TeOpeTUYeCcKasi MEXaHUKa;

- QIIEKTPOTEXHUKA U IJICKTPOHUKA;

- CONPOTHUBJICHUE MATEPUATIOB;

- TEOpHs MalllMH ¥ MEXaHU3MOB,

- TEOpHUsI CBAPOUYHBIX TPOIIECCOB;

- DKOHOMUKA M yIPABJICHUE MAIIMHOCTPOUTEIILHBIM TIPOH3BOJICTBOM;

- OCHOBBI MAaTEMAaTUYCCKOTI'0 MOACIIMPOBAHUSA TEXHOJOTHICCKUX ITPOLCCCOB.
B uacmu snekmusHbIX OUCYUNIUH:

- marematuueckoe mojenuposanue u CAIIP nponeccoB B cBapke;

- OCHOBBI IPOYHOCTH CBAPHBIX COCTUHECHU.

3. CTpyKTypa M cojepKaHHe U CHUTLTUHBI

OO0m1as TpyJ0€MKOCTh JUCIUIUIMHBI COCTABIISIET 4 3a4eTHBIC eAMHUIIBI -144 gaca.

3.1. Bwuabl yueoHoii padoThl U TPY10€MKOCTH

3.1.1. Ouynas ¢opma o0y4yeHust

Ne Bun yuyeoHoii padoTbi Koausecrso Cemectp 3
4acoB
n/n
AyAUTOpPHBbIE 3aHATHS o4 94
B ToMm uucne:
Jlexuun 18 18
1.
CeMuHapcKue/MpakTHIECKHE 3aHATHS 36 36
2.
JlaGopaTopHbIe 3aHITHS - -
CamocTosiTe1bHAs1 padoTa 90 90
IIpome:xkyTouHasi aTTeCTALMSA
3a4yeT 3 3
HToro 144 144
3.1.2. 3aounasi popma 00yuyeHuUs1
n/n Bup yueOHoit padoTbl Koawecrso Cemectp 3
4acoB
AYyIUTOPHBIE 3aHATHUS 16 16
B ToMm uucne:
Jlexnun 8 8
1.
CeMuHapCKUE/IPAKTHYECKUE 3aHITHS 8 8
2.




JlaGopaTopHbIe 3aHATHUS - -

CamocrosiTesibHass pabora 128 128

HpOMe)KyTO‘lHaH arrecranusd

SK3aMeH ) ]

Hroro 144 144

3.2. TemaTu4yecKuii MJIaH U3yYeHHUS TUCHUIINHBI

Pa3memén B npunoxxenuu 1 k pabodeii mporpamme.

3.3. ConeprxaHue pa3aesioB JUCHUTLTAHBI

BBeaenue

Hpe,[[MeT, 3aJlaud U COACPKAHUEC TUCHUIIIINHBI. OCHOBHBIE 3TaIbI Pa3BUTHA AUCHUILIIMHBI.
CprKTypa Kypca, €r0 MECTO U pOJIb B ITIOAT'OTOBKE 6aKaJ1aBpa, CBA3b C APYTI'UMHU JUCHUILIIMHAMU.

Tema 1. Jluddepennuanbable ypaBHEHUs I€pBOro nopsiaka. Beeaenue. 3agaun, npuso-
e K 1uddepeHIualIbHbIM yPaBHEHHUSIM TIEPBOTO MopsiaKa. OCHOBHBIC MOHATHSI OOBIKHOBEH-
HbIX M depeHnnanbHbIX ypaBHeHH nepBoro nopsaaka. [locranoska 3agaun Komu. Teopema cy-
IIIECTBOBAHUS U €AMHCTBEHHOCTH penieHus. O0Iiee u 4aCTHOE pelieHus], OOLUN U YaCTHBIM UH-
Terpaisl. ['eomeTpuueckuii CMbICT OOILEro HHTerpaa.

VYpaBHeHUsI ¢ pa3[eIEHHBIMU U Pa3JIesIONIMMUICS IEPEMEHHBIMH, OJJHOPOIHbIE AU de-
pEeHLMANbHbIE YpPaBHEHUS U IPUBOIAIIMECS K HUM, YPaBHEHUS B MOJHBIX U depeHanax.

JIunelHple 1.y. IEPBOro MOPSAAKA U ypaBHEeHUs bepHyiun. Penienue TuHENHbBIX ypaBHe-
HUW METOZOM BapUallMU IIPOU3BOJIBHOM MOCTOSHHOM, METOOM IIPOU3BeAcHUN bepHyu.

Tema 2. [luddepennmanbubie ypaBHEHUS BbICIIUX NOpsAAKoB. @opmbl 3anvcu Auddepen-
[MAJILHOTO ypaBHEeHUs N-ro mopsjaka. Obuiee n yactHoe pemienus. [locranoBka 3agaun Ko,
KpaeBou 3a1auu. MIHTerpupoBaHre METOAOM ITOHMKEHUS MTOPSAKA.

Tema 3. JIuneiinsie ogHOpoHBIE MU dEpeHIaTbHbIE YpaBHEHUs N — To nopsiaka. O6mue
CBOICTBa pelIeHUI JTMHENHBIX OAHOPOJIHBIX AU(PQEpEeHINaIbHbIX YPAaBHEHUH N — IO MOpsIKa.
Teopema 0 CTpyKType OOIIEero pereHuss JTUHEHHBIX 0JTHOPOIHBIX AU depeHInanbHbIX ypaBHe-
HUM N — ro nopsaka. [lonarue pyHgamMeHTanbHOM CUCTEMBI pEIEHUH JIMHEHHOTO OJTHOPOJIHOTO
T pepeHIMaIbHOr0 ypaBHEHHs N — ro MOpsJIKa, €€ MOCTPOSHHE JUIsl yPaBHEHUH € TOCTOSTHHBIMU
kod¢pumeHTamMu. XapakTepuCTHUECKOe ypaBHEeHHEe. By yacTHBIX peleHuid IMHEHHOTo OJTHO-
poaHoro auddepeHIaIbHOro ypaBHEeHHs N — To Mopsika B 3aBUCUMOCTH OT BUa KOpHEH Xapak-
TEPUCTUYECKOTO YPABHEHUSI.

JIuneitHble HeOqHOPOAHBIE U] depeHnanbHbIe YPaBHEHUI N — IO MOpsAKa ¢ MOCTOSH-
HBIMU KO3 duientamu. Teopema o CTpyKType OOIIero penieHus Takux ypaBHeHui. MeTtoJ1 noa-
60pa yacTHOTO pelIeHus (METOJl HeolpeIeleHHbIX K03()(PUIMEHTOB) sl pa3IUUHBIX CHENaANb-
HBIX BUJIOB IIPABOM YaCTH.

JIuHeltHbIe HEOTHOPOIHBIE TU(PepeHINaTbHbIE ypaBHEHHS BTOPOTO Mopsaka. MeTo Ba-
pHAaIK TPOU3BOJIbHBIX OCTOSTHHBIX.

Tema 4. Kpaesble 3a1aun. 3anayu Ha COOCTBEHHbBIE 3HAUEHUS.

Tema 5. Pemenne nuddepeHnanbHbIX ypaBHEHUH C TEPEMEHHBIMU KO3(DPHUIIEHTaMU.
Huddepenunanbaoe ypaBHeHue Jiniepa. [IpuMeHeHne CTENEeHHBIX PAAOB K MHTETPHUPOBAHUIO
nuddepeHIMaTbHBIX YPABHEHHUH C IIEPEMEHHBIMU KOA(DPHUITMEHTAMHU.



Tema 6. CucteMbl 00BIKHOBEHHBIX AU depeHIInaIbHbIX ypaBHeHU. OCHOBHBIE TIOHSTHS.
HopmainbHbie cucTeMbl JIMHEHHBIX OHOPOIHBIX M HEOAHOPOAHBIX AU(depeHInanbHbIX ypaBHe-
HUil. TeopeMbl 00 SKBUBaJICHTHOCTU AU(PPEepeHINANTBHOTO YpaBHEHUS N-TO MOPSIKAa U HOPMaJb-
HOU cucteMbl N nuddepeHnnanbHbIX ypaBHEeHUH. Perenue TMHEHHBIX OJHOPOIHBIX U HEOJHO-
POIHBIX CHCTEM OOBIKHOBEHHBIX U (epeHIINATBHBIX YPAaBHEHU C TOCTOSIHHBIMU K03 uiinen-
TaMH.

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

3.4.1. Ounas ¢popma o0yueHust

Ne 3ansTus Tema 3ansTHA

1 Pemenne nuddepeHimanibHpIX ypaBHEHHH (11.y.) MEpBOro MOpsaka ¢
pa3JesIeHHBIMU U pa3IeIIONIMMUCS TepEeMEHHBIMU
Pemienne 0THOPOAHBIX A.y. ¥ MPHUBOISIIMXCS K HUM.
Pemenne ypaBHeHuit B moyiHbix auddepenmnmanax
JIunelinble 1.y. nepBOro nopsaaka u ypasHeHus beprymuin Meron Bapu-
allMy MPOU3BOJIbHOM NOCTOSIHHOM, MEeTO npou3BeneHuil bepHymu.
KonTponbHast paboTa 1o j.y. mepBoro mopsiyika
WuTterpupoBanue 1.y. N —T0 NOpsAAKA. METOJIOM MOHIKCHHS HOPSIIKa
WnterpupoBanue A.y. N —TO MOPsiAKA. METOAOM IOHIKEHHS MOPSAKa
(IpoaomKeHNe)
JluneliHble oHOpOAHBIE A.y. N —To mopsaka. [locrpoenne dhyHIameH-
8 TaJBHOW CUCTEMBI PEIICHHH JJ1sl ypaBHEHUH C TOCTOSTHHBIMH KO3 QHIIN-
€HTaMH. XapaKTepUCTUIECKOE YpaBHEHHUE.
Pemenune nMHEHHBIX HEOJHOPOAHBIX 1.y. N-TO MOPSIIKA C TOCTOSHHBIMU
9 kod(puImeHTaMH JUIsT Pa3TUYHBIX CIICIMAIbHBIX BHJIOB MPAaBOM YacTH
METOJIOM HEOMNPEICICHHBIX KOA(P(OHUIIMEHTOB.
Pemenune nMHEHHBIX HEOJHOPOAHBIX 1.y. N-TO MOPSIIKA C TOCTOSHHBIMU
10 kod(puImeHTaMH JUIsT Pa3TUYHBIX CIICIMAIbHBIX BHJIOB MPAaBOM YacTH
METOIOM HEOIPeJIeNICHHBIX KOAPPHUIHMEHTOB (ITPOIOJDKEHHE).
JluHeliHble HEOJHOPOAHBIE JI.y. BTOPOIO MOPSAKA C MMOCTOSIHHBIMHU KO-
11 s duLreHTaMu ¢ TPOU3BOIBHON HENPEPHIBHOM MPaBoil dacTeio. MeTox
BapHallly MPOU3BOJIbHBIX IOCTOSIHHBIX.

~N (oo B Wi

12 Kpaesbie 3aaun. 3aiaun Ha cCOOCTBEHHBIE 3HAUCHHUSI.

KonTponbhas pabota no nuHeiHbIM qud hepeHInaaTbsHbIM ypaBHe-
HUSIM C MIOCTOSIHHBIMU KO3 pHIIIeHTaMU N-TO mopsiaka

14 Juddepennunansaple ypaBHEHUS! ¢ NEPEMEHHBIMH KO3 QPHUIUEHTaMU.
VYpaBuenue Oinepa. [IpruMeHeHne CTENEHHBIX PsIOB C HEONpEACICH-
HBIMU K03 UIIEeHTaMH K UTETPUPOBAHHIO JINHEWHBIX JI.y. C TIepEeMEH-
HBIMH KO3 PHUIUEHTAMH.

13

15 WHTerpupoBanue A.y. ¢ IEpeMEHHBIMU KO3 (GUIMEHTaMH C TTOMOLIBIO
pazsoxxeHus pemienus B pan Teinopa
16 CucrteMbl OOBIKHOBEHHBIX TU(QQepeHINATLHBIX YpaBHEHHN. PereHne

HOPMaJIbHBIX CHCTEM JHHEHHBIX AuhepeHIHaIbHbIX YpaBHEHHH METO-
JIOM HCKITIOUEHHSL.

17 Permienne muHEHHBIX OHOPOAHBIX cucTeM auddepeHInaIbHbIX ypaBHe-
HUW METOIOM Diijiepa.
18 KoHTposnbHOE TECTUpOBaHME




3.4.2. 3aounas ¢popma o0yueHUs

Ne 3ausatus Tema 3anaTusa

1 Pemenue 1.y. nepBoro nopsijika pa3JiiuHoro TUIa.

Pemenne nMMHEHHBIX OAHOPOAHBIX M HEOTHOPOAHBIX J.y. N-TO IO-
psZIKA C TIOCTOSIHHBIMU KO3 (QUITCHTAMH.

2
3 Pemenue 1.y. N-ro mopsiaka ¢ nepeMeHHBIMU KO3 OHUIIMEHTaAMHU.
4 Pemienue cucrem 1.y.

4. Y4eOHO-MeTOoAMYecKOe H MHGOPMAILTMOHHOE o0ecrieyeHne

4.1. HopmatuBubie 10kyMeHTbl 1 OCTobI

®I'OC 15.03.01. MammnocTpoenue. 2021.

AkaneMuyeckuil yueOHbIH 11aH 1o HanpasieHuto noarorosku: 15.03.01 MamuHocTpoenue.
[Tpoduns: O60pya0BaHKE U TEXHOJIOTMH CBAPOYHOTO Mpou3BoacTBa. Dopma 00ydeHus — ou-
Has. 2023.

AkazneMudeckuil yueOHbIH Mm1aH Mo HanmpasieHuto noaroroBku: 15.03.01 MamunocTpoeHue.
[Tpodwiis: BeicokoaddekTrBHBIE TEXHOIOTHUECKUE MPoLiecChl 1 00opynoBanue. Dopma
o0Oydenus — 3aouyHas. 2023.

Martpuna pacnpenenenus KOMIETeHUUH 10 HanpasieHuto noarotoku 15.03.01 MamuHo-
ctpoenue. [Ipoduib: OOopynoBaHue U TEXHOJIOTUH CBAPOYHOTO Mpou3BoacTBa. Popma o0y-
yeHust: oyHas. 2023.

Marpuia pacrnpeneneHusi KOMIETEeHIMI Mo HampaBieHuo noarotoBku 15.03.01 Marmwuno-
ctpoenue. [Ipodpwmib: BeicokoapheKTUBHBIE TEXHOJIOTHYECKHE MPOIECCHI U 000PYI0OBaHHE.
®opma oO0yueHus: 3aounas. 2023.

Vka3 IIpesunenta Poccuiickoit @enepaunu ot 01.12.2016 Ne 642 «Ctpareruu Hay4yHO-TEX-
HOJIOTHUYECKOTO pa3Butus Poccuiickon denepaunny».

[Tpuxa3z MunucrepcTBa 06pazoBanus u Hayku Poccuiickoit denepannu ot 23.08.2017 Ne 816
«O06 ytBepxknenuu [lopsiika mpUMeHEHUs OpPTaHU3ALUAMU, OCYIIECTBISIFOIIMMHU 00pa3oBa-
TEIBHYIO IeITEIbHOCTD, AJICKTPOHHOTO 00YYEeHHU S, UCTAaHITMOHHBIX 00pa30BaTEIIbHBIX TEXHO-
JIOTUH MpU peaan3aiuu 00pa30BaTeIbHBIX MPOrPaMM).

4.2.  OcHoBHas JUTepaTypa

1. demuposuu b.I1., Monenos B.I1. [luddepenmansasie ypaBHeHUs: yueOHOe Tocooue. M.
H3n-so «JIanb», 2019. 280 c.

2. bepkoB H.A., Munocrnies B.b., [Tymkaps E.A. Kypc MmaTreMaTHKy 111 TEXHIYECKHX BBICIITIX
yueOHbIX 3aBeleHMi: ydyeOHoe mocobue. Yacts IlIl. M.: MI'MY, 2011. 505 c.
https://e.lanbook.com/

4.3. JlomosHMTebHAS JIUTEPATypa

1. TIuckynos H. C. luddepenunansHoe 1 MHTETpaIbHOE HCUUCICHUS 711 BTY30B. B 2-X TO-
Max. M.: Uurerpai - IIpecc, 2009. 180 k3.

2. 3y6xos B.I'., JIsxosckuit B.A., Mapteinenko A.W., Munocues B.b. Kypc Brbiciieit mare-
MaTUKW: YdeOHoe mocobme s BTy3oB. Yacte Il M.: MI'MY, 2007. 527 c.
https://e.lanbook.com/

3. Koran E.A. OObIKHOBEHHBIE TUCIUILTHHE T PepeHIINaTbHbIC YPaBHEHHS U OTIEPAIINOH-
HOE HCUHCIeHne. YuebHoe nocobue mo «MaTeMaTHKa» AJs CTYJCHTOB BCEX CIEeLUalb-
Hocrer. M. 2006. 693 k3.



https://e.lanbook.com/
https://e.lanbook.com/

4. Koran E.A. OObikHOBeHHBIE U] depeHITnaTbHBIC YPABHCHHS U BAPUAIIMOHHOE MCUYHUCIIC-
HUE B IPUIIOKEHUU K PACUETy aBTOMOOMIBHBIX KOHCTPYKIMH. Y4eOHOe TocoOue 1Mo JTUc-
nummHe «MaTtematuka» i CTyJEHTOB Bcex cnernuanbaocreit. M.: MAMMU, 2010. 200
ak3. http://lib.mami.ru/lib/content/elektronnyy-katalog. DnexkrponHsiii pecypc.

4.4, JjaekTpoHHBbIE 00pa3oBaTebHbIE Pecypchl

[TpoBenenue 3aHATUH U aTTeCTallMii BOBMOXHO B IUCTAHIIMOHHOM (opMaTe ¢ IPUMEHEHUEM CH-
CTeMBbl TUCTaHIMOHHOTO oOyueHus yHuBepcurera (CAO-LMS) Ha ocHOBe pa3paOOTaHHBIX Ka-
denpoit «MaTtematuka» JIEKTPOHHBIX 0Opa3zoBaTelbHbIX pecypcoB (DOP) mo Bcem pasnenam
HpOrpaMMBI:

Hazsanue 0P
Hudpdepenumansubie  ypaBHe- | https://online.mospolytech.ru/course/view.php?id=4396
HUs
OcuoBel  Bapuarponnoro wuc- | https://online.mospolytech.ru/course/view.php?id=476
YUCJICHUA

Pa3zpaborannbie DOP BKII0YatOT TPEHUPOBOUHBIE U UTOTOBBIE TECTHI.
[Topsimok mpoBeaeHus: paboT B JUCTaHIIMOHHOM (hopMaTe yCTaHABIMBAETCS OTJEIBHBIMU PACIIO-
PSOKEHUSIMU TIPOPEKTOPA 10 yueOHOM paboTe 1/iii IEHTPOM Y4eOHO-METOINIECKOI paboThI.

I/IHTepHeT-pecprLI BKIKOYAKOT y‘le6H0-MeTO,I[I/I‘IeCKI/Ie MaTCpHraJibl B 3JICKTPOHHOM BHAC,
Ipe/ICTaBICHHBIE Ha caiiTe mospolytech.ru B pa3aene: «lleHTp MaTreMaTndeckoro 00pa3oBaHUsD»
(http://mospolytech.ru/index.php?id=4486,
http://mospolytech.ru/index.php?id=5822);

TecTsl 110 BEICIIEH MaTemaTrke http://function-x.ru/tests _higher _math.html.

[Tone3nble yueOHO-METOAMYECKHUE U MTHPOPMAIIMOHHBIE MaTepHallbl IPEICTAaBIEHbl Ha calTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepedens pecypcoB HH(HOPMAITMOHHO-TEIEKOMMYHUKAITMOHHOU ceTH « UHTepHEeT» JIsi OCBOEHUS

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

Kanq:[mﬁ CTYACHT 06GCHC‘ICH WHAUBUAYAJIbHBIM HCOIPAHUYCHHBIM AJOCTYIIOM K 3JICKTPOHHBIM

610IMOoTEeKaM YHUBEPCUTETA

(elib.mgup; lib.mami.ru/lib/content/elektronyy-katalog) k 31ekTpOHHO-0MOINOTEYHBIM CHCTEMAM

(9TIEKTPOHHBIM OUOIMOTEKAM)

4.5. JIulleH3MOHHOE U CBOOOHO pacnpocTpaHsieMoe NPOorpaMMHoOe
odecreyeHue

Ne| HaumenoBanue | Pazpadorunk I1O JocTynmHocTh Ccblika Ha Enunblii peectp
(nmpaBoobJiana- (IMLIeH3MOHHOe, | POCCHIICKHMX NMPOrpaMMm JUIs
TeJb) cB00OIHO pac- 9BM u B/l (npu naanumnu)
NpocTpaHsemMoe)
1 [Astra Linux | OOO JIueH3uoHHOE https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36



http://lib.mami.ru/lib/content/elektronnyy-katalog
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

2 | MoitOduc OO0 "HOBBIE
OBJIAYHBIE
TEXHOJIOI'"

JlnneHnsnonnoe https://reestr.digital.qgov.ru/ree

str/301558/?sphrase id=9433

5

4.6. CoppeMeHHbIe nIpodeccuoHaIbHBIE 0a3bl JAHHBIX 1 HH(OPMAIMOHHBIE CIpPa-
BOYHbIE CHCTEMbI

Ilepeuenn pecypcoB cetn UHTepHeT, 10CTYNHBIX 1JIs1 OCBOEHUS AN CUMIJIMHbBI:

HauMenoBanue

Cchblika Ha pecypce

JocTynHocTh

NudopmannoHHo-cipaBoOYHbIE CHCTEMbI

Stack Overflow

https://stackoverflow.co
m/

HoctynHa B cetn UH-

TepHeT 0e3 orpaHuye-

CTBCHHBIX 06pa3OBaTeJ'II>HI>IX CTaH-
AapTOB BBICIICTO O6p330BaHI/I$[

1305071
Wnpopmarmonnsie pecypest Cetdt | http:// www.consultant.ru | Jlocrymzo
KoncynbrantlIntoc
[Topran ®@enepanbHbIX rocyaap-
http://www.fgosvo.ru. JoctymHo

JIEKTPOHHO-0U0JINOTEYHbIE CHCTEMBI

.ru/

Jlanpb https://e.lanbook.com/ JoctymnHa B cetu MH-
TepHeT 0e3 orpaHuye-
HUH

IPR Books https://www.iprbookshop | doctynna B cetu UH-

TepHeT 0e3 orpaHuye-
1305071

IIpodeccuonanbHbie 0a3bl JaHHBIX

MOJIUTEeMaTHIeCcKasi peepaTUBHO-
o6ubnuorpaduueckas u
HayKkoMmeTpHuueckast (0nbamnomerpu-
yeckas) 0aza JaHHBIX

ba3a qaHHBIX HAy4YHOM AJIEKTPOH- http://www.elibrary.ru JoctynHo
HOM OMbIMoTeKN
(eLIBRARY.RU)
Web of Science Core Collection — | http://webofscience.com | JoctymHo
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https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
http://www.consultant.ru/
http://www.elibrary.ru/
http://webofscience.com/

5. MaTepuajibHO-TeXHHMYECKOe o0ecredeHne JUCHUILTHHbI

MarepuanbHO — TeXHHYECKasi 0a3a yHUBEPCUTETa 00eCIICUNBACT IPOBEICHUE BCEX BUJIOB
3aHATUH, IPETYCMOTPEHHBIX YU€OHBIM IUIAHOM, U COOTBETCTBYET JCHCTBYIOIIUM CAaHUTAPHBIM H
IPOTUBOIIOKAPHBIM ITPABUIIAM U HOPMaM.

Kadenpa «MaremaTrka» He pacronaraeT COOCTBEHHBIM ay TUTOPHBIM (DOHIOM U UCTIONb-
3yeT y4eOHbIe ayAUTOPHH U3 001Iero GoHIa YHUBEPCUTETA.

[Tpu HEOOXOIMMOCTH /IJIs IPOBEACHNUS HHTEPAKTUBHBIX MIPAKTUYECKHUX 3aHATHI UCTIONb3Y-
I0TCSI KOMITBIOTEPHBIE KJIACChl YHHBEPCUTETA.

6. MeToau4eckue peKOMEHIalMU
6.1. Meroauueckne peKoOMeHIAIUN sl PeNnoaaBaTesis no
OpPraHu3anuy 00y4eHus

[Ipexne Bcero, cieayeT oOpaTUTh BHUMAHUE CTYJEHTOB Ha TO, YTO MPAKTHYECKH BECh U3Y-
YaeMblii UMU MaTepuall SBISETCS Ui HUX HOBBIM, HE M3y4YaBIIUMCS B MpOTrpamMme CpeaHeit
mkoibl. OqHAKO OH He TpeOyeT KaKoW-TuOO0 CrenualbHON (AOMOMHUTENIBHONW) MOATOTOBKU U
BIIOJIHE MOKET OBITh YCIIEIIHO U3y4YeH, €CIIU CTYJACHTHI OyAyT MOCeaTh 3aHsATHs, CBOEBPEMEHHO
BBITIOJIHSTH JIOMAIIHUE 33JaHUS U TOJIH30BaThCs (IIPU HEOOXOAMMOCTH) CHCTEMOW IIJIaHOBBIX
KOHCYJITAIMil B TEUCHHE KaXKI0TO ceMecTpa. Boieamniue B Kypc MaTeMaTHKU Pa3/Iebl BISIOTCS
KJIACCUYECKUMH, B TO YK€ BPEMs OHU NMPAKTHUECKU OPUEHTHUPOBAHBI, TAK KaK UMEIOT IIUPOKOE pac-
MPOCTPaHEHHUE Ui PEIICHUs Pa3HOTo poja 3a/1a4 BHYTPU CaMOW MaTeMaTHKU U MPUKIIAIHBIX 3a-
nad. Ix ocBOeHHE MOMOXKET CTYJIEHTaM JIOTHYECKH BEPHO, apryMEHTUPOBAHO U SICHO CTPOHUTH
YCTHYIO U TUCHbMEHHYIO PeUb, YCIEIIHO MPUMEHATh HAKOILJICHHBIC 3HAHUS B IPO(ECCUOHATBLHOM
JeSATeTLHOCTH.

HeoOxoaumo ¢ camoro Havasna 3aHATUNA peKOMEHAO0BATh CTYJEHTaM OCHOBHYIO U JIOTIOJI-
HUTEIBHYIO JIUTEPATYPy, a B KOHIIE CEMECTpa JaTh CIIUCOK BOIIPOCOB JIJIS TOATOTOBKH K 9K3aMEHY.

Ha nepBoM 3aHATHY IO JUCHUILTHHE CleAyeT 0053aTeIbHO MPOUH(OPMHUPOBATH CTYACH-
TOB O BUJIE ¥ JopMe MPOMEKYTOUHON aTTECTAIIMHU IO TUCIUILIMHE, CPOKaX €€ MPOBEACHMUS,
YCIOBHSIX JIOMYCKa K MPOMEXYTOUHOM aTTeCTAllMU, TPUMEHAEMBIX BUAAX TPOMEXKYTOUHOIO KOH-
TPOJISL.

CooOpakeHusi 1 peKOMEHAINH, TPUBEIEHHBIC B 1. 9 pabouel mporpamMmsl s CTYACH-
TOB, JOJIKHBI OBITh YETKO COPMYITUPOBAHBI U U3JI0KEHBI UMEHHO TMPEIOo/IaBaTesieM Ha JISKITUSX,
MPAKTUYECKUX 3aHATUAX U KOHCYJIbTAlUSIX.

N3noxenne TeopeTuueckoro mMaTepualia JOJDKHO COMPOBOXKIAATHCS WIUTFOCTPATHBHBIMHU
pUMepamMu, TIIATEIbHO OTOOPAHHBIMU MPenoaBaTeNeM TaK, YTOObI TEXHUYECKUE TPYAHOCTH U
BBIKJIAJIKA TIPH PEIICHUH 33J]a9 HE OTBJIEKAJIN OT IJIaBHOTO: OCMBICIICHUSI HJICH U CYTH MPUMe-
HsAeMbIX MeTOZ0B. Cle/lyeT BCerjia yKa3blBaTh MPUMEPHI MPAKTUUYECKOTO TPUMEHEHHUS PACCMOT-
PEHHBIX HA 3aHIATUSX YpaBHEHUN u GpopmyI.

[IpakTrueckue 3aHATHS JOKHBI OBITh OPTAHM30BAHBI MPEMOaBATENIEM TaKUM 00pa3oMm,
9TOOBI OCTAaBAIOCH BpEeMs Ha MEPHOJUYECKOE BBIIIOJHEHHUE CTYJIEHTaMH HEOOIBINON caMOCTOs-
TEIHHOM padOTHI B ayAUTOPUH TSl IPOBEPKU YCBOEHUS M3JI0KEHHOTO MaTepHaa.

[IpenogaBaTens, Beaymuii MPaKTHYECKUE 3aHATHS, TOJDKEH COTJIAaCOBBIBATh y4eOHO — Te-
MaTHYECKHUH TUIaH 3aHITHH C JIGKTOPOM, HUCTIOIB30BATh €IMHYIO CUCTEMY 0003HAUYCHUIA.

[IpenogaBaTento ciaenayeT NO0OMBATHCS CHCTEMATHYEeCKONH HENMPEPBIBHON pabOTHI CTYACH-
TOB B TEYCHHE CEMECTPA, HEOOXOIMMO BBISIBIISITH CUIILHBIX CTYJIEHTOB U MMPUBJIEKATh UX K HAYYHOMN
paboTe, K y4acTHIO B pa3HOTO pojia OJIMMITHATaX U KOHKypcax.

CTyAeHT J0JKEH OUlylaTh 3aMHTEPECOBAHHOCTD MPErnoaBaTelis B JOCTH)KEHUN KOHeU-
HOTO pe3yJibTaTa: B MPUOOPETEHUU OOYYAIONUMUCS MPOYHBIX 3HAHUHN, YMEHHH W BIIaJICHUS
HaKOIUICHHON MH(pOpMAaIMEH i peleHus 3a1a4 B Ipo(ecCHOHaIbHOM IS TEIbHOCTH.
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6.1.1. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Bo03M0KHO ITpOBeIcHNE 3aHATHIA U aTTECTAIMi B TUCTAHIIMOHHOM (popMaTe ¢ MPUMEHEHUEM CH-
CTeMbI JUCTAHIIMOHHOTO 00y4eHus yruepcurera (CJJO-LMS) Ha ocHOBe pa3paboTaHHBIX Ka-
dbenpoii «MaTeMaTHKa» SIIEKTPOHHBIX 00pa3oBarebHbIX pecypcoB (DOP) (cm. 11.4.4).

[Topsimok mpoBeeHUs padoT B AUCTAHIIMOHHOM (hOpMaTe yCTaHABIUBACTCS OT/ICIHHBIMU PACIIO-
PSKEHUSMH IMPOPEKTOPa MO YU4eOHOM paboTe W/ UK IIEHTPOM Y4eOHO-METOANYECKON pabOoTHI.

6.2. MeTtoauyeckue yKa3aHusi AJsl 00y4alOUIUXCS MO0 OCBOEHUIO
JAUCIHHUIIIHHBI

Nzyuenne nuddepeHnanbHbIX ypaBHEHUH UMEET BakHElIIee 3HaUeHe B MaTeMaTHye-
CKOM moJiroToBke nHxkeHepa. OOBsACHSAETCS 3TO TeM, 4To auddepeHuanbHble ypaBHEHUS TIPE/I-
CTaBJISIIOT OO0 MaTeMaTHyeCcKre MOJENIN CaMbIX pa3HOOOPa3HBIX MTPOLIECCOB U SBICHUI, TaK KaK
UX PELICHUs 03BOJISIOT ONMKMCATH SBOJIIOIMIO U3y4aeMOro MpoLecca, XapaKTep NPOUCXOSAIINX C
MaTepuaIbHOU CUCTEMON NU3MEHEHUI B 3aBUCUMOCTHU OT MIEPBOHAYAIBHOTO COCTOSIHUS CUCTEMBI.
OTnuuuTenbHOE CBOUCTBO AU (epeHIIMaTbHBIX YPABHEHHI COCTOUT B TOM, UTO MPU UX HHTETPU-
POBaHUU OOBIYHO MOJyYaeTcsi OECUHCICHHOE MHOXECTBO pemieHuid. st ypaBHEHHS TIEpBOTO
MOPSIKA 3TO MHOXECTBO OINUCHIBACTCSI OJHOM MPOU3BOJILHON MOCTOSHHOW. UTOOBI BBLAETUTH
13 OECKOHEYHOI0 MHOXKECTBA PEILIEHUH TO, KOTOPOE ONMCHIBAET UMEHHO JIaHHBIH ITpoliecc, He00-
XOJIUMO 3aJ1aTh JOMOJHUTENbHYIO HH(OPMALINIO, HAIPUMED, 3HATh HAYaJIbHOE COCTOSIHHE MPO-
necca. Takoe TOMOTHUTEIBHOE YCIOBUE HA3bIBAETCS HAYaJbHBIM YCIOBUEM.

3amava uHTErpupoBanusa AUQGEepeHIINaTILHOTO0 ypaBHEHUS IEPBOTO MOPSIKA COBMECTHO
C HA4aJIbHBIM yCJIOBUEM HA3bIBACTCS HAYAJIBHOM 3a1adyeit wim 3angaden Komm.

Jnia nudepeHmanbHbIX ypaBHEHUH IEPBOTO MOPSAIKA CIIEAYeT pa3inydarh oolee, 4acT-
HOE ¥ 0c000€ pelIeHus, a TaKkKe OOIINH, YaCTHBIM U 0COOBI MHTETPAJIbI.

IIpu uHTErpUpOBaHNM YPaBHEHHUH MIEPBOTO MOPSIIKA HAJO MPEXKIE BCETO ONPEAEIUTD THIL
YpaBHEHHS, a 3aTEM YK€ IPUMEHUTh TOT WIK HHOU MeTo pemieHus. Hano o6s3arenbHO 0CBOUTH
IpOLEAYPY NPUBEICHNS YPAaBHEHUS MIEPBOrO MOPsAKA K YPAaBHEHUIO C Pa3eIEHHBIMH IIEPEMEH-
HBIMH, TaK KaK UIMEHHO TaKHe YPaBHEHMSI MOXKHO HEMOCPEICTBEHHO UHTETPHUPOBATb.

Jns nuddepeHnnanbHbIX ypaBHEHUH N — ro nopsijika 0043aTelbHO 3HaTh IOCTAaHOBKH 3a-
naun Ko, kpaeBoii 3a7auu, 3a/1a4yu Ha COOCTBEHHBIC 3HAUCHHSI.

B teme, nocesmieHHON TUHEHHBIM TudepeHIMaTbHbIM YpaBHEHUSIM N — TO MOpsiKa,
HaJI0 3HATh TEOPEMBI O CTPYKTYpE OOILEro pemeHns OAHOPOIHBIX U HEOJHOPOIHBIX YPaBHEHUH,
TaK KaK OHM YKa3bIBalOT IyTh IMOCTPOEHUs oO1ero pemieHus. OOpaTuTh BHUMaHUE Ha TO, YTO
pelIeHre JTMHEHHBIX OAHOPOAHBIX AU(depeHINaIbHbIX YPaBHEHUH N — o MOpsiJiKa ¢ MOCTOSH-
HBIMHU KO3 GHUIMEHTaMH He TpeOyeT HHTETPUPOBAHUSI, @ CBOJUTCS K YUCTO alnredpanyeckon nmpo-
OJieMe HaXOXXJEHHUsI KOPHEH COOTBETCTBYIOILIETO XapaKTepUCTHUECKOro ypaBHeHUs. Hano 3HaTh
BUJ] YACTHBIX PEIICHUN TMHEHHBIX OTHOPOIHBIX AU PepeHIInaNIbHBIX YPaBHEHHI N — IO MOpSIKa
C OCTOSTHHBIMU KO3((UIIMEHTaMU B 3aBUCUMOCTH OT BHUJIa KOPHEH XapaKTepUCTHUUECKOTO ypaB-
HEHUS.

Hano yeTko ysSICHUTBH alrOpuTM MOCTPOEHUSI YACTHBIX PEIICHUH JTMHEWHBIX HEOJIHOPO-
HBIX AU} QepeHInanbHbIX YpaBHEHHH MeToJ0M 1moadopa (MeTo1oM HeompeaeneHHbIX K03ddu-
LIMEHTOB), 00paTUB BHUMaHKE HA TO, YTO B ATOM CJIy4ae BHJI YACTHBIX PEIICHUNH HEOJHOPOIHOIO
YPaBHEHHUS COOTBETCTBYET I10 CTPYKTYPE 3aJaHHOM MPaBOil YaCTH.

7. ®OH/ OLIEHOYHBIX CPEACTB

@DoH/ OIICHOYHBIX CpeACTB MpeacTanieH B [lpunoxenun 2 k paboueil nmporpamMme U BKJIIOYAET
pas3zenbl:

1. MeTop! KOHTPOJIS ¥ OLIEHUBAHMSI PE3YJIbTaTOB 00ydEHUS

2 llIkana 1 KpUTEPUH OLICHUBAHUS PE3YJIHTATOB O0YUEHUS

3. OueHouHble CpeacTBa
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3.1. Tekymuii KOHTPOJIb
3.2. IlpoMexyTouyHasi aTTecTalus
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Ilpunoscenue 1

1. TemaTuueckuii miaH IMCUUIIMHBI «/{uddepeHnnanbHbIE YPABHEHUSD
10 HANIPABJICHUIO MOATOTOBKH
15.03.01 MamuHOCTpOEHHE
[Tpodunb noaAroTOBKH
O6opynoBaHNe U TEXHOJIOTUM CBAPOYHOI0 MPOU3BOACTBA
(bakanasp)
Ounas dhopma 00yueHUs

Buapl yueOHoli padoThl,
\ BKJIIOYAS] CAMOCTOSITETbHYIO Buasl camocTosTeIbHOH PaGoThI DopMmbI
e = aTTecTa-
Paznen ;.3 % ] paboTy CTy1eHTOB, CTtyneHnToB uu
] {
@, =g U TPYI0eMKOCTh B Hacax
n/n
J I/C | JJao | CPC | KCP | K.P. | K.II. | PTP | Pedepar | K/p C) 3
IlepBblii cemecTp
Tperuii cemecTp
Tema 1. OcHOBHBIE TOHSTHS OOBIKHOBEHHBIX
G hepeHIMATBHBIX YPaBHEHHH (J1.y.) TIEPBOTO
nopsiaka. 3agada Ko, Teopema CyIiecTBOBa-
31 | s eMHCTBEHHOCTH ee pemieHus [loHsTHs 3 1 2 2 2
00IIIero0 U YaCTHOTO PeIleHHH, 00IIero 1 9acT-
HOTO MHTErpaioB. [ eoMeTpuuecKuii cMbica 00-
1Iero uHTerpana .y 1-ro mopsaka
3.2 Pemenue n.y. mepBoro mopsaka c paslelieH- 3 5 5 5
' HBIMH U Pa3JENISIOIIMMUCS EPEMEHHBIMU *
Boinaua 3aganmii PI'P _no 0.y.
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3.3

.OHOpOHBIC A.y. W MPUBOMSIIMECS K HUM.

3.4

Pemenue ypaBHenuii B moiHbIX quddepenuua-
jax

3.5

JIuHeliHpIe 1.y. NEpBOro NOPSAKA U YPABHEHUS
bepunymm MeTton Bapuaiuu pou3BOIbHOM 110-
CTOSIHHOM, METOJ, IIpOoU3BeAcHUN bepHyiuu.
KonTpoibHasi padoTa no ypaBHeHUsIM Iep-
BOI'0 MOPSAAKA B Ay AUTOPHH

3.6

JuddepeHnnaibHble YpaBHCHUS BBICIIHX I10-
psankoB. OcHoBHble ToHATHS. IlocTaHoBKa 3a-
naun Komwm, kpaeBod 3aauu. YpaBHEHHUS, J0-
IMyCKaromuye HMHTCTPUPOBAHUE MCETOAOM IIOHU-
JKEHUS TTOPSIIKA

3.7

WnTerpupoBanue A.y. N —T0 MOpsaKa. METOJIOM
TTOHMKEHUS TTOpsIKa

3.8

JIuHelinble OOHOPOJHBIE A.y. N —TO MOpPsSAKA.
O6mue cBoiicTBa perreHuit. Teopema o CTPyK-
Type 0OLIero pereHus TMHEHHBIX OJHOPOIHBIX
I.y. N —To nmopsiaka. XapakTepuCTHIECKOE YPaB-
HEHHE.

3.9

[Moctpoenue ¢GyHIaMEHTAIBLHOW CHUCTEMBI pe-
IIeHUH JUIA YpaBHEHUH C MMOCTOSHHBIMU KO3(]-
¢urmenTamMu. By 4acTHBIX pelICHHI OHOPOI-
HOT'O ypaBHEHHUsI B 3aBUCMMOCTH OT BHJA KOp-
HEW XapaKTepUCTUYECKOTO YPABHEHHUS.

3.10

JIuHeiHbIe HEOTHOPOAHBIC J.y. N-TO MOpPSAKA.
Teopema o ctpykType ob1ero perienns. Meron
0/100pa YaCTHOTO PEICHHUSI.

10

3.11

Pemenne nuHEWHBIX HEOAHOPOAHBIX A.y. N-TO
MOPSZIKA C TOCTOSSHHBIMH KO3(uimeHTamMmu ¢
HCIIOTH30BAaHUEM METOa TIo00pa TSl pa3ind-
HBIX CHEIHAIbHBIX BHJIOB ITPABON YaCTH .

11

3.12

JIuHeliHble HEOAHOPOJHBIE 1.y. BTOPOrO IIO-
psJIKa C TIOCTOSIHHBIMH Kod(hduIeHTaMu ¢

12

15




MPOMU3BOJIHOW HENPEPHIBHOM MPaBOM 4YaCThIO.
MeTo/1 BapHaIiy MPOU3BOIBHBIX MOCTOSHHBIX.

3.13

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

KoutpoabHas padora no JMHEHHbIM 1.y. N-
ro NOopsiika B ayAMTOPHHU

13

3.14

Huddepenunanbiple ypaBHEHHST C TEpEeMEH-
HBIMU KO3 pHLIMEeHTaMHU. YpaBHEHUE Diinepa.
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3.16

CucteMbl 0OBIKHOBEHHBIX A depeHnnanbHbIX
ypaBHeHul. OCHOBHBIE OHATHS. Pemenue Hop-
MaJbHBIX CHCTEM ITMHEWHBIX nuddepeHnnars-
HBIX YPaBHCHUH METOJOM MCKIIFOUEHHSL.
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3.17

Pemenue nMHEHHBIX OJHOPOAHBIX CUCTEM JH(]-
(hepeHIMaNBbHBIX YPaBHCHHH METOAO0M Diinepa.
BekoBoe ypaBHeHHE
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KOHTpOJ’Ibﬂoe TECTUPOBaAHUE

18

@opma ammecmauyuu

19-
21

Bcero yacoB no jucuuiinHe

B TPETHEM CEMECTPE.

18

36

36

PI'P

KOH-

Tp.
pao.

16




2. TemaTuueckuii miian aucuumInnbl «uddepenunanbable ypaBHEeHU» M0 HAMPABJIEHUIO MOJATOTOBKHU

15.03.01 «MammnHoCTpOeHHE)

[popuias «Bbicoko3peKTUBHBIE TEXHOJOTHYECKHE MPOLECChl U 000PYI0BAHUE)

(baxanaBp)
3aounas ¢popma o0yueHus
I'ox Hadopa 2023/2024
Buabl yuedHoii padoThl,
Buabi camocTosiTeJibHOM pa- ®opmBbI
3 BK“m“agOc:;Mc"Tc};f;e"ﬂTT?:Hym pa- 00THBI arrecra-
=3
Ne 5 2 & ’ CTy/1eHTOB ouH
o Paznen 2 % § M TPYI0EMKOCTH B 4acax
%]
@ = 8 Pe-
J| I/C | Jlag | CPC | KCP |K.P. | KIL. |PTP| ¢e- | K/p| D 3
par
Tpertuii cemecTp
1.1 | Tema 1. uddepenunansubie ypas- 3 2 16
HEHUS IEPBOTO MOPSAKA.
O0630p METONIOB pelIeHUs 1.y. Tep-
1.2 | BOro mopsiaKa pa3InyHOrO TUMA. 3 2 16 +
Broigaua 3apanuii PI'P Ne 1 no qud-
(hepeHMAILHBIM YPABHEHUSIM
1.3 | Tembr 2-4.  uddepenunanbubie | 3 2 16
YpaBHEHHUS BBICIIUX MOPSIIKOB.
0O0630p METOJIOB pEeIIECHUS JTMHEWHBIX
1.4 | OTHOPOIHBIX U HEOJTHOPOAHBIX I.y. N- | 3 2 16
ro TOpsAKa C MOCTOSHHBIME KO3 hu-
ITUEHTAaMH
1.5 | Tema S. YpaBHEeHUs C NIEPEMEHHBIMU 3 2 16
KodhduLmeHTaMI
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1.6 | O630p MeTOIOB pelIeHus A.y. ¢ mepe- 16
MEHHBIMH KO3 PHIIHEHTaAMU
1.7 | Tema 6. Cucremsr quddepeHnnans- 16
HBIX YpaBHEHUM
1.8 | O630p METOOB PEIICHUS CHCTEM J1.Y. 16
dopma aTTecTalMU 19-21
1
Bcero yacoB 1o qucuuIIHe 128
PI'P
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Ilpunoscenue 2

®OH/I OHEHOYHbLIX CPEJICTB
MO JUCUMUILINHE

«nddepeHunajbHbie YypaBHEHHU S

Hanpasnenue noaroroku: 15.03.01 «MammHocTpoeHue».
[Tpoduns: «O6opymOBaHUE ¥ TEXHOJIOTUU CBAPOYHOTO TIPOU3BOACTBAY.
®opmbl 00yUeHUS — OYHAsSI, 3a04HAs.

Kadenpa: «Maremarukay.

1. MeToabl KOHTPOJIA ¥ OLIeHUBAHUS Pe3yJIbTATOB 00y4YeHHs

JlJ11 KOHTpPOJIsl yCIIEBAa€MOCTH U Ka4eCTBAa OCBOCHUSI TUCLUILIMHBI HACTOSIILEN IPOrpaMMoit
IPEyCMOTPEHBI CIEAYIOIINE BUIbI KOHTPOJIS:
- KOHTPOJIb TEKYLIEH ycrieBaeMoCTH (TEKYILIUI KOHTPOJIb);
- IPOME)KYTOYHAsI aTTeCTalus (3a4eT).

2. llkana u KPUTEPHHU OLEHUBAHUSA Pe3yJILTATOB 00y4eHUsI
2.1. Ounas ¢opma odyyeHus

®opmMa NPOMEKYTOUHOI aTTeCTAIIMNU: 3a4eT

HpOMe)KYTOLIHaH aTTeCTanus 06yqa101unxc51 B (1)0pMe 3a4CTa MPOBOAUTCA I10 pE3yJibTaTaM
BBITTIOJTHCHU S BCEX BUIOB yqe6H0171 pa60TBI, NpeaAyCMOTPCHHBIX y‘le6HLIM IUTAHOM IO JAHHOM JHUCIIH-
IJIMHE, TIpU 3TOM YYUTBIBAKOTCA PE3YJIbTAThl TCKYLICTO KOHTPOJIA YCIIEBACMOCTH B TCUCHUC CC-
MECTpa. OI.[CHKa CTCIICHU OOCTUXKCHUSA O6y‘laI-OH_[I/IMI/IC$I IJIAHUPYEMBIX PE3YyJIbTATOB 06yquI/151 Io
AUCHUIIIIMHE ITPOBOAUTCA MPCTIOAABATCIIEM, BEAYIIUM 3aHATHA 110 JUCHUIITIMHE METOJA0OM JKCIICPT-
Hoi# oneHkH. Ilo utoram HpOMG)KyTO‘IHOﬁ aTTeCTaluu 1O JUCHUIIIMHEC BBICTABIACTCA OLICHKA «3a-
YTCHO)» HUJIN «HEC 3a4TCHO».

HIxajaa one-
Onucanue
HUBaHUA
BBIHOJ'IHGHI)I BCEC 06ﬂ3aTeJ1le)le yC.]IOBI/Iﬂ MNOoATrOTOBKHU CTy)IeHTa K leOMe-
JKYTOUHOM aTTeCTAIUM, NpedyCMOmMpPeHHble npocpammoul oucyuniutol. CTy-
JOCHT HeMOHCTpI/IpyeT COOTBETCTBHUC 3HaHHﬁ, YMeHI/Iﬁ, HaBBIKOB HpI/IBeJIeHHBIM
3 B Ta0JIMIIaX OKAa3aTeNsIM, ONIEPUPYET MPHOOPETEHHBIMU 3HAHUSIMU, YMEHUSIMH,
aqyTeHo

HaBbIKaMH, IIPUMCHACT UX B CUTyallUAX MOBBINICHHOHN CIIOKHOCTH. HpI/I 9TOM
MOTYT OBITh AONYIICHBI HC3HAYUTCIIbHBIC OI_HI/I6KI/I, HCTOYHOCTH, 3aTPYAHCHUSA
IIpHU AHAJIUTHYCCKUX OIICpaluiaX, IMEPEHOCC 3HaHUHN U YMCHI/Iﬁ Ha HOBBEIC, HC-
CTaHAAPTHBIC CUTYyalluH.
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He BbimosnHeHsl o0si3aTe/ibHbIE YCJI0BHS MOATOTOBKM CTYIE€HTAa K MpoMe-
JKYTOUHOM aTTecTalUu, npedycmMomperHvle npocpammou oucyuniunst, JIA
CTYJEHT IEMOHCTPUPYET HEMOJHOE COOTBETCTBHE 3HAHMI, YMEHUN, HABBIKOB
He 3auteno | mpuBeiaeHHbIM B TaOJMIaX MOKa3aTesM, JOIYCKAIOTCS 3HAYUTEIbHbBIC
OIIHUOKH, IPOSIBISIETCS. OTCYTCTBUE 3HAHUN, YMEHHM, HABBIKOB IO PsTy MOKa3a-
TeJeH, CTy/ICHT UCIIBITHIBAET 3HAYUTEIbHBIC 3aTPYAHECHUS MIPU ONIEPUPOBAHUU
3HaHUSIMU U YMEHUSIMU MIPU UX TIEPEHOCE HAa HOBBIE CUTYAIUU.

2.2. 3aouHas popma o0yueHHsI
(I)opMa HpOMeH(yTOqHOﬁ aTTeCTallui: 3K3aMCH

[IpomexyTouHas arrecranus o0yyaromuxcs B (popMe 3K3aMeHa IPOBOAUTCS IO pe3yIbTaTaM
BBITNIOJIHEHUSI BCEX BUJIOB y4eOHOU paboThI, IPEyCMOTPEHHBIX YUEOHBIM IIJITAHOM 110 IaHHOM AUCILIU-
IUIMHE, IIPY 3TOM YYMUTBIBAIOTCA PE3YyJIbTAaThl TEKYLIErO KOHTPOJS YCIEBAEMOCTH B TEUECHHE Ce-
mectpa. OleHKa CTENEeHH TOCTHKEHUST 00yJaroIUMUCS TUIAHUPYEMBIX PE3yJIbTaTOB OOyUYeHUs 110
JUCLHUIIIIMHE TIPOBOAUTCS MPENOJaBaTeIeM, BEAYIIUM 3aHATHS 110 JUCHUIUIMHE METOJ0M JKCIIepT-
HOU oueHkH. I1o uToram mpoMexyTo4yHOM aTTECTAlUU M0 AUCLUUIUIMHE BBICTABIISETCS OLEHKA «OT-
JIMYHOY, «XOPOILO0Y», «YJOBIETBOPUTEIBHO» UIIU «HEYIOBIETBOPUTEIBHON.

IIkana oneHNBaHUA Onucanne

BeinosHeHsl Bce 00si3aTesIbHbIE YCJA0BHS MOATOTOBKHM CTYy-
JAeHTa K NPOMEKYTOYHOH aTTeCTALMH, IPETYyCMOTPEHHBIE
IporpaMMoil JuciuIuinHel. CTyIeHT NEMOHCTPUPYET COOTBET-
CTBUE 3HAHUM, YMEHUH, HABBIKOB [TOKA3aTENsIM, IPUBEACHHBIM B
OtnnuHO TabIUIax, ONepUpyeT MPUOOPETEHHBIMU 3HAHUSMH, YMEHHUSIMH,
HaBbIKAMH, IPUMEHSET UX B CUTyalUsAX MOBBIIIEHHOW CIOXHO-
ctu. Ilpu sToM MoOryr OBITH JNONYILIEHBl HE3HAUYUTEIbHBIC
OIIMOKH, HETOYHOCTH, 3aTPYJHEHHs NpH IMEepeHOoce 3HaHWM u
YMEHHI Ha HOBbIE, HECTaHJAPTHBIE 3a/1a4H.

BrinonHeHsl Bce o0si3aTesibHbIe YCJI0BHSI MOATOTOBKM CTY-
AEGHTA K IMPOMEKYTOYHOH AaTTEeCTAllUM, NPETyCMOTPEHHBIE
porpamMmon JTucuuIuIMHbl. CTyJIEHT JEMOHCTPUPYET COOTBET-
% CTBHE 3HAHUM, YMEHUH, HABBIKOB ITOKA3aTEISIM, IPUBEICHHBIM B

Opotio TabynLax, onepupyeT NpUOOPETEHHBIMU 3HAHUSIMHU, YMEHUSIMH,
HaBbIKaMH. B TO ’xe BpeMs IpH OTBETE AOIMYCKAET HECYIIECTBEH-
HbIE MOIPEIIHOCTH, 3314l PEIIaeT C HeIOo4YeTaMH, HE BIIUAIO-

IIUMHU Ha OOIIUI XOJT PEeIICHHUS.

BeironHeHsl Bce 00si3aTe/lbHbIE YCJI0BUSI MOATOTOBKH CTY-
AEGHTA K IMPOMEKYTOYHOH AaTTEeCTAllUM, NPETyCMOTPEHHBIE
porpamMmon TucuuIuIMHbl. CTyJIEHT JEMOHCTPUPYET COOTBET-
CTBHE 3HAHUU, YMECHUH, HABBIKOB [T0KA3aTEJISIM, [IPUBEICHHBIM B

y,Z[OBJ'ICTBOpI/ITeJ'IBHO

TabIHUIax, ONepUpyeT MPUOOPETEHHBIMU 3HAHUSAMH, YMEHUSIMH,
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HaBbIkaMu. Ho mokaspiBaeT HeriyOOKHe 3HAHUS, TIPU OTBETE HE
JIOITyCKaeT rpyObIX OMMOOK WM MPOTUBOPEUNH, OJHAKO B Op-
MYJHPOBAaHUU OTBETA OTCYTCTBYET JOJDKHAS CBSI3b MEKIY aHa-
JIM30M, apryMEHTAIlMed W BBIBOJAMH, B PEHICHUH 3a]a4 MOTYT
COJIePIKATHCS TPyObIe OMMOKH. [[71s1 moydeHus MpaBUIIBHOTO OT-
BeTa TPEOYIOTCS YTOUHSIONIUE BOIIPOCHI.

He BbinosiHEHbI 00s13aTeIbHBbIC YCJOBUSI NMOATOTOBKHM CTYy-
JAEHTA K INPOMEKYTOYHOM AaTTeCTAallUH, INPEIyCMOTPEHHBIE
nporpammont aucuurinebl, M cTyneHT neMoHCTpupyer He-
IIOJIHOE COOTBETCTBUE 3HAHUM, YMEHHI, HABBIKOB IIPUBEICHHBIM

HeynosnersopurensHo
B TaOJIMIIaX, TOMMYCKAOTCS 3HAYUTEIILHBIC OIUOKH, TPOSIBIISICTCS
OTCYTCTBUE 3HAHWU, YMEHHIA, HABBIKOB IO PsIYy IOKa3aTesei,
CTYZCHT WCIBITHIBACT 3HAYUTENBHbIC 3aTPyIHEHHS TPH OIIEPH-
POBaHUM 3HAHUSMHU U YMEHUSMH.
3. OueHo4yHbIe CpeCcTBA
HaumenoBanue [IpencraBnenue oue-
Ne Kparkas xapakrepucTrka OLlEHOYHOTO
OLIEHOYHOTO CpeJI- HOYHOT'O CPE/CTBA B
/i CpeacTBa
CTBa dOC
1 Konrponshas (ca- | CpeacTBo npoBepku yMeHui nmpuMeHsTh | KoHTposbHbIe 3a1a-
MOCTOSITEIbHAS) MIOJTyYCHHbIE 3HAHUSA JJIS pelleHus 3a7ad | Hus (mpumep)
pabota OIIpEJIeJIEHHOr0 TUMAa M0 TeMe WU pa3-
(KP) neny
2 | PacuerHo-Tpadu- CpenctBo mpoBepkH yMeHHH mpuMeHsTh | Kommiuekt 3amaHuit
yeckas pabora MOJTyYCHHbIE 3HAaHUS 110 3apaHee onpene- | JJIs BHIIOJIHEHUs pac-
JICHHON MeTOJuKe JUIs peUleHHs 3afad | YeTHO-rpadudeckoit
(PTP) WIM 33JaHUi 10 MOAYJIIO WM JUCHU- | paboThI
IUTMHE B LIEJIOM.
CpencTBo KOHTpPOJIS, OPraHU30BaHHOE KaK
crienraibHas Oecea meIarorndeckoro pa-
YCTHBIH onpoc co- | O0THHKA ¢ 00y4aroIUMCsl Ha TE€MBI, CBS- Bomnpocs! no
3 OecenoBaHue, 3aHHbIC C M3y4YaeMOil IUCIIMIUIMHOMN, ¥ pac- | TeMam/pa3zenaM Juc-
(YO) CUYMTAaHHOE Ha BBIICHEHUE 00beMa 3HAHUM ITUTUTAHBI
oOyyaromierocsi Mo ONpeAeNeHHOMY pas3-
Jieny, TeMe, TpoOIeMe | T.11.
Cucrema cTaHIapTU3UPOBAHHBIX 3a/IaHUM,
4 Tect MO3BOJISIOIIAs aBTOMaTHU3UPO- BapmanT Tecta
(T) BaTh MPOIEAYPY M3MEPECHHS YPOBHS 3Ha-
HUI 1 yMeHUI 00yJaromerocs.
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5 | buners! k 3auety CpenctBo TMpoBEepKH 3HAHWM, yMeHuUH, | bunersl k 3auery
HaBBIKOB. MOXKET BKIIIOYAaTh KOMIUIEKC TE€O-
PETUYECKUX BOIPOCOB, 3aJay, MpPAKTUYE-
CKMX 3a/IaHHM.

(Bx3)

3.1. Tekyumuii KOHTPOJIb

O1eHOYHBIE CPEICTBA TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH BKIIOYAIOT KOHTPOIBHBIE BOIIPOCHI
¥ 3a7aHus B (hopMe OJIAHKOBOTO TECTUPOBAHUS JIJII KOHTPOJISI OCBOSHUS 00YUYaIOIUMHUCS Pa3/IeiioB
JTUCHUIUIMHBL, ipreM PI'P.

Coaepixanue pacueTHo-rpadguyeckoi padotsl no AudpepeHHAIBLHBIM YPABHEHUSIM.
Mertonpbl perienuii quddepeHnnanbHbIX ypaBHEHUH pa3IMyHOro THIIA.

Bapuanrt 3aganus
1. HapucoBaTbh HHTErpajgbHYIO KPUBYIO YPABHEHHUS y' = x2 — ¥, NPOXOIALLYIO

gyepe3 Touky M(2;3/2).Pemnts ypaBHEHNE METOJOM U30KIIMH.
Pemute ypaBHeHus:

2. A4+ y?dx—ydy = x*ydy,

2

3 W _Y 8 ¢

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

2 2
5. xe’ dx+(x*ye’ +tgy)dy =0.
Pemmmts 3amaun Komwm 1s1 ypaBHEHMI:
6. _2 38

, 1)=1,
dx  x® X v
7. 4y +x%y = (x> +8)e *y?, y(0) =1.
8. Pemmth ypaBHEeHUE: Xy 4 xy" = 1
. yp : T
9. Pemmrts 3anaqy Komu: y” =18sin’ ycosy, y@) = %, y'(1) =3.

Pemnte ypaBHeHus:
rrr nr __

10. y'""+y" =x,
11. y"'+5y"+7y +3y =(16x+20)e”,
12. y"+25y =2c0s5x —sin5x +e™,

13. y'-3y'12y=_ +
Y= ge

0.

14. Pemuth kpaeByto 3amauy: Yy’ +2y'+5y=-3sin2x, y(0)=1, y(%j

15. Haiiti coOCTBEeHHbIC 3HAUEHHsSI A ¥ COOCTBEHHbIC QYHKIIUH Y 3a/1a4H:
y'+Ay=0, y(0)=0, y'(b)=y(b).

Pewmnts ypaBHeHus:
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16. x’y"+2xy’' -6y =xInx,
17. y"—xy'—4y=0.
PemmTh cuctembl ypaBHEHUM:
2.1 _ "y r_ _ H
18, {x 7' +5xz+4y =0, 10, {z y—-12, 20. {y 4y —3z+sinx,

y' =1z y'=z-y. 7'=2y—z—-COoSX.

KonTpoubnas paéora Nel

10 00bIKHOBEHHBIM AU (PepeHuaTbHBIM YPABHEHUSIM IIEPBOT0 MOPSIKA

PemmnTh ypaBHeHHs
BapuanTt 1

1) xy'=xeV*+y

2) x%dy —(2xy +3)dx =0

3) (L+ y?sin 2x)dx — ycos2xdy =0
BapuanT 2

1) xy’=xsinl+ y
X

2) Xyr_y:e—xzyS

3) 6y +3x%y+1)y —3xy? +x*=0
Bapuant 3

1) xy' =x2+yi+y

2) sinx-y' '=—ycosx—sinx

2
3) (Xy+siny)dx + (X? + Y% + XC0s dey =0

KonTtpoubnas padora Ne 2
10 00BIKHOBEHHBIM JTHHEHHBIM TH((epeHINATBHBIM YPABHEHHAM
N-ro mopsjaKka
Bapmuanr 1

Peminth ypaBHeHUsA
1) yw_4yrr:1_12X2
y_ Lt

2) Y'+—5= X
r2cos ™
T

3) VYkaszarh BUJ YaCTHOTO PEIICHHS YPaBHEHHSI
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y'+6Yy +9y=e"(x—3)sin 2x
Bapuanr 2
Peminth ypaBHeHUA

1) y"+4y=10sin2x
—2X

14 !’ e
2) V' +4y' +4y=—+r
X
3) VYkaszarh BUJ 4aCTHOTO PEIICHHS yPaBHEHHSI
y" -6y’ +13y =e*(cos2x — 2sin 2x)

Bapuant 3
Pemiurs ypaBHeHus

1) y"+2y —-3y=e*-cosx

2) y"+y=ctgx

3) Vkaszarh BUJ YaCTHOTO PEIICHHS YPaBHEHHSI

y" — 6y’ +18y = xe** cos3x

BapuaHT TecTa no 00bIKHOBEHHBbIM TU(PepeHunATbHBIM YPABHEHUIM

3AJIAHME 1.
VY CcTaHOBUTE COOTBETCTBUE MEXKIY HOMEPOM YPABHEHHUS U €r0 THIIOM
1) xy'+2y=x"sin2x 2) (L+y?sin 2x)dx—2ycos® xdy =0

3) y'_4_Xy:2x\/§ 4) yN3+2X7Yy = X4/3+2y% .

YpaBHEHHUE C pa3JIESIOUIMMUCS IEPEMEHHBIMU,
auHelHoe AuddepeHnnanbHoe ypaBHEHHE,
ypaBHEHHUE B MOJHBIX AU epeHnanax,
ypaBHeHue bepHyiun,

- ypaBHEHUE, IPUBOASIIIEECS K OTHOPOJTHOMY.

3AJJAHME 2.
Jlano ypaBHenue nepsoro mopsaka (5xy” + x°)dx—(y® —5x*y)dy =0 B dopme, comepxkarueii aud-
dbepenmmansL. IIpuBeaNTE €TI0 K BUY, Pa3pelIeHHOMY OTHOCHTEIBHO IPON3BOIHO.

OtBer ‘ ‘

3AJJAHME 3.
Jano muddeperumansHoe ypapHerne Y =(2k +3)x*, Torma ¢ymkmus Yy =2X° sBIAETCS €ro
perienneM pu K, paBHOM:

‘ Otset ‘

3AJIAHME 4.

. dx
OG6umit naTerpan audhepeHIManbHOTo ypapHeHHs Y dy = —, HMMEET B/
X

| OtBer | |




3AJIAHME 5.
VKaKUTe HHTErPAbHYIO KPUBYIO perieHus 3anadn Komu asst 0ObIKHOBEeHHOTO auddepeHimab-
HOrO ypaBHeHHst Xy =y-1, y(l)=2.

yA

N ™ >

0 X
-1

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

3AJIAHHUE 6.
Jlano muddepeHnnansHOe ypaBHeHHE BTOporo nopsaka Y” = X + X. Torna obmee pemenue ypas-

HEHUsI UMEET BUJL
BAPUAHTBLI OTBETOB:

1 1 1 1
Dy=—x*+=x*+Cx+C 2) y=—x*'+=x*+C,x+C
)y 12 3 1 2 )y 12 5 1 2

3) y:2—14x“+%x3+clx+c2 4) y=6x*+2x>+C.x.

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

BAPUAHTBLI OTBETOB:

X3 X2 X2 NG NG
Dy="-+x*> 2)y="—t+"— 3)y="+x’ 4 y="-x
)y i )y . )Y 5 )Y 5

3AJIAHHUE 8.
Hano nuddepenuunanbHoe ypaBHeHHE BTOporo nopsiika 2xy”—y’ =0, Toraa ero oOriee pelieHue

UMEET BUJL:
‘ Otset ‘ ‘

3AJIAHHUE 9.
Jano muddepeHnnaapHOe ypaBHEHHE BTOPOTOo mopsika Yy 'ctg4x + 4y’ =0, Torma ero odmiee pere-

HHUC UMECT BUJ
BAPHAHTBLI OTBETOB: 1) y=0,25C,sin4x+C, 2) y=-C,cos4x+C,

3) y=C,sin4x+C, 4) y=—C,sin4x+C,.
3AJIAHME 10.
KopHH XapakTepuCTHUECKOrO YpaBHEHUS PaBHbI kl = k2 =-1, k3’ 4= +2, Ttorma gyHnamen-

TaJIbHAsi CUCTEMa pEIleHUH JTMHEHHOTro 01HOPOTHOTO UG PEepeHINaTBFHOTO YPaBHEHUS C MOCTOSH-
HbIMU KO3 uninenTamu OyeT UMETh BUA
BAPUAHTBI OTBETOB:

1) Y, = ex’ Yy, = EZX’ Yg = COS3X, Y4 = sin 3x
2) yy=e, y,=e, y;=e¥ vy, =e¥
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3) y,=e*, y,=e”*, y,=cos3x, Yy,=-sin3x

X —-2X

4) y,=e*, y,=xe, y,=e”*, y,=e

3AJJAHHUE 11.
Kopru xapakrepuctuueckoro ypapHenus pasubl K, =k, =5, Kk, , =5=xi. Torna obmee permenue

JUHEHHOT0 OJHOPOAHOrO AU depeHInanbHOr0 ypaBHEHUs ¢ MOCTOSHHBIMU KO3 uunenTamu Oy-
JI€T UMETh BU/L:
| Otser ‘ ‘

3AJJAHHUE 12.
W3BecTHa (yHIaMEHTaJIbHAS CHUCTEMa PEIICHHH OJHOPOAHOTO JHMHEHHOro IudQepeHIaIbHOr0

ypaBHeHus: Y, =1, Yy,=X, Y,=x°. Toria 4acTHOe pelleHHE ypaBHEHMUS, yIOBIETBOPSIOLIEE
HavanbHbIM yenoBusiMm  Y(0) =2,  y'(0) =-1,

y"(0) =—2, pasHo:

BAPUAHTHBI OTBETOB:

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

3AJAHHE 13.
Oynkaus Yy =C,e* +C,Xxe” sBisiercss 00IMM pelieHreM JTHHEHHOr0 0XHOPOAHOTO audhepeHt-
AJIBHOTO YPABHEHUS € MOCTOSHHBIMU KO3 (ULMEHTAMHU, TOT/IA M0 XapaKTEPUCTHYECKOE YPABHEHUE

HMEET BU
BAPUAHTBI OTBETOB:

1) k?-1=0 2) k’-k=0 3) k2+2k+1=0 4) k?—2k+1=0.

3AJIAHHME 14.
Obmee pemenne quddepernnanpHoro ypaBHenus Yy’ +4y +3y =0 wumeer BUjg

‘ Otset ‘ ‘

3AJIAHHME 15.
YacTHOMY  pelIEHUI0  JIMHEWHOro  HEOJHOpoJHOro  aud@depeHIHaTbHOr0  ypaBHEHUS
y"—3y'+2y=2x-1 1o BUIy €ro npaBoil YaCTH COOTBETCTBYET (PYHKIIHS

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

3AJIAHHUE 16.
Jlano nuHeliHOe HeoJHOPOAHOE U depeHIMaTbHOE YPaBHEHUE ¢ TOCTOSSHHBIMU KO3 PHUIIMEeHTaMU

2y"+y'+2y=xe*sin2x. 3amucarh BHJ YaCTHOTO PEIICHHUS C HEOMpeIeTeHHbIME KO HUIIHCH-
TaMH
‘ Otset ‘ ‘

3AJIAHME 17.

Jano nuHeitHoe HeogHOpoiHOe Aud dhepeHIInaTbHOE YPAaBHEHHE C TTOCTOSIHHBIMEU KO3 QUIIMeHTaMI
y"+ 4y =2ctg2x. B xakoM Bue cleIyeT UCKAaTh YaCTHOE PEIICHNE HEOJHOPOIHOTO YPAaBHEHHS Me-
TOOAOM Bapnauml HpOI/I3BOJ'H)HBIX ITOCTOSAHHBIX ?

‘ OtBeT ‘ ‘

3ATAHUE 18.
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Pemenue kpaeBoii 3amaun  y" =2x+1, 0<x<3 y0)=1 y(3)=9/2

UMeeT BUJI
X x? X x?
BAPUAHTBI OTBETOB: 1) y:§+?—3x+l 2) y:€+?—3x+l 3)
3 2 3 2
y:X—+X——Ex+1 4) y:X—+X—+Ex+1.
3 2 3 3 2 3
3AJIAHHE 20.
r_ 3 ,
O6miee pemenue cucteMbl TuddepeHIManbHbIX YpaBHECHUI {y% %
Y. =2Y,-Y,
UMeeT BUJI
BAPUAHTBI OTBETOB:
yl — CleZX + C2e73x1 yl — Clefzx + C2e73x’
1 2
) Y, = %Cle2X —~C,e ™ ) Y, = —%Cle2X —-C,e™
yl — CleZX + C263X, yl — Cle72x + CzeSX’
3 4
) Y, = %Cle2X +C,e¥ ) Y, = —éCle2X +C,e7™.

Kpurepum ouenkmu:

- OIICHKA «3aYTEHO» BBICTABJISIETCS CTYJICHTY, €CJIM OH PETYyJIIPHO B TEUEHUE CEMECTPA MPEACTABIISLIT
pelleHus 3a/1a4, BHIITOJIHUII MOJHOCTBIO BCE 3a/IaHUS U UX 3aIlUTUII, OTBETHB Ha BOMPOCHI MPENo/a-
BaTes;

- OLICHKA «HE 3a4TE€HO» BBICTABJISETCS CTYACHTY, €CJIM OH HEPETrYyJIIPHO B TEUEHHUE CEMECTpPA Mpe.l-
CTaBJISUT PELICHUs 3a]a4, BBIOJIHUI 33/1aHUs HE MOJHOCTHIO MJIM BOOOIIE HE MPEICTaBIsul pabOThI
Ha IIPOBEPKY, JOMYCKAET CYLIECTBEHHbIE HETOUHOCTH B OTBETAX HAa BOMPOCHI MPEMOAaBaTENs.

J111s mpoBeIeHus TEKYIEro KOHTPOJISl 3HAHHUM CTY/IEHTOB B AUCTAHIIMOHHOM (hopMare B pas-
pabotanHoM kadeapoit «MaremaTika» onnaitH-kypcee «luddepeniuanbapie ypaBHEHU» HUMEIOTCS
MPOMEKYTOUHBIE (TPOOHBIE) TECTHI.

3.2. IIpome:xyTOYHaAsA aTTECTALMS

[TpomexyTouHas arTecTanus - (3a4eT) MPOBOAUTCS 10 OUIIETaM B YCTHOM (opme.
Bpewms 11 moAroToBKH 0TBETa Ha BOIPOCHI HEe Oosee 45 MuH.

buner BkItoyaeT OAMH TEOPETUUECKUM BOIIPOC U 3a/1a4H.

KommiekTsl OmiteToB XpaHsartcs Ha kadenpe «MareMaTukay.

TunoBbie BApHAHTHI OMJICTOB NPUJIATAIOTCS.

KommiekT Bonpocos
no aucuuninue «JIuddepeHunajbHbie ypaBHeHH D)

1. OcHoBHbIE TOHATHS TEOPUU OOBIKHOBEHHBIX TU(PPEpEeHIHATbHBIX YPaBHEHUH MEpBOro Io-

psaKa: onpeneieHre 0ObIKHOBEHHOTO NU((epeHIINalbHOTO YpaBHEHUSI, (POPMBI 3aMIUCH OOBIK-

HOBEHHOT0 M (HepeHINaTbHOI0 YpaBHEHHs MEPBOrO MOPSIKA, MOHATHS OOLIEro M 4acTHOTO

pelieHnid, OOIIero u YaCTHOTO HMHTErpajoB.

ITocranoBka 3agaun Ko mis auddepennnanbHoro ypaBHeHHs IEPBOTO MOPSIKA.

3. Teopema cyliecTBOBaHUS U €IMHCTBEHHOCTH pelleHHs i Iu((epeHInaTIbHOrO YpaBHEHUS
IIEPBOTO MOPAIKA.

N
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10.

11.

12.

13.

14.

15.

16.

17.
18.

I'eomeTpuueckuil cMbIc 0OLIEr0 HHTErpaga OOBIKHOBEHHOIO J1.y. IEPBOTO MOPSIKA.
Huddeperunanbabie ypaBHEHUS IEPBOTO MOPSIKA C Pa3fAeICHHBIMA M Pa3ICIIIONUMHUCS TIe-
PEMEHHBIMU.
JIuneitnble quddepeHraIbHbpe ypaBHEHNUS TIEPBOrO MOpsaIKka. MeToJ BapHaluu MPOU3BOJIb-
HOM IIOCTOSIHHOM.
Juddepenunansupie ypaBHeHHs N-T0 Topsiika. OCHOBHBIE MOHATHUSA: (DOPMBI 3aIIUCH, TOHITUS
00I1I€ro ¥ YaCTHOT'O PELICHUH.
[TocranoBka 3agaun Ko u kpaeBoi 3aaun 1151 0OBIKHOBEHHOTO MU (HEepeHIIMATBLHOTO YpaB-
HEHMsI N-To NOopsiIKa.
WuterpupoBanue audQepeHInaIbHbpIX YpaBHEHUH N-TO MOPSAAKA METOJOM TOHM)KEHHS I10-
pska.
JIuneitnsle ogHOpoAHbIe AuddepeHnnanbabie ypaBHeHus N-ro nopsaka. O0mue cBOHCTBa pe-
LICHUH: MOHATHUSA JIMHEHHO 3aBUCUMBIX M JMHEWHO HE3aBUCHMBIX DPELICHUH, ONpeAeIuTeNs
Bponckoro, nonsaTue GpyHaaMeHTaIbHONH CHCTEMBI PEIICHUH,
Teopema o cTpykType 00111ero pemeHus: OObIKHOBEHHOT'O JINHEMHOTO 0JJHOpOoAHOrO Auddepen-
LMAIbHOTO YpaBHEHUS N-TO NOpsIKA.
JIuneitHble ogHOpOIHBIE MU hepeHLInalIbHBIE YPABHEHUS N-TO MOPSJIKA C HOCTOSHHBIMU KO3(]-
¢unmrentTamu. XapakTepUCTHUECKOE YpaBHEHHE, €T0 CBSI3b C JU(PepeHIINaTbHBIM yPaBHEHUEM.
Buj yacTHBIX pemieHuil JIMHEHHOro oxHOpPOIHOro U QepeHIaTIbHOI0 ypaBHEHHUsT N - ro
MopsiIka C TOCTOSHHBIMU KOX((HUIMEHTAMH B 3aBUCHMOCTH OT BHJAa KOpPHEH XapaKTepH-
CTHYECKOI'0 YpaBHEHHS.
JluHelHbIe HEOAHOPOIHBIC T PepeHIInaTbHbIE YpaBHEHHS. Teopema 0 CTPYKType 001Iero pe-
HICHUS.
Perrenne MUHEHHBIX HEOMHOPOIHBIX MU GEPEHIINATBHBIX YPAaBHEHUH C OCTOSHHBIMU KO3(-
¢unuentamu. Merosa nogdopa 4acTHOTO pelIeHus I paBbIX YacTeil Buaa

f(x)=P,(x)e™, f(x)=M cospx+ Nsin X,

f (X) = P(xX)e™ cos Sx +Q(x)e™ sin Sx.

Pemienne JMHEHHBIX HEOJHOPOAHBIX JU(PQPEepeHIMATbHBIX YpaBHEHHH METOJ0OM BapHalluu
MIPOU3BOJILHBIX TIOCTOSHHBIX.
ITocTraHOBKa U pelIeHue 3a/1a4 Ha COOCTBEHHBIE 3HAUCHMSL.
Cucremsl quddepeHunanbHbix ypaBHeHul. [lonsTue HopmanbHOU cucteMsl. [loHsTHS 001IeTO
U 4acTHOTO pelieHui cuctembl. TeopemMa o mpuBeaeHUH IUp(PepeHInaTIbHOr0 ypaBHEHH N-
ro NopsJKa K HOpMaJbHOU cucteme. MeTo ] HCKIIIOUEeHNSI HEU3BECTHBIX.

Tumnosoii BapuaHT OuIeTa
no aucuuniaude «/JIndpepennuaibubie ypaBHeHH»

MUHUCTEPCTBO HAVKHU U BBICIIIET'O OBPA3BOBAHU ST POCCUMCKOI ®EJIEPAIINN

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

®dakyabTeT 6a30BBIX KOMITCTCHIIHH, Kadenpa «MaTtematukay
Huctunmna  «Jluddepennmanbabie ypaBHEHHS
Kypc 2, cemectp 3

3K3AMEHAIIMOHHBIN BUJIET

28



1. OcHoBHBIC TIOHATHS TEOpPHH OOBIKHOBEHHBIX MU((EpEeHIMATBHBIX ypaBHEHUH IEPBOTO I0-
psaKa.
2. Pemmts ypaBHenue: y'' —2y" +y =2X.

3. Pemwuts 3a1auy Kommu: y' = 1% +e¥%  y(0)=1.
+ X

4. HaiiTu oO111ee peleHne CUCTEMBI:
3x
Y1’ =Yy, +e",
Yo =X=Y;+2Y,.

YTBepxkaeHo Ha 3acenannn kadenpsl MareMatuku « 03» 05 2023 r., mporokosa Ne 10

W.o. 3aB. kadeapoit H.B. Bacunbepa / /

HJ’IH MMPOBEACHUA MPOMCIKKYTOYHOI'O KOHTPOJIA 3HAHUU CTYACHTOB B ITUCTAHIIUOHHOM (l)opMaTe
B p8.3pa6OTaHHbIX Ka(bCIIpOﬁ «MaremaTtuka» OHHaﬁH-KypcaX HUMCIOTCA UTOI'OBBIC TCCTHI.
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