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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;

- IpUOOpEeTEeHUE CTyIeHTaMH LIUPOKOT0 Kpyra MaTeMaTUYeCKUX 3HAHUN, YMEHUI U HaBbI-
KOB;

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

- YMEHHUE CTYJCHTaMH pa3BUBATh HABBIKM CAMOCTOSITEILHOTO U3y4eHHUsl yueOHOW U Hay4-
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-
€HHbIE MaTEeMaTUYECKHE METO/IbI B PO(hecCHOHANBHOI 1eATeTbHOCTH.

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

K ocHOBHBIM 3a0auam ocBoeHus: quctuiuinHel «/luddepeHnuansubie ypaBHEHH 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 MTOJTOTOBKY U 00ECIIEUNBAIOIINX €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
aHaJM3a, eCTECTBEHHOHAYYHbIE U OOILIEMHKE-
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 3HAHUN (PU3UKU U MATEMaTUKH JIJIS
pelIeHus 3a/1a4 TEOPETUIECKOTO XapaKkTepa B
podheCCHOHATHHON EATETbHOCTH

2. MecTO TMCHUILTHHBI B CTPYKTYpPe 00pa3oBaTeIbHON 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

OO01mast TpyJ0eMKOCTh JUCIUTUINHBI COCTABIISICT 2 3a4eTHBIE CIMHUIIBI - 72 Jaca.

3.1. Bwuabl yuedHoii padoThl U TPY10€MKOCTH

3.1.1. Ouynas ¢opma o0y4yeHust

Ne Bun yuyeoHoii padoTbi Koausecrso Cemectp 3
4acoB
n/n
AYIUTOPHBIE 3aHATHUS 36 36
B ToMm uucne:
Jlexuun 18 18
1.
CeMuHapcKue/mpakTHYECKUE 3aHSTUS 18 18
2.
JlaGopaTopHbIe 3aHITHS - -
CamocTosiTe1bHAs1 padoTa 36 36
IMpomexxyTouHasi aTTecTanus
3a4yeT 3 3
Hroro 72 72

3.2. TemaTudeckui NJIAH U3y4YeHH s JUCHUNINHBI

Pazmemén B nmprmiioxkenuu 1 k pabodeit mporpaMmme.
3.3. Coneprxanue pa3ieoB IMCHUTITHHBI
BBenenue

[Ipeamer, 3agauu U conepxaHue TUCUUILUIUHBL. OCHOBHBIE ATAlbl PA3BUTHUS AUCLUILIUHBIL.
CrtpyKTypa Kypca, €ro MeCTo U poJjib B MOATOTOBKE OakanaBpa, CBS3b C IPYTUMU IUCIUTUTMHAMU.



Tema 1. [Tuddepennmanbupie ypaBHEHUS TIEpBOTo Topsiaka. Beeaenue. 3amauu, npuBo-
e K 1udepeHuanbHbIM ypaBHEHHSM MIEPBOTo nopsiaka. OCHOBHBIE MOHATHS OOBIKHOBEH-
HbIX AU depeHnnanbHbIX ypaBHeHH nepBoro nopsaaka. [Tocranoska 3agaun Komu. Teopema cy-
IIIECTBOBAHUS U €IMHCTBEHHOCTHU pelieHus. OO0I1ee U 4acTHOE pelIeHUs, 00NN U YaCTHBIN WH-
Terpaisl. ['eomeTpudeckuii cMbICI OOILEro MHTerpaa.

VYpaBHEHUS ¢ pa3/IeleHHBIMU M Pa3AesSIOMIMMUCS ePEeMEHHBIMU, OJHOpoaHbIe audde-
pEHLMANIbHbIE YPaBHEHUS U IPUBOJIAIINECS K HUM, YPAaBHEHUS B MOJIHBIX AU depeHuanax.

JInnelHble 1.y. IEPBOro MOPSAAKA U ypaBHEeHUs bepHyiuin. Pernienue TuHEHHbIX ypaBHe-
HUM METOJOM BapHalluM MPOU3BOJILHON MTOCTOSSHHOW, METOJIOM MPOU3BEAeHUN bepHyuiu.

Tema 2. [luddepennnanbubie ypaBHEHUS BRICIINX TOPsiIKOB. Dopmbl 3anmcu 1uddepeH-
LIMAJILHOTO ypaBHEHUs N-ro nopsaka. Obuiee n yactHoe pemienus. [locranoska 3agaun Komm,
KpaeBou 3a1auu. MIHTerpupoBanre METOA0M ITOHMKEHUS MTOPSAKA.

Tema 3. JIuneitasie onHOpoaHBIE AU DepeHIInaTbHBIE ypaBHEHUS N — ro mopsiaka. Oorue
CBOWCTBA PEUICHUN JMHEHHBIX OJHOPOAHBIX MU(QepeHIHaTbHbIX YpaBHEHHH N — TO MOpsAKa.
Teopema 0 cTpykType OOLIEro pereHus JMHEHHBIX OJHOPOIHBIX TU(depeHIINAIbHbIX YpaBHE-
HUM N — ro nopsaka. [lonsatue GpyHaaMeHTaIbHOW CUCTEMBI PEILIEHUH JIMHEHHOTO OJTHOPOJAHOIO
T pepeHIMaIbHOro ypaBHEHHs N — ro MOopsJIKa, €€ HOCTPOSHHE JUIsl ypaBHEHUH € TOCTOSTHHBIMU
ko3P dunreHTamMu. XapakTepuCTHIECKOe YpaBHEHNE. By 4acTHBIX pelIeHui JIMHEHHOTO 0THO-
poaHoro auddepeHaIbHOro ypaBHeHs N — ro Nopsiika B 3aBUCUMOCTH OT BUJa KOpHEH Xapak-
TEPUCTUYECKOTO YPABHEHMUSL.

JIuneitHble HeoHOPOAHBIE AU depeHLnanbHble ypaBHEHHU N — IO MOPAIKA C MOCTOSH-
HBIMHU KO3 unreHTamMmu. Teopema o CTPyKType OOIIero peeHns TaKux ypaBHeHud. MeTox moj-
60pa yacTHOTro perieHus (MEeToJl HeolpeIeIeHHbIX K03()(PULMEHTOB) s pa3IMUHBIX CHELUalb-
HBIX BUJIOB IIPABOM YACTH.

JIuneltHble HEOTHOPOJHBIE TU(depeHIaTbHbIE YPaBHEHHUS BTOPOIo nopsaka. Metox Ba-
pHUaIUK POU3BOJIBHBIX TOCTOSTHHBIX.

Tema 4. Kpaeble 3a1aun. 3ajauu Ha COOCTBEHHBIE 3HAUCHMUSL.

Tema 5. Pemenne nuddepeHnanbHbIX ypaBHEHUH C TEPEMEHHBIMU KO3(DPHUIIEHTaMU.
HuddepenunansHoe ypaBHeHHe Diniepa. IIpuMeHeHne CTENEeHHBIX PAAOB K MHTETPHUPOBAHUIO
T depeHIMATBHBIX YPaBHEHUH C IEPEMEHHBIMU KO3 PUITUEHTaMHU.

Tema 6. Cuctembl 00BIKHOBEHHBIX AU (epeHInanbHbIX ypaBHeHHH. OCHOBHbBIE TOHATHS.
HopmanbHble cucTeMBbl TUHEHHBIX OJTHOPOIHBIX M HEOJHOPOIHBIX AU (hepeHInaIbHBIX YpaBHe-
Huil. TeopeMbl 00 SKBUBaJIEHTHOCTU AU(PepeHIINaNbHOr0 YpaBHEHUS N-TO MOPsJIKa U HOPMaib-
HOM cuctembl N nuddepeHnnanbHbIX ypaBHeHUH. Perenue TMHEHHBIX OHOPOIHBIX U HEOAHO-
POZIHBIX CUCTEM OOBIKHOBEHHBIX U (hepeHIIMaTbHBIX YPaBHEHUI ¢ TOCTOSTHHBIMU KO3 PUITHEH-
TaMH.

3.4. TemaTuka NpakTHYeCKHX 3aHSITHI M0 AUCIHUNINHE
«InddepenunanbHbie ypaBHEHUD)

3.4.1. Ounas popma 00yueHuUst

Noe zagsaTus Tema 3angaTus

1 Pemrenne nudepeHIManbHbIX ypaBHEHUH (I.y.) TEpPBOTO MOpsaKa ¢
pa3eICHHBIMA U PA3JICIISTFOIIMMICS TIEPEMEHHBIMHU
Pemenre oMHOPOAHBIX M.y. W IPHUBOJISITUXCS K HUM.
Pemenne ypaBHeHmit B monHbIx auddepenmnmanax
JIunelinple 1.y. nepBoro nopsaka u ypasHeHus beprymin Meron Bapu-
alliy MTPOU3BOJILHON MOCTOSIHHOM, MeTO nmpou3BeneHuil beprymnu.
KonTponbHast paboTa 1o j1.y. IepBoro mopsijika
WurterpupoBanue A.y. N —T0 MOPSAKA. METOJOM MOHMWKEHUS MOPSIKA

OO B WIN




HHTGFpHpOBaHI/Ie A.y. N —TO mopsakKa. METOAOM ITOHMXKCHHS IOpsaKa

7
(IpoaomKeHwe)
Jluneitapie omHOpOMHBIE M.y. N —To mopsaka. [loctpoerne QpyHmamen-
8 TaJbHON CUCTEMBI PEIICHUI IS yPAaBHEHUH C TOCTOSTHHBIME KO3 urm-

SHTaMU. XapaKTEepPUCTHICCKOE YPaBHEHHE.

Pemenne nuHEHHBIX HEOAHOPOAHBIX /I.y. N-TO MOPSAIKA C TOCTOSTHHBIMHU
9 KO3 GUITUCHTaMU T Pa3IMYHbIX CICIUATBHBIX BHJOB MPABOM YaCTH
METOJIOM HEONPEACICHHBIX KO3 (PHUIIMESHTOB.

Pemenne nuHEHHBIX HEOAHOPOAHBIX /I.y. N-TO MOPSIKA C TOCTOSTHHBIMHU
10 Kod(PUITMEHTAMH I Pa3TUIHBIX CICITHATBHBIX BUIOB IIPABOM YacTH
METOJIOM HEOMPEACICHHBIX KOAPDUITMEHTOB (IPOJOKCHHUE).

Jlunelinpie HEOAHOPOIHBIE N1.y. BTOPOTO MOPSIKA C MOCTOSHHBIMHU KO-
11 s¢dunmenTaMu ¢ TpPOU3BOIFHON HENMPEPHIBHOM MpaBoi YacThio. Metox
BapHaIly MPON3BOJIbHBIX IOCTOSIHHBIX.

12 Kpaesbie 3aaun. 3a1aun Ha COOCTBEHHBIC 3HAUCHHUS.

KontponsHas pabora 1o auHEHHbIM Tu(QepeHInaIbHbIM ypaBHe-
HUSIM C IOCTOSIHHBIMU K03 puimenTaMu N-ro mopsiaka

13

14 Juddepennmansaple ypaBHEHHSI ¢ NEPEMEHHBIMH KO3 PHUIMEHTaMHU.
VpaBHenue Dilnepa. IIpuMeHeHrE CTENEHHBIX PSAOB C HEONpPEIEscH-
HBIMU K03 (QUIIEeHTaMH K UTETPUPOBAHMIO JINHEWHBIX /I.y. C TIEpEeMEH-
HBIMHU KO3 PHUIMEHTAMH.

15 WnTerpupoBanue 1.y. ¢ mepeMEeHHBIMHA KOA(PGHUITUEHTaMH C MTOMOIIIBO
pasyiokeHus penieHus B psaj Teinopa
16 CucteMbl OOBIKHOBEHHBIX OU(QQEepeHIUANILHBIX YpaBHEHHN. PereHue

HOPMaJIbHBIX CHCTEM JTHHEHHBIX AU (hepeHIaTbHbIX YPaBHEHUH METO-
JIOM UCKJIFOYEHUSL.

17 PereHne TMHEHHBIX OJHOPOAHBIX CHCTEM (G HEepeHINANBHBIX YpaBHE-
HUW METOJIOM Difiepa.
18 KoHTposnbHOE TeCTUpOBaHHE

=

4. YueOHO-MeTOAUYeCKOE U HH(POPMALIMOHHOE o0ecrieueHne

4.1. HopmarTuBable 10kyMeHTbI 4 'OCTb1

®I'OC 15.03.01. MammHocTpoenue. 2021.

AkaneMuyeckuil yueOHbIH 11aH Mo HanpasieHuto noaroroBku: 15.03.01 MamunocTpoenue.
[Tpoduie: O6opynoBaHHE U TEXHOJIOTUU CBAPOYHOTO MPOU3BOJACTBA. DPopMa 00yUyeHHs — 04-
Has. 2024.

Martpuna pacnpeneneHus KOMIETEHIUH 110 HanpasiaeHuto noarotosku 15.03.01 MammnHo-
ctpoenue. [Ipopuns: O6opyaoBaHNE U TEXHOJOTHH CBAPOYHOTO MPpou3BoACTBa. Dopma 00y-
yeHus: oyHas. 2024.

Vka3 [Ipe3unenta Poccuiickoit @eaeparum ot 01.12.2016 Ne 642 «CtpaTernn Hay4YHO-TEX-
HOJIOrM4ecKoro passutus Poccuiickoit denepanumy.

[Tpuxa3z MunucrepcTBa o6pazoBanus 1 Hayku Poccuiickoit denepanuu ot 23.08.2017 Ne 816
«O6 ytBepxxaenun Ilopsaka npuMeHEHHUs] OpraHU3aMsIMH, OCYIIECTBISIOIUMI 00pa3oBa-
TEJIbHYIO AEATEIbHOCTD, NEKTPOHHOTO 00yUYeHHSs, AUCTAaHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHO-
JIOTH TIPU peann3annu o0pa3oBaTeIbHBIX IPOrPaMM».

4.2. OcHoBHasl IMTepaTypa



1. demuposuu b.I1., Monenos B.I1. JIluddepenimanpabsie ypaBHeHUS: yueOHOE TTocoOne. M.
W3n-Bo «Jlanby, 2019. 280 c.

2. bepkos H.A., Munocnies B.b., [Tymkaps E.A. Kypc MaTeMaTUK# 15l TEXHUYECKUX BBICIITHX
yueOHbIX 3aBeleHMil: ydyeOHoe mocobme. Yacts IlIl. M.: MI'MY, 2011. 505 c.
https://e.lanbook.com/

4.3. JlomosHHMTebHAsI JIUTEpaTypa

1. TMuckynos H. C. luddepennnanbnoe 1 HHTETpaIbHOE UCYUCICHUS 711 BTY30B. B 2-X TO-
Max. M.: Uuterpan - [Ipecc, 2009. 180 »k3.

2. 3yoxos B.I'., JIsxosckuii B.A., Mapteinenko A.W., Munocues B.b. Kypc Briciieii mare-
MaTuku: YdeOHoe mocobue s Bry3oB. Yacte Il M.:. MI'MY, 2007. 527 c.
https://e.lanbook.com/

3. Koran E.A. OObIKHOBEHHBIE IUCLUILIMHE JU(PPepeHIIMaIbHbIE YPAaBHEHHS U ONIEPALIUOH-
HOE HCUHCIeHne. YueOHoe nocobue mo «MaTeMaThKay Jjsl CTYJCHTOB BCEX CIIeIHab-
HocTeil. M. 2006. 693 sk3.

4. Koran E.A. OGsikHOBeHHBIE MU hepeHInaIbHbIe YpaBHEHHS H BApUAIIMOHHOE UCUHUCIIe-
HUE B IIPUIIOKEHUHU K Pacy€Ty aBTOMOOMIbHBIX KOHCTPYKLUH. Y4yeOHOoe ocodue 1o auc-
nurmuHe «Marematukay sl CTYJEHTOB Beex criennanbHocted. M.: MAMMU, 2010. 200
ak3. http://lib.mami.ru/lib/content/elektronnyy-katalog. DnekTponHslii pecypc.

4.4. JaexkTpoHHBbIE 00pa3oBaTelbHbIE PeCypPChl

[TpoBenenme 3aHATUH U aTTeCTallMi BO3MOXHO B IUCTAaHIIMOHHOM (opMaTe ¢ MPUMEHEHUEM CH-
CTeMBbI TUCTAaHIMOHHOTO oOyueHus yHuBepcurera (CAO-LMS) Ha ocHOBe pa3padOTaHHBIX Ka-
dbenpoit «MaTemaTuka» IJIEKTPOHHBIX 0OpazoBaTenbHBIX pecypcoB (DOP) mo Bcem pasnenam
MpOrpaMMBI:

Hazsanue D0P
Hudpdepenumansusie  ypaBse- | https://online.mospolytech.ru/course/view.php?id=4396
HUA
OcHoBbl BapuarmonHoro wuc- | https://online.mospolytech.ru/course/view.php?id=476
YUCJICHUA

Pa3zpaborannbie DOP BKII0OYatOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.
[Topsimok mpoBeseHust padoT B JUCTAHIIMOHHOM (hopMaTe yCTaHABIMBAETCS OTACIbHBIMU PACIO-
PSUKEHUSIMH TTPOPEKTOpa 1o yueOHOM paboTe U/Uiu LIEHTPOM y4eOHO-METOINYECKOM pabOTHI.

Ka)K}IBIfI CTYJIeHT 06ecnequ I/IHJII/IBI/IHyaJ'IBHBIM HeOFpaHI/I‘-IeHHBIM JIOCTyrIOM K BHGKTpOHHOfI

OMOJIMOTEKE MOCKOBCKOTO IOJIUTEXA

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

HuTepHeT-pecypchbl BKIOYAIOT Y4eOHO-METOAMYECKHE MaTepuaibl B JJIEKTPOHHOM BHJIE, Mpe-

CTaBJIEHHLIE HA CalTe mospolytech.ru B pas3Aaciie: «HCHTp MaTEMaTU4YCCKOIro 06pa3OBaHI/ISI»

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

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

Tects! 10 BEICIIEN MatemaTuke http://function-x.ru/tests higher math.html.

ITone3nrie qu6HO-MeTOIlI/ILICCKI/IC u I/IH(I)OpMaI_[I/IOHHLIC MaTcepHraJbl HPCACTABJICHBI Ha caurax:
http://exponenta.ru, http://egworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepeuens pecypcoB HH(DOPMAIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTr « MHTEepHET» ISl OCBOCHUS

JUCHUTUTHHBL: WWW.matematikalegko.ru>studentu, www.i-exam.ru.
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4.5. JIuieH3MOHHOE W CBOOOTHO pacnpocTpaHsieMoe MPOrpaMMHoOe

o0ecreyeHue
Ne| HammenoBanue | Pazpadorunk IO HJoctynHocTh Ccbuika Ha Equnblii peectp
(mpaBoo0J1aga- (IMEeH3UOHHOE, | POCCUIICKUX MPOrpPamMM st
TeJIb) cB0O0OJHO pac- 9BM u B/l (mpu Hagau4un)
NMPOCTPaHsieMoe)

1 [Astra Linux | OOO JIutieH3HOHHOE https://reestr.digital.gov.ru/ree
Common Edition [ "PYCBUTEX- str/305783/?sphrase_id=9540

ACTPA" 36
2 | MoiiOduc OO0 "HOBBIE JIutieH3nOHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase _id=9433

TEXHOJIOT" 75

4.6. COBpeMeHHbIe IIpO(l)eCCI/IOHaJILHble 0a3bl JAHHBIX " I/IH(l)OpMaIII/IOHHble cipa-
BOYHBI€ CUCTEMBI

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

HaumenoBanue

CcblIKa Ha pecypc

JocTynHocTh

HNupopmManoHHO-CIIPAaBOYHBIE CHCTEMBbI

Stack Overflow

https://stackoverflow.co

HoctynHa B cetn UH-

TEepHET 0e3 orpaHuye-

CTBCHHBIX 06paSOBaTeJ'IBHI)IX CTaH-
AapTOB BBICIICTO O6pa3OBaHI/I$I

m/ .
HUM
Nndopmanmonnsie pecypest Cetnn | http:// www.consultant.ru | Jloctymao
KoncynperantlIimroc
[Topran ®PenepanbHbIX rocynap-
http://www.fgosvo.ru. HoctymHo

JIeKTPOHHO-0UOJINOTEYHbIE CHCTEMBI

ru/

Jlanp https://e.lanbook.com/ Hoctymnua B cetn UH-
TepHeT 0e3 orpaHuye-
1302071

IPR Books https://www.iprbookshop | locrynHna B cetu MH-

TepHeT 0e3 orpaHuye-
HUHI
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IIpodeccnonanbHbie 0a3bl JAHHBIX

ba3a qaHHBIX Hay4HOM SJIEKTPOH- http://www.elibrary.ru JlocTymHo
HOU OMOJIMOTEKU

(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | JloctymHo
noJinTeMaTudeckasi peepaTuBHO-
oubnuorpaduueckas u
HayKoMeTpuieckas (Onbamomerpu-
yeckas) 6aza JaHHBIX

5. MaTepuajibHO-TeXHHYECKO0e o0ecneyeHune JUCHUIINHbI

MaTepI/IaﬂbHO — TEXHHUYCCKas 68,38, YHUBCPCUTCTA o0ecrieunBaeT IMPOBCACHNEC BCCX BUI0B
3aHSTHH, IPETYCMOTPEHHBIX YIEOHBIM IJIAHOM, U COOTBETCTBYET JCHCTBYIONIMM CAHUTAPHBIM H
IMPOTHUBOIIOKAPHBIM IIpaBUjIaM U HOpMaMm.

Kadenpa «Maremarnkay He pacrojaraeT COOCTBEHHBIM ayIMTOPHBIM (OHIOM U HCIIOJb-
3yeT yueOHbIE ayUTOPHH U3 001Iero (JOH/Ia YHHBEPCUTETA.

[Tpu HEOOXOMUMOCTH /ISl IPOBEACHHS HHTEPAKTUBHBIX MPAKTHYECKUX 3aHATHH HCIIOJb3Y-
IOTCA KOMIIBIOTCPHLBIC KJIACChl YHUBCPCUTCTA.

6. MeToanM4ecKue peKOMEHAAUN
6.1. Meroauueckue peKoOMeHIAIUM sl IPenoaaBaTesis no
OpPraHu3anuu o0y4eHust

ITpexne Bcero, cieayeT oOpaTUTh BHUMAaHUE CTYAEHTOB Ha TO, YTO MPAKTUYECKH BECh U3Y-
YaeMbIi UMU MaTepHall SIBJISETCS Ul HUX HOBBIM, HE M3y4YaBIIMMCS B NPOTpamMMeE CpeaHEN
mikosibl. OJHAKO OH He TpedyeT KakoM-1uOo crenuanbHOM (JIOMOJHUTENbHOM) MOATOTOBKU U
BIIOJTHE MOJKET OBITh YCIEIIHO U3YY€H, €CIIM CTYICHTHI OYyT MOCelaTh 3aHATHS, CBOEBPEMEHHO
BBITNOJIHATH JOMAIITHUE 33JaHHsI ¥ TI0JIb30BaThCS (IIPU HEOOXOAMMOCTH ) CUCTEMOM IIAHOBBIX KOH-
CyJIbTalluil B TEUEHHE KaXKJOr0 ceMecTpa. Bomlenmme B Kypc MaTeMaTHKU pa3/ieibl SBISIOTCS
KJIACCUYECKHUMH, B TO 7K€ BPEMS OHU NPAKTUYECKU OPUEHTUPOBAHBI, TAK KaK UMEIOT LIUPOKOE pac-
IIPOCTPAaHEHNUE I PEIICHUs Pa3HOT0 POAa 3a/1a4 BHYTPU CaMOW MaTeMaTHKU U NMPUKIIAIHBIX 3a-
nad. MIX ocBOe€HHE MOMOKET CTyJIEHTaM JIOTHYECKH BEPHO, apryMEHTHPOBAHO M SICHO CTPOUTH
YCTHYIO M IUCBMEHHYIO Pedb, YCIEUIHO MPUMEHATh HAKOIUIEHHBIE 3HAaHUs B MPO(ecCHOHAIBHOM
JESITeIbHOCTH.

Heo6xonumo ¢ camoro Hauana 3aHATUH PEKOMEH/I0BaTh CTYA€HTaM OCHOBHYIO U JIOTIOJI-
HUTEJIbHYIO JIUTEPATypy, a B KOHIE CEMECTPa JaTh CIUCOK BOIIPOCOB JJIsl TIOATOTOBKH K SK3aMEHY.

Ha nepBoM 3aHATHH 1O JUCHUIUIMHE CIeyeT 0053aTeNIbHO MPOMH(POPMUPOBATH CTY I€H-
TOB O BUJE U (popMe MPOMEKYTOUHOM aTTeCTAlluU MO AUCIUILIMHE, CPOKaX & MPOBEACHNUS,
YCIIOBUSX JIOMYCKa K POMEXKYTOYHOM aTTECTALlMH, IPUMEHAEMBIX BUAAX IIPOMEKYTOUHOTO KOH-
TPOJISL.

CoobOpaxeHusi 1 peKOMEHJalluY, IPUBEJCHHbIE B . 9 pabouell nmporpaMmsbl I CTYy/I€H-
TOB, JIOJKHBI OBITh YETKO C(POPMYITMPOBAHBI M M3JI0KEHBI KIMEHHO MPEIoiaBaTeIeM Ha JIEKIHIX
IIPAKTUYECKUX 3aHATUSAX U KOHCYJIbTALUAX.

W3noxeHne TEOpeTHYEeCKOro Marepuana JOHKHO COMPOBOXKAATHCS WIUIIOCTPATUBHBIMU
IpUMepaMu, TIIATEILHO OTOOPAaHHBIMH MPETOaBaTEeNIeM TaK, YTOObI TEXHHUECKUE TPYIHOCTH U
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BBIKJIIAJKH ITPU PECIICHUH 3aJa4l HC OTBJICKAIU OT I''TABHOT'O: OCMBICJIICHUA UJCHU U CYTU IIPUMCHA-
C€MBbIX MCTOJ0B. CJICI[yeT BCCTrAa YKa3bIBATh NPUMEPHI IPAKTHUYCCKOI'O MPUMCHCHUA PACCMOTPCH-
HBIX Ha 3aHATHUSAX YPaBHCHHUU U (PopMyII.

HpaKTI/I‘-IeCKI/IC 3aHATHUA JOJDKHBI OBITH OpTraHrU30BaHbI MPETIOAABATCIICM TAKUM 06pa30M,
4TOOBI OCTaBAIOCH BpEMs Ha MEPHOANYCCKOE BBIIIOJHCHHUE CTYACHTAMU HEeOOIBIION CaMOCTOS-
TEJIbHOU pabOoThI B ay TUTOPHUHU IJIsl IPOBEPKU YCBOCHHUS U3JI0KEHHOTO MaTepHaa.

HpenonaBaTenL, BG,HYI_HI/Iﬁ MMPAKTUYCCKUEC 3aHATHS, JOJKCH COITIaCOBLIBATH y‘IC6HO — TE-
MATHUYECKHA IJIaH 3aHATHH C JIEKTOPOM, UCTIOIB30BaTh €AUHYIO CUCTEMY 0003HAYCHUN.

[IpenomaBaTento cienyeT JOOMBATHCS CUCTEMATHYECKON HEMPEPHIBHOW pabOThI CTYIEH-
TOB B TCUCHHEC CCMECTPaA, HCO6XOI[I/IMO BBIABJIATH CUJIBHBIX CTYJCHTOB U IIPUBJICKATH UX K Hay‘IHOﬁ
pa60Te, K YU4AaCTHIO B pa3HOIr'o poJia OJIMMIIMagaX U KOHKYpCax.

CTYILCHT JOJDKCH OIIYIIATh 3aMHTCPCCOBAHHOCTE NMPCTIOAABATCIIA B JOCTHXKCHUN KOHCY-
HOTO pe3yJibTaTa: B NMPUOOpPETEHWH OOYyYarOUTUMHUCS TPOYHBIX 3HAHWUH, YMEHHUA W BIAJACHUS
HAKOIUICHHOHM MH(pOpMammel Ui pelieHus 3a1a4 B podeccnoOHabHOM e TEIIBHOCTH.

6.1.1. O0pa3oBaTebHbIE TEXHOJIOTHHI

B03M0KHO MpOBeICHNE 3aHATHI U aTTECTAIMi B TMCTAHIIMOHHOM (hopMaTe C MPUMEHEHUEM CH-
CTeMbI JUCTAHIMOHHOTO 00y4eHus yauepcurera (CJJO-LMS) Ha ocHOBe pa3paboTaHHBIX Ka-
dbenpoit «MaremaTrkay 3JIEKTPOHHBIX 00pa3oBarenbHbIX pecypcoB (DOP) (cMm. m.4.4).

[Topsimok mpoBeeHUS PadOT B AUCTAHIIMOHHOM (hOpMaTe yCTaHABIUBACTCS OT/ICITHHBIMU PACIIO-
PSDKEHUSIME ITPOPEKTOPA 10 yueOHOM paboTe 1/MiTH IEHTPOM Y4eOHO-METOINYEeCKOi paboThI.

6.2. MeTroauueckue yKazaHus 1JIsl 00y4aOUIUXCS 10 0CBOEHUIO
AUCHMIIHHBI

Wzydenune nuddepeHnnanbHpIX ypaBHEHHH HMEET BaKHEHIIee 3HaUeHHE B MaTeMaTH4e-
CKOM 1moArotroBke MHxkeHepa. OObACHSAETCS 3TO TeM, YTo AudQepeHraIbHble YpaBHEHUS Mpe-
CTaBJISIFOT OO0 MaTeMaTHUECKHUE MOJIENIN CaMbIX pa3HOOOpa3HBIX MPOLIECCOB U SBJIEHUH, TaK KaK
UX PELICHUs MO3BOJISIOT OMUCATh SBOIIOLHUIO U3y4aeMOro IpoLecca, XapakTep IPOUCXOAAIINX C
MaTepUaIbHOW CHCTEMOW N3MEHEHUH B 3aBUCUMOCTH OT IIEPBOHAYAIBHOI'O COCTOSIHUS CUCTEMBI.
OTnuuuTenbHOE CBOUCTBO AU pepeHIInanbHbIX ypaBHEHHH COCTOUT B TOM, YTO MPU UX UHTETPU-
pOBaHUM OOBIYHO MONyYaeTcs OecuucIeHHOEe MHOXKECTBO pemieHuid. /st ypaBHeHus nepBoro
HOps/IKAa 3TO MHOKECTBO OMMCHIBAETCS OJHOM MPOM3BOJIBLHON MOCTOSHHONW. UTOOBI BBIIENNUTE U3
0ECKOHEYHOT0 MHOXECTBA PEIICHUI TO, KOTOPOE OMUCHIBAET UMEHHO JIaHHBIH Mpoliecc, He00Xo-
JIMMO 33/1aTh JIOTIOJIHUTENBbHYI0 HH(POPMALINIO, HAIPUMEp, 3HaTh HayallbHOE COCTOSHUE MpOoLeC-
ca. Takoe TONOJHUTENBHOE YCIOBUE HA3bIBAECTCS HAYAJIbHBIM YCIOBUEM.

3anada UHTErpupoBaHus AU(QPepeHINaTbHOTO YPaBHEHMS IEPBOT0 MOPSIKa COBMECTHO
C HA4YaJIbHBIM yCJIOBHEM HA3bIBACTCSl HA4AJIBHOM 3a1adeil wim 3agaden Komm.

Jns muddepeHImanbHbpIX YpaBHEHUH IEPBOT0 MOpsKa CIeAyeT pa3indaTh ooliee, yact-
HOE M 0C000€ PEIICHMs, a TAK)Ke OOIIHi, YaCTHBIN M 0COOBI UHTETPAJIHI.

IIpu uHTErpUpOBaHUM YpaBHEHUI NIEPBOTO MOPSIKA HAZO MPEXK/IE BCETO ONPEAETUTD THII
YpaBHEHHS, a 3aTEM YK€ MPUMEHUTh TOT WIK HHOM MeTo pemieHus. Hano o6s3arenbHO OCBOUTH
IPOLEAYPY NPUBEACHNS YPaBHEHUS MIEPBOTO MOPsAKA K YPAaBHEHUIO C pa3elIEHHBIMH IIEpEMEH-
HBIMH, TaK KAK UIMEHHO TAKWE YPAaBHEHUS MOKHO HEITOCPEICTBEHHO HHTETPUPOBATh.

Jns nuddepeHnanbHbIX ypaBHEHUH N — ro mopsijika 0043aTelbHO 3HaTh OCTAaHOBKH 3a-
naun Komm, kpaeBoii 3a7a4uu, 3a1a4yu Ha COOCTBEHHBIC 3HAUCHHUS.

B Teme, mocBsieHHON JMHEHHBIM TU(epeHIINaIbHBIM YpaBHEHUSIM N — IO MOpsKa,
HaJI0 3HATh TEOPEMBI O CTPYKTYpE OOILEro pemeHrs OAHOPOIHBIX U HEOJHOPOIHBIX YPaBHEHUH,
TaK KaK OHM YKa3bIBalOT IyTh IMOCTPOEHUs oO1ero pemrenus. OOpaTuTh BHUMAaHUE Ha TO, YTO
pelIeHUEe TMHEHHBIX OJHOPOJIHBIX AU((epeHInaNnbHbIX YPaBHEHUH N — ro MopsiiKa ¢ MOCTOSH-
HBIMHU KO3 PHUIMEHTaMH HE TPeOyeT HHTETPUPOBAHMSL, & CBOJUTCA K YHUCTO anreOpanyeckoi mpo-
OseMe HaXOKIEHUs KOPHEH COOTBETCTBYIOLIETO XapaKTepUCTHUYECKOro ypaBHeHus. Hano 3Hath
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BUJI YaCTHBIX PEIICHUH JTMHEHHBIX OTHOPOIHBIX U (HEepeHITNATFHBIX ypaBHEHUH N — IO IOPsIIKa
C IOCTOSTHHBIMU KO3((DUIIMEHTAMH B 3aBUCHUMOCTH OT BUJa KOPHEH XapaKTePUCTUYECKOTO YpaB-
HCHHSL.

Hano 4eTko ysSCHUThH aJrOPUTM MOCTPOCHUSI YACTHBIX PEIICHUN JTHHEWHBIX HEOIHOPO/-
HBIX au¢depeHIInaIbHbIX YPAaBHEHUH METOI0M MO100pa (METOA0M HEONPEeIeICHHBIX KO3 HHIIH-
€HTOB), 0OpaTHB BHUMaHHE HA TO, YTO B 3TOM CIydae BUJ YACTHBIX PEIICHUH HEOTHOPOIHOTO
YpaBHEHHSI COOTBETCTBYET IO CTPYKTYPE 3aJlaHHOM MPaBOW YacTH.

7. ®OoH OLIEHOYHBIX CPEACTB

@DOHJ1 OLIEHOYHBIX CPEACTB IpenacTaBieH B [Ipunoxenun 2 k padodeil nporpaMMe U BKIIIOYAET
pa3nelsr:

1. Metoabl KOHTPOJIA U OLIEHUBAHUS PE3YJIbTATOB 00yUEHHUS

2 [llkana ¥ KpUTEPUU OLIEHUBAHUS PE3YIbTaTOB 00yUEHUS

3. OueHouHbIE CpEeACTBA

3.1. Tekyuuii KOHTPOJIb

3.2. IlpoMexyTouHasi 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 MTPABON YacTH.

11

3.12

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

12
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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.
HHTerprpoBaHne METOIOM CTETICHHBIX PS/IOB.

14

3.15

[IpuMeHeHHEe CTEMEeHHBIX PSIOB C HEompene-
JICHHBIMU KO3 duimenTamu, psga Ternopa k
WHTETPUPOBAHUIO JI.y. C TICPEMEHHBIMU KO-
(bunmeHTaMu

15

3.16

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

16

3.17

Pemenue nMHEHHBIX OJHOPOAHBIX CUCTEM JH(]-
(hepeHIMaNBbHBIX YPaBHCHHH METOAO0M Diinepa.
BekoBoe ypaBHeHHE

17

3.18

KOHTpOJ’Ibﬂoe TECTUPOBaAHUE
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@opma ammecmauyuu

19-
21

Bcero yacoB no jucuuiinHe

B TPETHEM CEMECTPE.
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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 BCC 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 CUTyallHUsIX MMOBBINICHHOHN CIIOKHOCTH. HpI/I 9TOM
MOTYT OBITh AONYIICHBI HC3HAYUTCIIbHBIC OI_HI/I6KI/I, HCTOYHOCTH, 3aTPyAHCHHUA
IIpHU AHAJIUTHYCCKUX OIICpaluiaX, IMEPEHOCC 3HaHUHN U YMCHI/Iﬁ Ha HOBBEIC, HC-
CTaHAAPTHBIC CUTYyalluH.
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He BhinosiHeHb! 00s13aTe/IbHbIE YCI0BHS MOATOTOBKH CTY/IEHTA K MPOMeEXKY-
TOYHOH aTTeCTaAlUM, NpeoyCMOMmMpeHHble npocpammon oucyuniunst, VJIA
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 3HAYUTEIIbHBIC 3aTPYIHEHUS TIPU ONIEPUPOBAHUH
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
BBITTOJIHEHHS BCEX BUJIOB yUEOHOM pabOThI, MPETyCMOTPEHHBIX Y4eOHBIM IIAHOM IO JAHHOW JIUCITH-
IUIMHE, IIPU 3TOM YYMUTBIBAIOTCA PE3YyJIbTAaThl TEKYLIErO0 KOHTPOJIS yCIEBAEMOCTH B TEUCHHE Ce-
mectpa. OleHKa CTENEeHH TOCTHKEHUST 00yJaroIUMUCS TUIAHUPYEMBIX PE3yJIbTaTOB OOyUYeHUs 110
JUCLHUIIIIMHE IIPOBOJUTCS MPENOAaBaTeIeM, BEAYIUM 3aHIATHUS 110 JUCHUIUIMHE METOA0M JKCIIepT-
HOU oueHkH. I1o uToram mpoMeXyTo4HON aTTECTALMU MO0 AUCLUUIUIMHE BBICTABISAETCS OLICHKA «OT-
JIMYHOY, «XOPOILO0Y», «YJOBIETBOPUTEIBHO» UIIU «HEYIOBIETBOPUTEIBHON.

IIkana oneHNBaHUA Onucanne

BeinosHeHsl Bce 00si3aTesIbHbIE YCJA0BHS MOATOTOBKHM CTYy-
JAeHTa K NPOMEKYTOYHOH aTTeCTALMH, IPETYyCMOTPEHHBIE
IporpaMMoi JuctuIuinHel. 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 IMpH IMEpPeHOce 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 ITOKA3aTENISIM, [IPUBEICHHBIM B
TabynLax, onepupyeT NpUOOPETEHHBIMU 3HAHUSIMHU, YMEHUSIMH,
HaBbIKaMH. B TO ’xe BpeMs IpH OTBETE AOIMYCKAET HECYIIECTBEH-
HbIE MOTPEIIHOCTH, 3a/1a4d PEIIaeT ¢ HelI04YeTaMH, HE BIIUAIO-
IIMMH Ha OOLINIl XO1 peleHusl.

Xopomo

BhINoNHEHB! Bee 00si3aTeJbHbIE YCIOBHSI MOATOTOBKH CTY-
JIeHTa K TNPOMEKYTOYHOI ATTECTAIMH, NPEITYCMOTPEHHEIE
Y10BJIETBOPHTENLHO porpaMMoi JUCHMIUIMHEL. CTYJIEHT JIEMOHCTPUPYET COOTBET-
CTBHE 3HAHUH, YMEHUH, HABBIKOB TIOKA3aTENAM, TIPUBEICHHBIM B
TabJIUIAX, ONEPUPYET IPUOOPETEHHBIMU 3HAHUAMH, YMEHUSIMH,
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HaBbIkaMu. Ho moka3piBaeT HerimyOoKue 3HaHUS, IIPU OTBETE HE
JIOIYCKaeT rpyObIX OIMOOK MIIM MPOTUBOPEUYUH, OJJHAKO B (op-
MYJIMPOBaHUM OTBETA OTCYTCTBYET JOJIKHAs CBSI3b MEX]y aHa-
JIUM30M, apryMEeHTalMell U BbIBOJIAMH, B PELICHUHU 3a7a4 MOTYT
cozepxKatbes rpyObie omuOKu. J{Js modydeHus MpaBUIBLHOTO OT-
BeTa TPeOYIOTCS YTOUHSIONINE BOTIPOCHI.

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

HeynosnersopurensHo
B Ta0JIMIIaX, O CKAIOTCS 3HAYNTEIIbHBIC OMIMOKH, IPOSIBIISETCS
OTCYTCTBUE 3HAHWU, YMEHHIA, HABBIKOB IO PsIYy IOKa3aTesei,
CTYACHT WCIBITHIBACT 3HAYUTEIBHBIC 3aTPYIHEHHS TPH OIEPH-
POBaHUM 3HAHUSMHU U YMEHUSMH.
3. OueHo4YHBbIE CPeACTBA
HaumenoBanue [IpencraBnenue oue-
Ne Kparkas xapakrepucTruka OLleHOYHOT O
OLIEHOYHOI'0 CpefI- HOYHOT'O CPE/CTBA B
n/m cpencTsa
CTBa dOC
1 Konrponshas (ca- | CpeacTBo npoBepku yMeHui nmpuMeHsTh | KoHTposbHbIe 3a1a-
MOCTOSITEIbHAS) MIOJTyYCHHbIE 3HAHUSA JAJIS pellleHus 3a1ad | 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-
PLP 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 U3MEPEHHUS YpOBHS 3Ha-
HUI 1 yMeHUI 00yJaromerocs.
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(Bx3)

CKUX 3aJIaHUM.

buiers! k 3auery CpencTtBo INpoOBEpKH 3HAHMI,
HaBBIKOB. MOXET BKIIIOYAaTh KOMIUIEKC TEO-
PETUYECKUX BOIPOCOB, 3aJay, MpPAKTUYE-

yMeHMH, | buiersl K 3auery

3.1. Tekyumuii KOHTPOJIb

O1eHOYHBIE CPEICTBA TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH BKIIOYAIOT KOHTPOIBHBIE BOIIPOCHI
1 3a7aHus B hopMe OJIAaHKOBOTO TECTUPOBAHUS JIJII KOHTPOJISI OCBOSHUS O0YUYaAIOIIUMHUCS Pa3/IeiioB
JTUCHUIUIMHBL, ipreM PI'P.

Coaepixanue pacueTHo-rpadguyeckoi padotsl no AudpepeHHAIBLHBIM YPABHEHUSIM.

Metonsl pemieHuit nudepeHuaNbHbIX YPaBHEHUN PA3InYHOTO TUTIA.

Bapuanrt 3aganus

1. HapI/ICOBaTB HUHTCTPaJIbHYIO KPUBYIO YPABHCHUA y' = x2 — V, OpOXOJAITyIO

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

Pemuts YpPaBHCHU:

2.

3.

10.
11.
12.

13.

A4+ y*dx—ydy = x*ydy,

2
ﬂ:y—2+8—y+8,
dx x X

dy 3x+2y+1
dx x+1

2 2
xe” dx + (xzyey +tgy)dy =0.
Pemmts 3aga4un Komm uis ypaBHeHHI:
dy 2 3y

— T3 T 1 = 1 ,
dx X3 X y( )
4y!+X3y:(X3+8)e72xy2, y(O):]_
Pemmte ypaBHeHue: NG y" +xy" = i
Pemmnrts 3amaay Komn: " =18sin® ycosy, y() = % ,

Pemnte ypaBHeHus:
e n

YUY =x,
y"" +5y"+7y"+3y = (16x+20)e”,
y" + 25y = 2c0s5x —sin5x + e,

" 3yioy— t
Y= ge

y'(1)=3.

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

15

y'+2'y=0, y(0)=0, y'(b)=y(b).

Pewmnts ypaBHeHus:

. Haiiti coOcTBeHHbIC 3HAaUeHHsT A U COOCTBEHHBbIC QYHKIMU Y 3a/ayu:
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16. x*y"+2xy'—6y =xInx,
17. y"—xy'—4y=0.
Pemnts cucreMsl ypaBHEHMIA:
21 _ oy — r_ _ H
18, {x’z +5xz+4y =0, L0, {z y—12, 20. {y, 4y -3z +sinx,
y' =1 . Z'=2y—17—-COSX.

KonTpoubnas paGora Nel

10 00BIKHOBEHHBIM JH(¢epeHINATbHBIM YPABHEHHAM NEPBOro NOpsiaKa

Pemuth ypaBHeHus
Bapuanr 1

1) xy'=xe¥Y* 4y

2) x%dy — (2xy +3)dx =0

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

1) xy’=xsinX+ y
X

2) xy' —y=eXy?

3) (6y? +3x°y+1)y —3xy* +x*=0
Bapuant 3

1) Xy =X +yi+y

2) sinx-y'=—-ycosx—sinx

2
. X
3) (Xy+siny)dx + (7 +y% 4+ xcos y]dy =0
KonrpoabHnas padora Ne 2
10 00BIKHOBEHHBIM JTHHEHHBIM IH((epeHINATbHBIM YPABHEHHAM
N-ro MopsiAKa
Bapmuanr 1

Peminth ypaBHeHUA
1) y"—4y"=1-12%°
y 1

2 ’ X
T COS—
T

3) Vkasarb BHJ YaCTHOTO PELICHHUs YPaBHEHHS

2) y'+
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y"+6Yy" +9y=e""(x—3)sin 2x
Bapuanr 2

Pemmnth ypaBHeHus1

1) y"+4y=10sin2x
—2X

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

Bapuant 3
Pemurs ypaBHeHusn

1) y"+2y' -3y=e"-cosx

2) y"+y=ctgx

3) Vkaszarh BUJ YaCTHOTO PEIICHHS YPaBHEHHSI

y" — 6y’ +18y = xe** cos3x

BapuaHT TecTa o 00bIKHOBEHHBIM M (depeHunaTbHBIM YPABHEHUSIM

3AJIAHME 1.
YcTaHoBUTE COOTBETCTBUE MCKAY HOMEPOM YpaBHCHUA U €TI0 TUIIOM
1) xy'+2y=x"sin2x 2) (1+ y?sin 2x)dx—2ycos2 xdy=0

3) y'_4_Xy=2x\/§ 4) yV3+2x7y =x4/3+2y%.

- YpaBHEHHE C pa3JIeISIIOIIMMUCS TIEPEMEHHBIMH,
- nuHeiHoe nuddepeHuanbHoe ypaBHEHHUE,
ypaBHEHHUE B MOJHBIX AU epeHnnanax,
ypaBHeHue bepHysun,

ypaBHEHHUE, IPUBOJAIIEECS K OTHOPOTHOMY.

3AJJAHME 2.

Jlano ypasHenwue niepsoro nopsaka (5xy” + x°)dx—(y* =5x°y)dy =0 B popme, comepxaieii aud-
depennmansl. [IpuBeanTe €ro K BUAY, Pa3pelieHHOMY OTHOCHTEIBHO MPOM3BOIHOM.

‘ Otser ‘ ‘

3AJTAHME 3.
Jlano muddepenmmansroe ypapuenne Y =(2k +3)x*, Torma dymxmms Y =2X> sBIseTcs ero
petienueM pu K, paBHOM:

‘ Otset ‘

3ATAHMUE 4.

. dx
OO6wmwii maTerpan audpepeHMatb-HOro ypapenus  y dy = —, UMEET BU/
X
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‘ Otset ‘

3AJIAHME 5.
VKaXHuTe MHTErPAIbHYIO0 KPUBYIO pelneHus 3anadn Komw s oObIkHOBEHHOTo nuddepeHIuas-
Horo ypaBHenuss Xy'=y-1 y(@)=2.

y A

N ™ >

0
=1

xY

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

3AIAHMUE 6.
Jlano nu¢pdepeHunaTbHOe ypaBHEHHE BTOporo nopsiaka Y = X + X. Toraa obluee pelieHne ypas-

HEHUS UMEET BUJ
BAPUAHTBI OTBETOB:

1 1 1 1
1) y=—"x*+=x3+C.x+C 2) y=—x*+=x*+C,x+C
)y 12 3 1 2 )y 12 6 1 2

3

3) y:ix4+%x +C,x+C, 4) y=6x"+2x*+Cx.

24

3AJIAHME 7.
Pemenue 3amaun Ko~ y" =2x+1, y(0)=y'(0)=0 uMeeT BUJI
BAPUAHTHBI OTBETOB:

3 X3 XZ 3 3

X X X
DNy="gx? 2)y="uiZ Hy=""ix? y="_x
)y 3 )Y ) )y 5 )y 5

3AJIAHHUE 8.

JaHo nuddepeHunansHoe ypaBHeHHEe BToporo mopsiaka 2Xy"—Yy =0, Toraa ero ofuiee perieHne
UMEET BUJL:

‘ Otser ‘ ‘

3AJIAHUE 9.
Mano nuddepeHnnanbHoe ypaBHeHHE BToporo mopsaka Y'ctgdx +4y =0, Torma ero obimee pe-

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

3) y=C;sin4x+C, 4) y=-C;sin4x+C,.
3AJIAHME 10.
Kopru xapakrepucrudeckoro ypasuenns pasust K, =K, =—1, K3, =%2, rorma dpynnamen-

TaJIbHAsl CUCTEMa pEIIeHUH JTMHEHHOTro 0IHOPOTHOTO UG PEepeHINaTBFHOIO YPaBHEHUS C TOCTOSH-
HbIMU KO3 uninenTamu OyeT UMETh BUA
BAPUAHTBI OTBETOB:

1)y, =e*, y,=e*, y,=cos3x, Yy, =sin3x
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2) yy=e%, y,=e, y;=e¥ vy, =e¥

3) y, =€, y,=e*, y;=cos3x, y,=-sin3x

X —-2X

4) y,=e*, y,=xe¥, y;=e"*, y,=e

3AJIAHHUE 11.
Kopru xapakrepucTuueckoro ypaBHenus pasubl kK, =k, =5, k,, =5=%i. Torna obmee perenue

JMHEHHOr0 OJHOPOAHOrO AU depeHInanbHOr0 ypaBHEHUs ¢ MOCTOSHHBIMU KO3 uuneHTamu Oy-
JI€T UMETh BU/L:
| Otser ‘ ‘

3AJAHUE 12.

W3BecTHa (yHIaMEHTAbHAS CHUCTEMa PEIICHHH OJHOPOAHOTO JHMHEHHOTro IudepeHIaIbHOr0
ypaBHeHus: Y, =1, Yy,=X, Y,=x°. Torga 4acTHoe pelieHHE YpaBHEHHS, yJOBIECTBOPAIOLIEE
HavanbHBIM yeoBusM  Y(0) =2, y'(0)=-1,

y"(0) =—2, pasHo:

BAPUAHTBLI OTBETOB:

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

3AJJAHME 13.
Oyukiust Y =C,e" +C,xe”* sisiercst 06IMM pelIeHHEM JMHEWHOro OXHOPOIHOTO JudhepeHiu-
ITBHOTO YPABHEHHSI C TOCTOSTHHBIMU KOA(D(PHUIIMEHTaMH, TOTa €r0 XapaKTePUCTHUECKOE ypaBHEHUE

UMeEET BUJL
BAPUAHTBI OTBETOB:

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

3AJIAHME 14.
Oo6riee pemienne nuddepennmansHoro ypapuenus Y'+4y'+3y =0 wumeer BUI

| OtBer | |

3AIAHMUE 15.
YacTHOMY  pEIICHHIO  JIMHEHHOTO  HEOJHOPOJHOro  Ju(p(epeHIUANBbHOTO  YpaBHEHHS
y"—3y'+2y=2Xx—-1 1o BUay €ro npaBoi 4YacTH COOTBETCTBYET (DYHKIIUS

BAPUAHTBI OTBETOB:
1)y, =A*+Bx 2)y,=Ax+B 3)y,=Ax 4)y, =A>+Bx+C..

3AJIAHHUE 16.
Jlano nuHeliHOe HeoHOPOAHOE U depeHIMaTbHOE YPaBHEHUE ¢ TOCTOSSHHBIMU KO3 PHUIIMEHTaMU

2y"+Yy'+2y=xe"sin2X. 3amucarh BUJ YACTHOTO PEIIEHUS C HEONPEAETEHHBIMA KO3 PHIMEH-
TaMHU
‘ OtBet ‘ ‘

3AJIAHME 17.
Jano nuHeitHoe HeogHOpoiHOe Aud dhepeHIInaTbHOE YPAaBHEHHE C TTOCTOSIHHBIMEU KO3 QUIIMeHTaMI
y"+4y =2ctg2x. B kakoM Bujie CIeIyeT HCKaTh YaCTHOE PEIICHUE HEOJHOPOIHOTO YPABHEHHUS Me-

TOJIOM BAapHAIMH IPOU3BOJIbHBIX NOCTOSHHBIX ?
| OtBer | |
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3AJTAHME 18.
Pemrenue kpaeBoii 3agaun Y = 2X+1, 0<x<3, y(0)=1 y(3)=9/2

HMEET BU]I
3 2 3 2

BAPUAHTBI OTBETOB: 1) y = %+X7—3x+1 2) y= %+X7—3x+1 3)
3 2 3 2
y:X—+X——Ex+1 4) y:X—+X—+Ex+l.
3 2 3 3 2 3
3AJJAHME 20.
r_ 3 ’
OO1ee pemende cucteMbl TP epeHInanbHbIX ypaBHEHHI {yf Y2
Yo=2Y,-Y,
AMEET BUL
BAPUAHTHI OTBETOB:
y, =Ce” +C,e™, y,=Ce > +Ce™,
1 2
) y, = %Cle2x —-Ce™ ) Y, = —%Cle2X —-Ce™
y]_ — CleZX + CZeSX’ yl — Cle—ZX +C283X,
3 4
) Y, = %Cle2X +C,e™ ) Y, = —zcle2X +C,e™,

Kpurepum ouenku:

- OIICHKA «3aYTEHO» BBICTABJISIETCS CTYJICHTY, €CJIM OH PETYyJIIPHO B TEUEHUE CEMECTPA MPEACTABIISLIT
pELIeHUs 3a/1a4, BBIIOJHUI MOJHOCTHIO BCE 3a/IaHUsI M UX 3aUTHII, OTBETUB Ha BOIPOCHI MPENnoia-
BaTes;

- OLICHKA «HE 3a4TE€HO» BBICTABJISETCS CTYACHTY, €CJIM OH HEPETrYyJIIPHO B TEUEHHUE CEMECTPA Mpe.l-
CTaBJISUT PEICHUs 3a]a4, BBIOJIHUI 33/1aHUs HE TOJHOCTHIO MJIM BOOOIIE HE MPENCTaBIsul pabOThI
Ha IIPOBEPKY, TOMYCKAET CYIIECTBEHHbIE HETOUHOCTH B OTBETAX Ha BOMPOCHI MPENOAaBaTENs.

J171g mpoBeIeHus TEKYIEro KOHTPOJIS 3HAaHHUM CTYy/IEHTOB B AUCTAHIIMOHHOM (hopMare B pas-
paboTtanHoM kadeapoit «MaremaTrka» onnaitH-kypcee «luddepenuanbapie ypaBHEHU» HUMEIOTCS
MPOMEKYTOUHBIE (TPOOHBIE) TECTHI.

3.2. IIpome:xyTOYHAsA aTTECTALMS

[TpomesxyTouHast aTTecTanus - (3a4er) MPOBOJUTCS 1O OMIIETaM B yCTHOH (opme.
Bpewms a1 moAroToBKM OTBETA Ha BOMPOCH! He Oosiee 45 MUH.

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

KommiekTsl OmiteToB XpaHsartcs Ha kadenpe «MareMaTukay.

TunoBbie BApHAHTHI OMJICTOB NPHJIATAIOTCS.

KommiekT Bonpocos
no aucuuninue «JIuddepeHunajbHbie ypaBHeHH D)

1. OcHoBHbIE TOHATHS TEOPUU OOBIKHOBEHHBIX TU(PPEpEeHINATbHBIX YPaBHEHUI MEpBOro Io-
psaKa: onpeneieHre 0ObIKHOBEHHOTO NU((epeHIINalbHOTO YpaBHEHUSI, (POPMBI 3aMIUCH OOBIK-
HOBEHHOT0 U (HepeHINaTbHOIO YpaBHEHHs MIEPBOrO MOPSAIKA, MOHATHS OOLIEro M 4acTHOTO
peleHuii, o0IIero 1 YaCTHOr0 MHTErpaJioB.

2. TlocranoBka 3agaun Kommu ams nuddepeHuansHoro ypaBHeHUs IEPBOTo MOpsiaKa.
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10.

11.

12.

13.

14.

15.

16.

17.
18.

Teopema cymiecTBOBaHMS U €IUHCTBEHHOCTH PELICHUS A TU(PPEpeHIMaIbHOIO YPaBHEHUS
IIEPBOTO MOPAIKA.
I'eomeTpuueckuil cMbIc 00LIEro HHTErpaja OOBIKHOBEHHOI'O J1.y. IEPBOTO MOPSAIKA.
Huddeperunansbable ypaBHEHUS IEPBOTO MOPSIKA C Pa3fACeICHHBIMA M Pa3JICIISIONUMHCS T1e-
PEMEHHBIMU.
JIuneitnble quddepeHraIbHbpe ypaBHEHNS TIEPBOrO MOpsaKka. MeToJ BapHaluy MPOU3BOJIb-
HOM IIOCTOSIHHOM.
Juddepenunansubie ypaBHeHHs N-T0 Topsiika. OCHOBHBIE MOHATHUS: ()OPMBI 3aITUCH, MOHATHUS
00I1I€r0 ¥ YaCTHOT'O PELICHUH.
[TocranoBka 3apaun Komm u kpaeBoi 3aaun 17151 0OBIKHOBEHHOTO MU (HEepeHIIMATBLHOTO YpaB-
HEHMsI N-To NOopsiIKa.
WuterpupoBanue nuddepeHInaIbHbpIX YpaBHEHUH N-TO MOpSAAKAa METOJOM IOHMKEHHS I10-
psaka.
JIuneiitnsle ogHOpoaHbIe AU depeHnnanbapie ypaBHeHus: N-ro nmopsaka. O0mue cBOHCTBa pe-
LIEHUH: TOHATHUSA JIMHEHHO 3aBUCHUMBIX M JMHEHHO HE3aBUCHUMBIX DPELICHUH, ONpeAeIuTess
Bponckoro, monsaTue GpyHaaMeHTaIbHONH CHCTEMBI PEIICHUH,
Teopema o cTpykType 00111ero pemeHuss 0ObIKHOBEHHOI'O JIMHEHHOro oqHopoAHoro auddepen-
LUAIbHOTIO YpaBHEHUS N-TO NOpsAIKA.
JIuneitHble o1HOpOIHBIE MU hepeHLInalIbHbIE YPABHEHUS N-TO MOPSJIKA C HOCTOSHHBIMU KO3(]-
¢unmrentTamu. XapakTepUCTHUECKOE YpaBHEHHE, €T0 CBSI3b C JU(PepeHIINaTbHBIM yPaBHEHUEM.
Buj yacTHBIX pemieHuil JIMHEHHOro OJHOPOIHOrO JU(QEepeHINaTIbHOI0 ypaBHEHHUS N - ro
MopsiIka C TOCTOSHHBIMU KOX((HUIMEHTAMH B 3aBUCHMOCTH OT BHJAa KOpPHEH XapaKTepH-
CTHYECKOI'0 ypaBHEHHS.
JluHeiHbIe HEOAHOPOIHBIC TU(PepeHIInaTbHbIE YpaBHEHHS. Teopema 0 CTPYKType 001Iero pe-
HICHUS.
Pemenuie nuHEHHBIX HEOMHOPOAHBIX TU(P(EPEHIMATBHBIX YpPaBHEHUI ¢ MOCTOSSHHBIMU KO3 (-
¢unmentamu. Metosa nodopa 4acTHOTO pelIeHus I paBbIX YacTeil Buia

f(x)=P,(x)e”,  f(x)=M cospgx+ Nsin X,

f (x) = P(x)e” cos Bx + Q(x)e”™ sin BX.

Pemienne JMHEHHBIX HEOJHOPOAHBIX JU(PQPEepeHIMATbHBIX YpaBHEHUIH METOJOM BapHalluu
MIPOU3BOJIbHBIX TOCTOSTHHBIX.
ITocTraHOBKa U pelIeHue 3a/1a4l Ha COOCTBEHHbBIE 3HAUCHMSL.
Cucremsl quddepeHunanbHbix ypaBHeHui. [lonsTre HopManbHOU cucteMsbl. [loHsTHst o0miero

1 9aCTHOI'O peH_ICHI/II\/'I CUCTCMBEI. TeopeMa 0 NPpHUBCACHHUU I[I/Iq}(bepeHI_II/IaJ'IBHOFO ypaBHEHUS N-
ro nmopsgaka K HOpMﬂJ’IBHOfI CHUCTEME. MGTO)I HUCKIIIOYCHNSA HCU3BCCTHBIX.

Tunosoii BapuaHT OuIeTa
no aucuuniaude «/JIAndpepennuaibubie ypaBHeHH»

MHHUCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHU S POCCUNICKOM ®EJIEPAITAN

®EJIEPAJIBHOE I'OCYJIAPCTBEHHOE ABTOHOMHOE OFPA3OBATEJILHOE
YUPEXJEHWE BBICIIEI'O OFPA30OBAHUS
«MOCKOBCKHH NOJUTEXHUYECKHN YHUBEPCUTET»
(MOCKOBCKHWM MMOJUTEX)

®daxynbTeT 6a30BBIX KOMITETEHITHH, Kadenpa «Maremarukar»
Huctunmuna  «/luddepennnanbabie ypaBHEHHS
Kypc 2, cemectp 3

3K3AMEHAIIMOHHBIA BUJIET
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1. OcHOBHBIC TOHSTHS TEOPHUHM OOBIKHOBCHHBIX TU(P(EpPEHIINATBHBIX YPaBHEHHH MEPBOTO IIO-
psiIKa.
2. Pemmwmts ypaBuenue: YV —2y" +y = 2X.

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

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

YTBepKIeHO Ha 3aceiannu Kadenpsl MaTeMaTuku «_25» 12 2023 r., mporokoin Ne 5

3aB. kadeapoi B.B. l'aneBko / /

J1714 mpoBeieHrs MPOMEKYTOYHOT'O KOHTPOJIS 3HAHUH CTYIEHTOB B JUCTAHIIMOHHOM popmate
B pa3paboTaHHbBIX Kadenpoit «MaremMaTukay OHJIalH-KypcaXx UMEIOTCSI HTOTOBBIE TECTHI.
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