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1.  Leawn, 3a1a4M U IVIAHMPYeMble Pe3yJabTaThl 00y4eHHUsl 10
AUCHUILINHE

K ocHOBHBIM yenam ocBoeHus: nucuuIuinHbl «/Iuddepennuanbubie ypaBHEHU» CIETYET
OTHECTHU:

- BOCIIUTaHHE Yy CTYAICHTOB O0lIei MaTeMaTH4eCKON KYJIbTYpBhI;

- TpUOOpEeTeHHE CTYACHTAMU IMUPOKOTO Kpyra MaTeMaTHYeCKHX 3HAHWMA, YMCHHA |
HABBIKOB;

- pa3BHUTHE CIOCOOHOCTH CTYACHTOB K WHAYKTHBHOMY W JEAYKTUBHOMY MBIIIJICHHIO
HapsIly ¢ pa3BUTHEM MaTeMaTUYECKOW UHTYHIINH;

- YMEHHUE CTYJICHTaMH Pa3BUBATh HABBIKM CAMOCTOSITEIILHOTO U3yUeHUs] yueOHOU U Hay4-
HOU JTUTEepaTyphl, COAEpIKallel MaTeMaTHUYEeCKHE CBEICHUS U PE3YJIbTaThl;

- TIOITOTOBKY CTY/ICHTOB K JICATEIHPHOCTH B COOTBETCTBUU C KBAM()UKAIIMOHHOW XapakK-
TEePUCTUKOW OakajaBpa MO HAIPaBJICHUIO, B TOM 4Hclie (hopMHpOBaHHE YMEHUN HCIIOJIb30BaTh
OCBOCHHBIC MATEMATHUYECKUE METOJIbI B TPO(PECCHOHATILHOMN ACSITEIIbHOCTH.

- MOATOTOBKY BBICOKOKBAJIM(UIIMPOBAHHBIX KaJPOB, BOCTPEOOBAHHBIX B YCIOBUIX LHU]-
pOBOI TYpOYJIEHTHOCTH M BBICOKMX TEXHOJIOTHUYECKUX PUCKOB COBPEMEHHOM HH(POBON IKOHO-
MUKH.

K ocHOBHBIM 3a0auam ocBOeHUs TUCHUIUIMHEI «/{uddepeHnuransabie ypaBHEHHS» Clie-
JyeT OTHECTH:

- OCBOCHHUE CTYJCHTaMU OCHOBHBIX MOHSTUH, METOJ0B, (DOPMUPYIOIMUX OOIIYI0 MaTeMa-
TUYECKYIO MOATOTOBKY, HEOOXOIUMYIO ISl YCIEIIHOTO PelIeHHs] MPUKIAAHbIX 3a/1a4;

- (popmupoBaHue y cTyaeHTa TpedyemMoro Habopa KOMIETSHINI, COOTBETCTBYIOIIUX €r0
HAIPAaBIEHUIO MOJTOTOBKU U 00ECIIEUNBAIOIINX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha PHIHKE TPY/a.

OO6yuenue no nucuuiuivnee «Iuddepennnanbable ypaBHEHNS» HAPaBleHO Ha (OPMUPOBAHUE Y
oOyuaromuxcst cieayomux komnereHuuil B coorBetrcTtBUU ¢ GI'OC 09.03.03 «Ilpuknagnas
UHPOPMATUKAY:

Kox n HanMeHoBaHNe KOMIIETEHITHI

NuaukaTopsl 10CTHKEHUST KOMIIe-
TeHLMH

OMNK-1. CnocobeH NpUMEHATb eCTeCTBEHHO-
Hay4Hble U OOLIEUHMKEHEPHbIe 3HaHUA, Me-
TOAbl MAaTEMATMYECKOrO aHaim3a u mogenu-
pOBaHUA, TEOPETUYECKOro U 3SKCMepumMeH-
TaZIbHOTO MUccnenoBaHnA B NpodeccMoHanb-
HOW AEeATeNbHOCTHU.

3HaTtb: MeToAbl MaTeMaTUUYECKOro aHanmsa u
moaennpoBaHmA, TeopeTnyeckoro MU 3skKcne-
PUMEHTA/IBHOIO nccnengoBaHUA B I'IpOd)ECCVI-
OHaNbHOM AeATENbHOCTU.

Ymertb: anMEHﬂTb eCTeCTBEHHOHay4YHblEe U
O6LI.I,GMH)‘KeHeprIe 3HaHWA.

Bnagetb: MeTogamn matemaTUyecKkoro aHa-
n3a U MmoaeMpoBaHNA, TEOPETUYECKOTO U
3KCNEPUMEHTA/IbHOIo nccnengoBaHmA.

2. MecTO TMCHUILTHHBI B CTPYKTYpPe 00pa30BaTeIbHON MPOrpaMMbl

JucnunnuHa oTHOCUTCS K o0s3aTebHOM yacTu O5oka bl: Monyns «Marematnueckue u ecTe-

CTBCHHO-HAY4YHBIC NUCHUIIJIMHED).

Jucnurnnuna 6a3upyeTcs Ha CIeAYIOIHNX, TPOUICHHBIX TUCIUTIINHAX :

- TUHEeHas anredpa;



- MaTEMaTHUYCCKUI aHaIu3.
Hucnunmuna «/luddepeHnranbapie ypaBHEHUS» JIOTHYSCKH CBs3aHa C TIOCISYIOIIMMH TUCITH-
IUIMHAMMU:
B obazamenvroun vacmu

- (husuka;

- TEOPETUYECKAsI MEXaHUKA;

- BJIEKTPOTEXHHKA U JJIEKTPOHHUKA,

- COMPOTUBJICHUE MATEPUAJIOB;

- TEOpUS MAIIMH U MEXAHU3MOB;

- Teopusi 00pabOTKN MaTEPHAIIOB JIaBJICHUEM;

- 5KOHOMHKA U YNPABJICHUE MAITUHOCTPOUTEIBHBIM IIPOU3BOICTBOM;

- OCHOBBI pOOOTH3AIIMY U ABTOMAaTH3AI[MH POIIECCOB 00pabOTKHU JaBICHHUEM,

- OCHOBBI MaTE€MaTUYECKOTO MOICIIUPOBAHUS TEXHOJIOTMYECKUX MPOIIECCOB.
B uacmu ¢hopmupyemoui yuacmuukamu 00pazo8amenbHuiX OMHOULEHUN.

- OCHOBBI TPUOOTEXHUKHU.

3. CTpyKTypa M cofepKaHue TUCUUILTHHBI

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

3.1. Buabl yueOHoii padoThl M TPY10€MKOCTH

n/n Bup y4eOHoii padoThI Ko‘i];ziﬂm Cemectp 3
AyIHMTOPHBIC 3AHATHS 54 54
B Tom uuce:
Jlexun 18 18
1.
CemuHapcKue/mpakTHYECKUE 3aHATHS 36 36
2 JlaGopaTopHbIe 3aHATHS - -
CamocrosiTeibHas padora 90 90
IIpoMesxkyTOoUHasi aTTeCTALUSA
DK3aMeH c) D
Hroro 144 144

3.2. TemaTu4yeckuii IJIaH U3yYeHHU s TUCUUILINHBI

Pa3smemién B npunoxenuu 1 x pabodei mporpamme.

3.3. Coneprxanue pa3iejoB IMCHUTITHHBI

BBenenue



[Ipeamer, 3amaun U coaepkanue AUCIUIUTMHBL. OCHOBHBIC 3Tallbl PA3BUTHS TUCIIUATIIN-
Hbl. CTpYKTypa Kypca, ero MeCTO M pOoJib B TIOJITOTOBKE OakanaBpa, CBSI3b C APYTUMHU JTUCITUTUIH-
HaMH.

Tema 1. [uddepennmanbapie ypaBHEHUS MIEpBOro mopsaka. Beeaenue. 3amxauu, npuBo-
e K tuddepeHuaabHbIM ypaBHEHUAM [IepBoro nopsiaka. OCHOBHBIC TOHATUS OOBIKHOBEH-
HbIX AuddepeHnnanbHbIX ypaBHeHUH nepBoro nopsaaka. IlocranoBka 3agaun Komm. Teopema
CYIIECTBOBaHMS U €JUHCTBEHHOCTH pereHus. O0iiee 1 yacTHOE pelieHus, OO M YacTHBIN
uHTerpaibl. ['eomeTpuueckuil cMpIci 00LIEro HHTErpaa.

VYpaBHEHUS C pa3/IeICHHBIMU U PA3JEIAIONMMHCS IEPEMEHHBIMHU, OTHOPOAHBIE Audde-
pEHLMAIbHbIE YPaBHEHUS U IPUBOIALIMECS K HUM, YPaBHEHUS B MONHBIX U depeHranax.

JIunelHble 1.y. IEPBOro MOPSAAKA U ypaBHEHUs bepHyiuin. Pernienue TuHENHBIX ypaBHe-
HUM METOAOM BapHallMM MPOU3BOJILHOM MOCTOSHHOM, METOJIOM MPOU3BeIeHUI bepHyruium.

Tema 2. [luddepenunanbupie ypaBHEHUS BBICIINX HOpsiakoB. Dopmbl 3anucu nudde-
pPEHLIMAIBHOrO ypaBHEHUs N-ro nopsaaka. Obmee u yactHoe peweHus. Ilocranoska 3anaun Ko-
11, KpaeBoil 3ai1aun. IHTerpupoBaHyue METOI0OM IMOHMKEHUS [TOPSIKA.

Tema 3. Jluneiinsle onHOpoaHbIE UG depeHIuaTbHble YpaBHEeHUs N — ro nopsjaka. O0-
M€ CBOICTBA pEIICHUI JTMHEHHBIX OJHOPOIHBIX AU HEepeHINATBHBIX YpaBHEHUH N — ro Io-
psnka. TeopeMa O CTPyKType OOLIEro peleHusl JIMHEHHBIX OJHOPOJIHBIX TU(epeHaTbHbIX
ypaBHEeHHIA N — ro nopsaaka. [Touarue GyHIaMEeHTAIBHOW CHCTEMBI PEIICHHH JTMHEHHOTO OJHO-
poaHoro auddepeHnnanbHOro ypaBHeHus N — ro Mopsijika, ee MoCTpOeHUe sl ypaBHEHUH ¢ 1o-
CTOSSHHBIMU KOX(HUIHEeHTaMH. XapaKTepUCTUIECKOe ypaBHEHHE. BUa YacTHBIX perieHuil jau-
HEHHOT0 OJHOPOAHOr0 JU(GepeHIMaIbHOI0 YpaBHEHUS N — ro Mopsaka B 3aBUCUMOCTH OT BU/1a
KOpHEW XapaKTepUCTUUECKOTO YpaBHEHHUS.

JIuneltHble HeoqHOPOAHBIE AU(PepeHInaIbHbIe YpaBHEHU N — IO MOpsAKa ¢ MOCTOSH-
HeIMH Ko3(pdunrentamu. Teopema o CTpYKType OOILEro pelieHus Takux ypaBHEHMH. Metoj
no00pa YacTHOTO peleHust (METO HEONpeAeIeHHbBIX K03 GUIIMEeHTOB) Il pa3IMYHbIX CIIEIH-
aJbHBIX BUJIOB IPaBOM YacTH.

JIuneitHble HeoJHOpOAHbIE AHUpdepeHLnanbHble YpaBHEHUST BTOPOro mnopsaka. Meron
BapHally MPOU3BOJILHBIX TOCTOSTHHBIX.

Tema 4. Kpaesle 3a1aun. 3anauu Ha COOCTBEHHBIE 3HAUCHMUSL.

Tema 5. Pemenne nuddepeHnmanbHbIX ypaBHEHUH C IEPEMEHHBIMU KO3 PHUIIEHTaMU.
HuddepenumansHoe ypaBHeHue Diniepa. IIpuMeHeHne CTENEeHHBIX PSAOB K MHTEIPUPOBAHUIO
TG depeHIMATBHBIX YpaBHEHUH C IEPEMEHHBIMU KO3 PUITUEHTaMHU.

Tema 6. CucteMbl OOBIKHOBEHHBIX AU QepeHInanbHbIX ypaBHEHUNH. OCHOBHbIE
noHsTus. HopmanbHble cHCTEMBbl JTMHEWHBIX OJHOPOAHBIX U HEOAHOPOIHBIX Iu(depeHmranb-
HBIX ypaBHEeHUH. Teopembl 00 3KBUBaJEHTHOCTH AUPPEpEeHINATbHOIO YpaBHEHUS N-TO MOpsIKa
U HOpMaJIbHOM cucTeMbl N quddepeHInaIbHbIX YpaBHEHUH. Pelienne TMHeRHbIX 0JTHOPOIHBIX
¥ HEOJHOPOHBIX CHUCTEM OOBIKHOBEHHBIX TU(PEepeHIINaTbHBIX YPABHEHUI C TOCTOSIHHBIMU KO-
s dunreHTamMu.

3.4. TemaTuka NpaKTHYeCKUX 3aHATHII Mo AucuuinHe «/{uddepenunaibubie

YPaBHEHHUA»
Ne 3agsgTus Tema 3aggaTus
1 Pemenne auddepeHuanbHbiX ypaBHeHHH (11.y.) MepBOro mopsiaka ¢

PasaACIICHHBIMU U pasaCIAOIINMUCA IEPEMCHHBIMUA

Pemenmne OOIHOPOAHBIX I.y. W NPUBOJAAIINXCA K HUM.

Pemenue ypaBHeHuil B nonHbIx auddepeHnmanax

(Wi

JIuHeiHbIe A.y. IEPBOTO NOpPsAKa U ypaBHeHUs bepHyuin MeTton Bapu-
allMy IPOU3BOJIBLHOM MOCTOSHHOM, METO Npou3BeacHU bepHyu.




(6]

KontposnbHas paboTa 1o j.y. nmepBoro mopsjaka

6 WuterpupoBanue A.y. N —T0 NOPSAIKA. METOJIOM MOHKKEHUS OPSIKa
7 WNuterpupoBanue 1.y. N —TO MOPSAKA. METOJOM MOHIKCHUS TOPSIKA
(IpoomKeHme)
Jluneitnpie omHOpOMHBIE M.y. N —To mopsinka. [loctpoenne pyHmamen-
8 TaJbHOW CHCTEMbI PEIICHUI NI YPAaBHEHUN C MOCTOSHHBIMH KO3 (hu-

OUCHTaAMU. XapaKTepI/ICTI/I‘ICCKOC YpaBHCHHUC.

Pemenne nuHEWHBIX HEOAHOPOAHBIX A.y. N-TO MOPSAKA C MTOCTOSHHBI-
9 MH K03 GUIMEHTAMHU IS Pa3InIHBIX CIICIIHAIbHBIX BHIOB IPaBOH da-
CTH METOJIOM HEONPEACICHHBIX KOA(D(DHUITUCHTOB.

Pemenue nMHEWHBIX HEOAHOPOAHBIX J.y. N-TO MOPSAIKA C MOCTOSHHBI-
10 MU Kod(hUIIMEeHTaMH TSl PA3IMIHBIX CHEHAIbHBIX BHIOB MIPaBOW Ya-
CTH METOJIOM HEOIIpeAeICHHBIX KO PHUIIeHTOB (IPOAOIIKEHHE).

JIuHeliHbIe HEOJHOPOIHBIE I.y. BTOPOIO NOPSAJKA C NOCTOSHHBIMU KO-
11 3¢ PUIMEeHTaMu ¢ TPOU3BOIBHON HENMPEPHIBHOM MPaBoil YacThio. MeToa
BapHalMH IPOU3BOJIBHBIX NOCTOSIHHBIX.

12 Kpaesbie 3aaun. 3a1auu Ha COOCTBCHHBIC 3HAYCHHUS.

KonTponbHas paboTta mo nuHeWHbIM AuddepeHInaIbHbIM ypaB-
HEHHSIM C TIOCTOSIHHBIMU K09 (UITEHTaMH N-TO Nopsiaka

13

14 Huddepenumanbiple ypaBHEHUS! ¢ NEPEMEHHBIMU KO3(HUIMEHTaMHU.
VYpaBHeHue Oiinepa. [IpuMeHeHUE CTENEHHBIX PSIOB C HEONPEIENICH-
HBIMH KO3 QUIMEHTaMH K UTETPHPOBAHUIO JINHEHHBIX J.y. C IepeMEeH-
HBIMHU KO3 HUIIHEHTAMH.

15 WnterpupoBanue A.y. ¢ NEpeMEHHBIMU KOA((HUIIMEHTaMU € TIOMOLIBIO
pasnioxxeHust penieHus B psin Telnopa
16 Cucrembl OOBIKHOBEHHBIX nuepeHnnanbHpIX ypaBHeHHA. PemenHre

HOPMaJIbHBIX CHCTEM IMHEHHBIX IuddepeHnanbHbIX ypaBHEHUH Me-
TOJOM UCKIIFOUEHUSL.

17 Pemenne nuHEWHBIX OJHOPOIHBIX cHUCTeM UG (EepeHIINATBHBIX ypaB-
HeHUll MeTonoM Dilnepa.
18 KoHTposbpHOE TECTHpOBaHHE

N —

4. YuyeOHO-MeTOAUYecKOe U HHpOPMALIMOHHOE o0ecnieuyeHne

4.1. HopmartuBHbie 1okyMeHTbI 1 OCThI

®I'OC 09.03.03. Ipuknannas uHPOpMaTHKA. .

AkaneMuyeckuit yueOHbIH miaH 1o HanpasineHuto noarotoBku: 09.03.03 IMpuxnagnas
uHpopmatuka. [Ipodpuis: Oonbiiue u oTKpbIThIE JaHHBIE. Dopma 00ydeHust —3aounas. 2025.
Martpuna pacnpeneneHuss KOMIETeHIUH 1o HanpasieHuto noarotosku 09.03.03.
[Tpuxnannas uHpopmaTtuka.. [Ipopuib: Gonpiire u OTKpbIThIe AaHHbIE. PopMa 00yUeHHUs:
3aouyHag. 2025.

Vka3 IIpesunenta Poccuiickoit @enepannu ot 01.12.2016 Ne 642 «Ctpateruu Hay4HO-
TEXHOJIOTUYECKOT0 pa3Butus Poccuiickon denepaunny».

[Tpuxa3z MunucrepcTBa o6pasoBanus u Hayku Poccuiickoit ®denepaunu ot 23.08.2017 Ne 816
«O0 ytBepxaenuu [lopsaka mpuMeHEeHHUs OpraHU3aIUsIMU, OCYIIECTBISIONINME 00pa-
30BaTENIbHYIO I€ITEIbHOCTD, JJIEKTPOHHOTO 00YUYEHUSs, JUCTAHIITMOHHBIX 00pa30BaTEIbHbIX
TEXHOJIOTHI MPU peann3aui 00pa3oBaTeIbHBIX MPOTPaAMM.



4.2.  OcHoBHasi JuTEpaTypa

1. demuposuu b.I1., MonenoB B.I1. luddepennuanpabsie ypaBHeHHS: yaeOHOE Tocooue. M.
H3n-so «JIanb», 2019. 280 c.

2. bepko H.A., MunocueB B.b., [Tymkaps E.A. Kypc maTemaTuku njisi TEXHUYECKUX BBIC-
mux YydeOHbIX 3aBefeHUi: ydueOHoe mocobme. Yacts Ill. M.: MI'MY, 2011. 505 c.
https://e.lanbook.com/

4.3. JlomoJHUTeJBLHAs JUTEpaTypa

1. IMuckynos H. C. IuddepennmansHoe U UHTETpaIbHOE MCUUCICHUS I BTy30B. B 2-x
toMax. M.: Unaterpan - [Ipecc, 2009. 180 k3.

2. 3yoxoB B.I'., JIsaxosckuii B.A., Mapteinenko A.M., Munocues B.b. Kypc Beiciieii ma-
TeMaTuku: YueOHoe mocobme misa BTy3oB. Yactes Il. M.: MI'MY, 2007. 527 c.
https://e.lanbook.com/

3. Koran E.A. OGbikHOBEeHHBIE qucHUILIMHE nuddepeHInanbable ypaBHEHUSI U Onepalu-
OHHOE HcuucieHue. YdeOHoe rnocobue no «MaremaTtuka» A CTYJEHTOB BCEX CHEIU-
anpHOCTEN. M. 2006. 693 1Kk3.

4. Koran E.A. OGsikHOBeHHBIE MU pepeHnnanbHble YpaBHEHUS U BapUAITMOHHOE UCUHCIIe-
HUE B NPUIIOKEHUH K PacdyETy aBTOMOOWIIBHBIX KOHCTPYKUUH. YdeOHOe mocobue 1o
nucuurimHe «MaTtemaTukay JUisi CTYJIeHTOB Bcex crenunaibHocted. M.: MAMMU, 2010.
200 ax3. http://lib.mami.ru/lib/content/elektronnyy-katalog. 3nekrponHsiii pecypc.

4.4. DiaekTpoHHbIe 00pa3oBaTe/bHbIE Pecypchl

[IpoBeneHue 3aHATHI U ATTECTAM BO3MOXHO B TUCTAaHIIMOHHOM (hOpMaTe ¢ MPUMEHEHUEM CH-
CTeMbl JUCTaHIMOHHOro oOyueHus yHusepcuteta (CHO-LMS) Ha ocHOBe pa3pabOTaHHBIX Ka-
denpoit «MaremaTHKay 3JIEKTPOHHBIX 0Opa3oBaresbHBIX pecypcoB (DOP) mo Bcem paznenam
HpOrpaMMEI..

Hassanue DOP

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

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

Pa3zpaborannbie DOP BKII0YatOT TPEHUPOBOUHBIE U UTOTOBBIE TECTHI.
[Topsimok mpoBeaeHust paboT B JUCTAaHIIMOHHOM (hopMaTe yCTaHABJIMBAETCS OTACIbHBIMU PACIIO-
PSUKEHUSIMU TTPOPEKTOpa 1o yueOHOU padoTe W/Uiu LIEHTPOM Y4eOHO-METOINYECKOM pabOThI.

Ka)K}IBIfI CTyJIeHT O6€CH€'—ICH I/IH)II/IBI/I)IyaJ'H)HBIM HeOFpaHI/I‘—IeHHBIM JIOCTyHOM K BJ'IGKTPOHHOI\/'I

OMOJIMOTEKE MOCKOBCKOIO IOJIUTEXA

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

HuTepHeT-pecypchbl BKIIOYAIOT Y4eOHO-METOANYECKHE MaTepuaibl B JJIEKTPOHHOM BUJE, Mpe-

CTaBJIEHHEIE Ha CalTe mospolytech.ru B pasaciic: «L[eHTp MAaTEMAaTHUYCCKOI'O 06p2130BaHI/I}I»

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

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

http://pmims.000webhostapp.com/xbookM0018/index.html Bumeokypc u TecTsl 1o Teopuu Be-
pOHTHOCTCfI M MaTEMATHYECKOUN CTaTUCTHUKE.

[Tone3nbie yueOHO-MeTOAMYECKHE U MH(POPMAITHOHHBIC MaTePHAIBl ITPEICTABJICHBI Ha caiTax:

http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.



https://e.lanbook.com/
https://e.lanbook.com/
http://lib.mami.ru/lib/content/elektronnyy-katalog
https://online.mospolytech.ru/course/view.php?id=7621&section=1
http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822
http://pmims.000webhostapp.com/xbookM0018/index.html
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm

[Tepeuens pecypcoB MH(POPMALMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTu «HTepHEeT» AN ocBoe-
HUS TUCIMILIMHBL: WWW.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JInlleH3MOHHOE U CBOOOHO pacnpocTpaHsieMoe MporpaMMHoe
obecrmeuenmne

Ne| HaumenoBanme | Pazpa6orunk I1O HoctynHocTh Ccblika Ha Enunblii peectp
(mpaBoo0.Jiaja- (IMII€eH3HOHHOE, | POCCHICKUX MPOrPamMM s
TeJIb) cB00OIHO pac- 9BM u B/l (npu HaIM4MN)
NPOCTPaHsieMoe)

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

ACTPA" 36
2 [ MoiiOduc OO0 "HOBBIE JIuneH3MOHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433

TEXHOJIOI'M" 75

4.6. CoBpemMeHHbIe npodeccHoHATBbHBIE 023bI JAHHBIX M HH(OPMaIlHOHHBbIE CIIPA-
BOYHbIE CHCTEMBI

Ilepeyens pecypcoB cetu UHTEepHET, JOCTYNHBIX AJI51 OCBOCHHUS QM CUMILINHBI:

HanmeHnoBanue Ccbuika Ha pecypce JocTynmHocTh

NudopmanuoHHo-cipaBoYHbIe CHCTEMbI

HocrymnHa B cetu 1n-
https://stackoverflow.co

Stack Overflow "y TepHeT 0e3 orpaHuye-
1302071

Nudopmannonnsie pecypest Cetnt | http:// www.consultant.ru | octymso
Koncynprantlintoc

[Topran PenepanbHbIX rocyaap-
CTBEHHBIX 00pa30BaTEIbHBIX CTAH-
JapTOB BBICLIETO0 00pa30BaHUS

http://www.fgosvo.ru. JHocrymHo

JJIeKTPOHHO-0MOJIMOTEYHbIE CHCTEMbI



http://www.i-exam.ru/
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
http://www.consultant.ru/

Jlanb https://e.lanbook.com/ Hocrynna B cetn Un-
TepHeT 0e3 orpanuye-
1305071

IPR Books https://www.iprbookshop | docrynna B cetu Un-

ru/ TepHeT 0e3 orpanuye-
1305071
IIpodeccuonaibubie 6a3bl JAHHBIX

basa qaHHBIX HAYYHOM AJIEKTPOH- http://www.elibrary.ru JoctymHo

HO OuOIMOTeKU

(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | JoctymnHo

noJiuTeMaTudeckasi peepaTuBHO-

oubnuorpaduyeckas u

HayKoMeTpHuueckas (Oudbmuomerpu-

yeckas) 0aza JaHHBIX

5. MaTepHaJH)HO'TeXHI/I‘leCKOG o0ecrneuyeHue TUCHUIINHBI

MarepuanbHO — TeXHUYECKas 0a3a yHUBEpCUTETa o0ecleurBaeT IPOBEIEHUE BCEX BHJIOB
3aH$ITI/II\/JI, mpeaAyCMOTPCHHBIX y‘-I€6HI)IM IJIaHOM, U COOTBCTCTBYCT IIeﬁCTBYIOHIHM CaHUTAapHBIM U
IPOTUBOIOXKAPHBIM IPAaBUIJIaM M HOPMaM.

Kadenpa «Maremaruka» He pacronaraeT COOCTBEHHBIM ayAMTOPHBIM (OHIOM U HC-
HOJIb3yeT yueOHbIe ayJUTOPUHN U3 001Iero (poH/Ia YHUBEPCUTETA.

HpI/I H€O6XO)II/IMOCTI/I IAJid TPOBCACHUA MHTCPAKTHBHBIX NPAKTHYCCKUX 3aHATHI HCIIONb-
3YIOTCSI KOMIIBIOTEPHBIE KJIACChl YHUBEPCUTETA.

6. MeToau4ecKkue peKOMeHIaluu

6.1. MeToauueckne peKOMeHAAIUN J1JIsl MPeNnoJaBaTeJisi 10 OPraHu3amnum odyue-
HHUSA

[Ipexxne Bcero, cneayeT oOpaTUTh BHUMaHUE CTYICHTOB Ha TO, YTO MPAKTUYECKH BECh
M3y4aeMbIil MU MaTepHall SBIISCTCS NI HUX HOBBIM, HE M3y4YaBIIMMCS B MPOrpaMMe CpeaHei
mkonbl. OgHAKO OH HE TpeOyeT KaKoH-IHOO0 crenuanbHON (JIOMOJHUTENHHOM) MOATOTOBKUA U
BITOJIHE MOJKET OBITh YCIEIIHO U3y4Y€H, €CIIU CTYACHTHI OyAyT IMoceniaTh 3aHsATHs, CBOEBPEMEHHO
BBITIOJHATH JOMAIITHUE 3a/IlaHUSl M TOJB30BaThCs (MIPU HEOOXOMMMOCTH) CHUCTEMOM IIIAaHOBBIX
KOHCYJIBTAIIMI B T€UEHUE KAXKIOTO ceMecTpa. Bormeamme B Kypc MaTeMaTUKH pa3eiibl SBIIS-
FOTCSI KJIJACCUYECKUMHU, B TO KE BPEMSI OHU IPAKTUYECKA OPUEHTUPOBAHBI, TAK KaK UMEIOT IIUPO-
KO€ pacmpoCTpaHEHHUe JJIsl pelieHHs] pa3HOro pojia 3ajad BHYTPH CAMOM MaTeMaTUKU U TpHU-
KJIaJHBIX 3a7a4. IX 0CBOEHHE TOMOKET CTY/I€HTaM JIOTHYECKU BEPHO, apTYMEHTHPOBAHO U SCHO
CTPOUTH YCTHYIO M TUCBMEHHYIO peYb, YCIICITHO MPUMEHSITh HAKOIUJICHHBIC 3HaHUS B mpodec-
CHOHAJILHOU JIEATETbHOCTH.

HeoOxonumo ¢ camoro Havasna 3aHSITUA peKOMEHIO0BATh CTYAEHTaM OCHOBHYIO U JIOTIOJI-
HUTEJBHYIO JUTEPATYPY, a B KOHLIE CEMECTpa JaTh CIIMCOK BOIPOCOB ISl MOATOTOBKU K K3aMe-
HY.

Ha nepBoM 3aHATHY 110 QUCIHUILTHHE CIEAYET 0053aTeIbHO MPOUH(OPMHUPOBATH CTYICH-
TOB O BUJE U (popMe MPOMEKYTOUHOM aTTeCTAllMH 110 AUCLUILIMHE, CPOKax Ee MPOBEICHUS,
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http://www.elibrary.ru/
http://webofscience.com/

YCIIOBHAX JIOITYCKa K MPOMEKYTOYHOM aTTECTalluH, IPUMEHSEMBIX BUAX IPOMEKYTOUYHOTO
KOHTPOJIS.

CoobpakeHusi 1 peKOMEHAlNY, IPUBEICHHBIE B 1. 9 pabouell mporpamMmbl Ui CTYACH-
TOB, JIOJDKHBI OBITH Y€TKO C(OPMYIHPOBAHBI M M3JI0KEHBI IMEHHO TIPETIOIaBaTeNIeM Ha JICKIHUX,
NPAaKTUYECKHUX 3aHATUAX U KOHCYJbTAIUAX.

W3noxxeHne TEOpEeTHYECKOr0 MaTepHana JO0JDKHO COMPOBOXKAATHCS WILTIOCTPATHBHBIMU
npUMepaMu, TIIATEILHO OTOOPAaHHBIMH MPENO/aBaTeIeM TaK, YTOObI TEXHUYECKUE TPYAHOCTU U
BBIKJIQJIKM TIPU PELICHUH 3aJa4i HEe OTBJICKAJIH OT IJIABHOTO: OCMBICICHUS WJIEH M CYTH IIpUMe-
HSEMBIX MeTo/10B. Clie/lyeT BCer/a yKa3blBaTh MPUMEPHI MIPAKTHYECKOTO MPUMEHEHHUS PACCMOT-
PEHHBIX Ha 3aHATHAX ypaBHEHUH U (GopMyIL.

[IpakTryeckue 3aHATHS JOJDKHBI ObITh OPraHM30BaHBI IPENoaBaTeIeM TaKuM 00pa3oM,
9TOOBI OCTABANIOCH BPEMsI Ha TIEPHOINYECKOE BHIIOJIHCHUE CTYACHTaMU HEOOJIBIION CaMOCTOsI-
TEJIHOM pabOThI B ayJUTOPUHU JJISl IIPOBEPKU YCBOCHUS M3JI0)KEHHOTO MaTepHara.

[TpenogaBatenb, BeOyIIMH MPAKTUUECKHE 3aHATHS, JODKEH COTJIACOBBIBATH Y4EOHO —
TEMAaTUYECKHI TUTaH 3aHATHH C IEKTOPOM, HCIIOIB30BATh €ANHYIO CUCTEMY 0003HAYCHHUH.

[TpenoxaBatemnto ciaeqyeT JOOMBATHCS CUCTEMATHYECKON HENPEPHIBHOM PadOTHI CTyICH-
TOB B TEUEHHE CEMECTPa, HEOOXOIUMO BBISIBIISITh CUIIBHBIX CTYJICHTOB U MPHUBIIEKATh UX K Hayd-
HOH pa0oTe, K y4acTHIO B Pa3HOTO POJia ONMMIIHAAAX U KOHKYPCaX.

CTyneHT AOJDKEH OIIylIaTh 3aMHTEPECOBAHHOCTH MPEMOIaBaTeNsl B JOCTI)KEHIUH KOHEY-
HOTO pe3ysbTara: B HPUOOPETEHHH OOYYAIOIIMMHKCS NPOYHBIX 3HAHWN, YMEHHWA W BIIAJICHUS
HAKOIJICHHOH nH(pOpMarmei s pereHus 3a1a4 B MpoeCCHOHATBHON JIeATEIIbHOCTH.

6.1.1. O0pa3oBaTebHbIE TEXHOJIOTHHI

Bo3MoxHO npoBeieHNe 3aHATHI U aTTeCTallil B IUCTAHIMOHHOM (opMare ¢ MPUMEHEHNUEM CH-
CTEeMBbI JAMCTAaHIMOHHOTO 00yueHus yHuBepcutera (CIO-LMS) Ha ocHOBe pa3paboTaHHBIX Ka-
dbenpoit «MaremaTnkay EKTPOHHBIX 00pazoBareNbHbIX pecypcoB (DOP) (cMm. m.4.4).

[Topsimok mpoBeseHust paboT B JUCTAaHIIMOHHOM (hopMaTe yCTaHABIMBAETCS OTACIBHBIMHU PACIIO-
PSDKEHUSIMH ITPOPEKTOPA MO y4eOHOH paboTe M/UiH LIEHTPOM y4yeOHO-METOIN4YeCKOil paboThI.

6.2. MeTtoauyeckue yKa3zaHus JJis 00y4alOMUXCs M0 OCBOEHUIO
TUCHUTITHHBI

Nzyuenne nuddepeHanbHbIX ypaBHEHUN UMEeT BaXKHellee 3HaYeHHe B MaTeMaTH4e-
CKOM MOATrOTOBKE MHXeHepa. OOBsCHAETCS 3TO TeM, uTo auddepeHImaibHble YpaBHEHUS TPe/i-
CTaBISAIOT COOOW MaTeMaTHYeCKHe MOJEIM CaMbIX pa3HOOOpa3HBIX MPOLIECCOB U SIBICHUH, Tak
KaK MX pElIeHUs MO3BOJIIOT OMKMCATh HBOJIIOLMIO M3YYaeMOro MpoIlecca, XapaKkTep MPOUCXos-
X C MAaT€PUAIBHOM CHCTEMOW M3MEHEHHUH B 3aBHUCHMOCTH OT IEPBOHAYAIBHOIO COCTOSHUS
CUCTEMBI.
OTnuuuTenbHOE CBOMCTBO AU(QepeHIMaIbHbIX YPaBHEHHH COCTOMT B TOM, YTO NPH UX HUHTE-
TPUPOBAHUM OOBIYHO MONy4aeTcs OecUHCIEHHOE MHOKECTBO pemieHui. Jlyisg ypaBHeHUs mep-
BOTO MOPSAJIKA 3TO MHOKECTBO OIMMCHIBACTCS OJTHOM NMPOU3BOIBHOM MOCTOSIHHON. UTOOBI BbIjE-
JUTh U3 OECKOHEYHOI0 MHOKECTBA PELIEHHUI TO, KOTOPOE ONMHMCHIBAET UMEHHO JaHHBIN IpoIecc,
HE00XO0/IMMO 33/1aTh JIOMIOJHUTEIbHYIO HH(OpPMAIIHIO, HATPUMEP, 3HATh HadaJbHOE COCTOSHUE
npouecca. Takoe JOMOTHUTEIBLHOE YCIOBUE HA3bIBAETCS HAdaJbHBIM YCIOBUEM.

3amava UHTErpupoBaHus AU(QPepeHINaTIbHOTO YpaBHEHHsI IEPBOT0 MOPSJIKa COBMECTHO
C HauaJbHBIM yCJIOBHEM Ha3bIBA€TCS HauyalbHOM 3aqaueld wiu 3aaaqyeit Komu.

Hns nuddepeHnnanbHbIX  ypaBHEHHM MEpBOro IMOpsIKa CIEAyeT paziudaTh oOlee,
YacTHOE M 0c000€ PEIIeHHUs, a TaKKe 00U, YaCTHBIA U 0COOBIN MHTErpaJIbl.

IIpu uHTErpHpOBaHUM YpaBHEHUI NIEPBOTO MOPSIIKA HAJO MPEXK/IE BCETO ONPEACITUTD THUIL
YpaBHEHHS, a 3aTEM Y€ MPUMEHUTH TOT WIK HHOM MeTo pemeHus. Hayno o6s3arenbHO OCBOUTH
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npolenypy MpUBEICHHs YPaBHEHHUS MIEPBOTO MOPsIIKA K YPABHEHHUIO C pa3elICHHBIMH IEPEeMEH-
HBIMH, TaK KaK UMEHHO TaKH€ YPAaBHEHUS MOXHO HEITOCPEACTBEHHO UHTETPUPOBATh.

Jis muddepeHnnanbHbIX YPaBHEHH N — TO MOpsiKa 00s3aTENIbHO 3HATh MOCTAHOBKH
3agaun Ko, kpaeBoi 3a1a4u, 3a71a4ui Ha COOCTBEHHBIE 3HAYEHUS.

B teme, mocBsimeHHON TUHEWHBIM TU(GEpEeHINATBHBIM yPaBHEHUAM N — TO TOPsIKa,
HAaJ10 3HaTh TEOPEMBI O CTPYKTYpE OOLLIEro pelieHus: OJJHOPOIHBIX U HEOJTHOPOJHbBIX YPAaBHEHUH,
TaK KaK OHHM YKa3bIBalOT IyTh IMOCTPOEHUs oO1ero pemienus. OOpatuTh BHUMaHUE HA TO, YTO
peleHne JUHEHHBIX OJHOPOIHBIX AU depeHnanbHbIX ypaBHEHUH N — ro Mopsiika ¢ MOCTOSH-
HbIMU KO3(duumenramMmu He TpeOyeT MHTETPUPOBAHHS, @ CBOJUTCA K YUCTO alreOpandeckoi
npo0jeMe HaxOXAEHUS KOPHEH COOTBETCTBYIOILErO XapaKTepUCTHUUECKOro ypaBHeHus. Hano
3HATh BHJI YACTHBIX PEIICHUI JMHEHHBIX OJHOPOAHBIX Au(depeHInanbHbIX ypaBHEHHH N — IO
HOpsi/IKa ¢ MOCTOSIHHBIMU KOA(GHUIMEHTaMH B 3aBUCUMOCTH OT BUJAA KOPHEH XapakTepucTuye-
CKOT'O YpaBHEHHS.

Hano yeTko ysICHUTH alropuT™M MOCTPOCHMS YACTHBIX PEIICHUI JIMHEHHBIX HEOAHOPO/-
HBIX JuQQepeHInaIbHbIX YpaBHEHHH MeTo0M moadopa (METOI0M HEeolpeneieHHBIX Kodpdu-
LIUEHTOB), 0OPaTUB BHUMAHUE Ha TO, YTO B ITOM CIIyyae BHJ YACTHBIX PEIIEHHI HEOJHOPOJHOIO
YPaBHEHUS COOTBETCTBYET 10 CTPYKTYpPE 3aJaHHOM IIPABOM YaCTH.

7. ®oH OLIEHOYHBIX CPEACTB

@OH]1 OLIEHOYHBIX CPEACTB IpenacTaBieH B [Ipunoxenun 2 k padodeil mporpaMMe U BKIIIOYAET
pa3nelsl:

1. Metoabl KOHTPOJIS U OLIEHUBAHUS PE3YIbTATOB O0YUYEHHUS

2 [llkana ¥ KpUTEPUU OLIEHUBAHUS PE3YJIHTATOB O0yUEHHUS

3. OueHouHbIE CpPEACTBA

3.1. Texymuii KOHTPOIb

3.2. IlpoMexxyTouHasi aTTeCcTaIus
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TemaTuyeckuil iIan AucuUIUINHbI «/Inddepenuuaibubie ypaBHeHUD)

M0 HANPABJIEHUIO MOATOTOBKH
09.03.03 [Ipuknaguas napopmaTruka
[Ipodusb mOATrOTOBKH
Bonbime u OTKpBITHIE TaHHBIE
(bakanaBp)

Ounas dhopma 00yueHus

Ilpunosicenue 1

Bunsbi yueOHoii padoThI,
- BKJII0Yasi CAMOCTOATEIbLHYIO Buanbl camocTosiTeIbHON padoThI Dopmbl
= E 2 aTTecTa-
Pasznen ;.3 s 3 padoTy CTyAeHTOB, CryaeHToB n
o =
@ %y
o F &) M TPYAOEMKOCTB B Yyacax
n/n
J II/C | JIa6 | CPC | KCP | K.P. | K.II. | PT'P | Pedepar | K/p C) 3
IlepBblii cemecTp
Tperuii cemecTp
Tema 1. OcHOBHBIE TIOHSATHS OOBIKHOBEHHBIX
nmuddhepeHInanbHbIX ypaBHEHUH (11.y.) TIepBo-
31 ro mopsaka. 3amada Komm, Teopema cye- 3 1 ” ) )
: CTBOBAaHMSI M EIMHCTBEHHOCTH €€ pEeICHHs
[TonsTHs O0LIETO M YaCTHOTO PeLIeHui, ooie-
ro ¥ 4aCTHOI'O MHTErpanoB. 'eomeTpHueckuii
CMBICT o0mero uATerpaiga A.y 1-ro mopsaka
3.2 Pemenne a.y. mepBoro mopsiaka c paszeiieH- 3 » ) ) N
' HBIMH U pa3JIeNSIOIUMUCS IEPEMEHHBIMU
Boinaua 3aganuii PI'P_no 0.y.
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3.3

.OIHOPOIHBIE 1.y. ¥ MPUBOISIIHMECS K HUM.

3.4

Pemenue ypaBHeHMid B TONHBIX Auddepenu-
anax

3.5

JIlunelinpie A.y. NEpBOroO NOPSAAKA U YpPaBHEHHUS
bepuymm Merox Bapuanuu IpOU3BOJIBHON
IIOCTOSIHHOM, METOJ, IIpou3BeAcHU bepHyiu.
KontponbHas padora nmo ypaBHeHMsIM Iiep-
BOI'0 NMOPAJAKA B AYAUTOPHH

3.6

JuddepeHnnanbHble YpaBHEHHS BBICHINX I10-
psnkoB. OcHoBHble ToHsTHs. [locTaHoBKa 3a-
naun Kormwm, kpaeBoit 3a1auu. YpaBHEHUS, J0-
MyCKAIOIUe UHTETPUPOBAHUE METOJOM IMOHH-
JKEHHUS TOPsIIKa

3.7

WHTrerpupoBanue A.y. N —TO HOpsAAKa. METO-
J0OM IMOHMIKCHUS IMMOPAAKa

3.8

JIvHeiiHble OJHOPOJHBIE A.y. N —TO MOPSAKA.
Oobmue cBolicTBa perienuii. Teopema o CTpyk-
Type OOILEero peuieHusl JHHEHHBIX OJHOPOI-
HBIX ZI.y. N —TO mopsiaka. XapaKTepUCTHIECKOe
YPaBHEHHUE.

3.9

[MoctpoeHne QyHIAMEHTAILHOW CHCTEMBI pe-
LIEHUH U1 ypaBHEHUI ¢ MOCTOSHHBIMH KOA(-
¢unmenTamMu. Bua 4acTHBIX pelieHuid OIHO-
POIHOIO ypaBHEHMs B 3aBUCHMOCTH OT BHJA
KOpHEH XapaKTEpUCTUIECKOTO YPABHEHHUSI.

3.10

JIvHeliHbIe HEOMHOPOAHBIE JA.y. N-TO MOpS/IKa.
Teopema o cTpykType obmiero pemienus. Me-
TOJI T0/100pa YaCTHOTO PEIICHHSI.

10

3.11

Pemenne TMHEWHBIX HEOAHOPOIHBIX J.y. N-TO
MOpsZIKA C TOCTOSHHBIMU KO3 ummenTamu ¢
MCIOJB30BAaHMEM MeEToAa Mmoadopa st pas-
JIMYHBIX CHEIHATbHBIX BHJIOB ITPABON YaCTH .

11

3.12

Jlunelinpie HEONHOPOJHBIE A.y. BTOPOTO MO-
pslKa C TOCTOSHHBIMH KO3(D(UIMEeHTaMH ¢
IIPOU3BOJIBHOM HENPEPBIBHOM NPaBOM 4YaCThIO.

12
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Metog BapHallin IPOU3BOJIBHBIX ITOCTOAHHBIX.

3.13

KpaeBrie 3amaum. 3agaun Ha COOCTBEHHEIE
3HAYCHUSL.

KonTponbHas pa6ora no JuHelHbIM A.y. N-
ro NOpPsAAKAa B ayIUTOPHHU

13

3.14

Huddepennnancaple ypaBHEHUSI C TIepeMeH-
HBIMH KOd(duLMeHTaMH. YpaBHEHHE Dinepa.
HHTerpupoBanne METOJOM CTEICHHBIX PSIJIOB.

14

3.15

[IpuMeHEeHNE CTENEHHBIX PSJIOB C HEoIpese-
JEHHBIMH Kodddunnentamu, psaa Teimopa k
WHTCTPUPOBAHMIO JI.y. C TICPEMEHHBIMU KO3(]-
(dbuIMeHTaMu

15

3.16

CucremMbl OOBIKHOBEHHBIX U (hepeHIIHaTbHBIX
ypaBHeHull. OcHOBHbIE TIOHATHS. Pemenue
HOPMaJIbHBIX CHCTEM JHHEHHBIX auddepeniu-
AJIBbHBIX YPAaBHEHUH METOJOM HCKIIIOUEHHUSL.

16

3.17

Pemenne nMHEMHBIX OJHOPOAHBIX CHUCTEM
I QepeHInaTBEHBIX YpaBHEHUH MeTo oM OHi-
nepa. BekoBoe ypaBHeHuUe

17

3.18

KountpoabHoe TecTupoBanue

18

Q)OPM(I ammecmauuu

19-
21

Bcero yacoB nmo fUCIUIIINHE

B TpeTbeM ceMecTpe.

18

36

36

PI'P

Kon-

Tp.
Pao.
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®OHJA OHEHOYHBIX CPEACTB

MO JUCUMUILINHE

«nddepeHunaibHbie ypaBHEHU S

Hanpasnenue noarorosku: 09.03.03 «I[Ipuknagnas uHGOpMATHKAY.
[Tpodunb: «bonbiime 1 OTKPHITHIE JAHHBIEY.
®opma 00yueHus — OuHasl.
Kadenpa: «Matemaruka.

Ilpunoscenue 2

1. MeToabl KOHTPOJISI M OLIEHUBAHUS Pe3Y/JIbTATOB 00yUeHHS

HJ’IH KOHTPOJIAA YCIICBACMOCTH U KAYCCTBA OCBOCHU A JUCHUIIIINHBI HaCTOHH_Ieﬁ

HpOFp&MMOﬁ NpeaAyCMOTPCHBI CIICAYIOIINEC BUJABI KOHTPOJIA:

- KOHTPOJIb TEKYIIEH ycrieBaeMOoCTH (TEKYILIUil KOHTPOJIb);
- IPOMEKYTOYHAsI aTTEeCTaIHs (3a4eT).

2. llkana u KPUTEPHHU OLEHUBAHUSA Pe3yJILTATOB 00y4eHUsI

Mokasartenb

Kputepum oueHusaHuns

OMNK-1. CnocobeH NpMMeHATb eCcTeCTBEHHOHAYYHblE U 0O ENHKEHEPHbIE 3HAHWUA, METOAbl Ma-
TeMaTMYeCKOro aHaan3a U MoAeNMpPoBaHNA, TEOPETUYECKOrO U KCNEePUMEHTANbLHOIO uccneno-
BaHMA B NPOdECCUOHANbHOM AEeATENbHOCTY.

OMNK-1.1. 3HaThb:

MeTogbl MmaTema-
TMYECKOro aHanusa
N MogEeNnpoBaHus,
TeopeTnyeckoro w
SKCNepumeHTaNb-
HOro  MccnepoBsa-
HMA B npodeccuro-
Ha/NbHOW JeATenb-
HOCTW.

OMK-1.2. YmerTb:

MpumeHATb  ecTe-
CTBEHHOHAYYHbIE WU
06LWEeNHKeHepPHble
3HaHMA.

OnNK-1.3. Bnaaertb:

Obyvatowumiica
OEMOHCTPUpPY-
eT nosHoe oT-
CyTCTBME WU
HeJo0CTaTou-
Hoe cooTBeT-
CTBME MaTepu-
any Ancum-
N/INHbI 3HaHWUN,
YKasaHHbIX B
MHAMKaTopax
KOMNeTeHLUun
ANCUUMNINHBI
«3HaTb» (cm. n.
3).

Obyvatowumiica
OEMOHCTpUpyeT
HenosHoe CcooT-
BeTcTBME  Clle-
AYIOLWNX 3HAHUN,
YKa3aHHbIX B
MHAMKATOpax
KomMmneTeHunin
AVNCUMM/IUHBI
«3HaTb» (cm. n.
3). JonyckatoTca
3HauYUTeNbHbIE
OWwKnbKKM, nposns-
nAeTcs HepocTa-
TOYHOCTb  3Ha-
HWUK, no paay
nokasaTeneu,
obyuatowmincs

Obyvatowmiica
OEeMOHCTpUpyeT
YyacTU4Hoe co-
oTBeTCTBME
cneayowmx
3HaHUN, YKa-
3aHHbIX B MHAM-
KaTopax Komne-
TEHUMN Aancum-
NAWHbI «3HaTb»
(cm. n. 3). Ho
A0nycKarTcA
He3HaynTenNb-
Hble  oWwunbKN,
HETOYHOCTH,
3aTpyAHeHUs
npu aHanuTuye-
CKMX onepauu-

Obyyatowmiica
AEeMOHCTpUpyeT
Nno/sIHOe COOTBET-
CTBME  cleayto-
LLMX 3HaHUN,
YKa3aHHbIX B WH-
ANKaTopax Kom-
neTeHUMn  auc-
LUMMAMHbI
«3HaTtby» (cm. .
3). CsobogHo
onepupyeTr npu-
obpeTeHHbIMMK
3HaAHUAMMW.
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MeTogamun  maTe- MCNbITbIBaET fAX.
MaTMYeCcKoro aHa- 3HauYMTe/IbHble

N33 U MOAEeNnpo- 3aTpyAHEeHuA

BaHMA, TeopeTuye- npu onepuposa-
CKOrO UM 3Kcnepwu- HAW  3HAHWUAMM
MEHTaNIbHOrO  UC- npu MX MNepeHo-
cnepoBaHuA. Ce Ha HoBble Cu-

Tyauuu.

dopma NpoMeXKYTOUHOI aTTecTauMm: SIK3amMeH.

MpomexkyTo4HaA aTrecTtauua 06yLIaPOLLI,MXCﬂ B d)opme 3K3aMeHa nNpoBoAUTCA NO pe3y/1bTaTaM Bbl-
NnoNHEHNA BCEX BMAOOB y‘-IE6HOl71 pa6OTbI, npegycMmoTpeEHHbIX YHE6HbIM na1aHOM Nno AaHHOVI ancumnnnnHe,
NPU 3TOM YYUTLIBAIOTCA PE3y/1bTaTbl TEKYLWLENO KOHTPOA YCNEBAaEMOCTU B TEYEHNE CEMECTPA. OueHKa cTe-
neHn AOO0CTUXeHUA O6yan-OLLI,MMMCF| NAaHNPyEMbIX PeE3Yy/IbTaTOB 06y‘4€HMﬂ no gucuunanHe nposoauTCcAa
npenogasartenem, seaAywmm 3aHATUA NO AUCUUNNINHE METOAO0M 3KCI'IepTHOl7I oueHKuN. Mo ntoram Nnpomexxy-
TOYHOM aTrectTaumnm No AncumnainHe BbICTaBNAETCA OUEHKa «OT/IMYHO», «XOPOoLWo», «yA0BNEeTBOPUTENIbBHO»

Nnn «KHeygoBNETBOPUTE/IBHO».

LLkana oueHnBaHUA OnucaHue

BbinonHeHbl Bce ob6s3aTesbHble YC/IOBUA NOATOTOBKM CTYAEHTA K
NPOMEXKYTOUYHOM aTTecTauum, NpeaycMOTPEHHbIE NPOrpaMmMoN anc-
uMnAvHbl. CTyAEHT AEMOHCTPUPYET COOTBETCTBME 3HAHWUW, YMEHWIA,
HaBbIKOB MOKa3aTesnAM, NpUBeAEHHbIM B Tabivuax, onepupyeT npu-
06pPETEHHbIMM 3HAHUAMM, YMEHUAMM, HABbIKAMWU, NMPUMEHAET UX B
CUTYaLMAX NOBbILEHHOM CNOXKHOCTU. MpK 3TOM MOryT 6bITb fonyLue-
Hbl HE3HAYUTENbHblE OWWBKM, HETOYHOCTH, 3aTPYAHEHUA NPU Nepe-

OTAnyHo

HOCe 3HaHWUM 1 YMeHMl\;I Ha HOBble, HECTAaHAAPTHbIE 3a4a4U.

BbinonHeHbl Bce oba3aTenbHble YC/0BMA NOAFOTOBKM CTYAEHTA K
NPOMEXXYTOUYHOI aTTecTauumu, NpeaycMoTPEeHHbIe NPOrPaMmmon guc-
UMNAKHLI. CTYAEHT AEMOHCTPUPYET COOTBETCTBME 3HAHWN, YMEHUH,
Xopouwo HaBbIKOB NOKa3aTenAam, NpuBeaeHHbIM B Tabavuax, onepupyeT npu-
06peTeHHbIMM 3HAHUAMM, YMEHUSMW, HaBbiIKaMK. B To e Bpemsa npu
oTBeTe AOMYCKAeT HECYLLECTBEHHbIe MOrpPeLHOCTH, 3a4a4M peLaeT C
HeZo4YeTamMu, He BAVAIOWMMM Ha 06LLMI XO4 peLueHus.
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BbinosiHeHbl Bce o06A3aTenibHble YC/NOBUA NOAFOTOBKU CTYAEHTA K
NPOMEXKYTOYHOM aTTecTauuu, npesyCcMoTPEHHbIE NPOrPaMMOn auc-
uMnanHbl. CTygeHT AeMOHCTPUPYET COOTBETCTBUE 3HAHWUM, YMEHUN,
HaBbIKOB MOKa3aTeNAM, NpUBeAEHHbIM B Tabanuax, onepupyeT npu-
06peTeHHbIMW 3HAHWAMMW, YMEHUAMMW, HaBblkamMW. Ho noKasbiBaeT

YaosneTBopUTENbHO
HernyboKkMe 3HaHMA, NPU OTBETE HE AO0NYCKAeT rpybbix oWMBOK nMan
npoTMBOpPEUUiA, OAHaKO B GOPMYNMPOBaHMM OTBETa OTCYTCTBYET
OO/KHAA CBA3b MeXAy aHa/NM30M, apryMeHTauuein u BbiBOAaMMU, B
pelweHnn 3aga4 MOFyT cofepaTtbca rpybble ownbru. Ona nonyye-
HWA NPaBWAbHOrO 0TBETa TPebYIOTCA YTOUHAIOWME BONPOCHI.
He BbinonHeHbl 06s3aTesibHble YCAOBUA MNOATOTOBKM CTYAEHTa K
NPOMEKYTOYHOW aTTecTauum, NpesyCMOTPEHHbIE MPOrpaMmoi Anc-
uMnAnHbl, UIW cTyaeHT AeMOHCTPUMpPYeT HenosiHoe COOTBEeTCTBMe
HeyposneTtsoputenbHO 3HaHWI, YMEHWN, HAaBbIKOB NPUBEAEHHbIM B Tabanuax, AoNycKatoTCA
3HauYUTE/IbHbIE OLWMBKKN, MPOABAAETCA OTCYTCTBME 3HAHWWN, YMEHMNA,
HaBbIKOB MO PAAY NoKasaTesiei, CTYAEHT UCMbITbIBAET 3HAUYUTE/IbHbIE
3aTpygHeHunA npum onepmnpoBaHnn 3aHAHNAMU U YMEHUNAMMN.
3. OueHo4YHbIe CpeCcTBA
HaumenoBanue [IpencraBnenue one-
Ne Kparkas xapakTepucTuka OlleHOYHOTO
wn OLIEHOYHOT'O Cpel- cpescTBa HOYHOTO CPEICTBA B
CTBa dOC
1 KonTponbnas (ca- CpenctBo npoBepku yMeHui npumeHsaTh | KoHTposnbHbIE 3a1a-
MOCTOSITEJIbHAS ) MOJTyYEHHBIC 3HAHMS JUUISl PEIICHHS 3a1ad | HUs (IprUMep)
paboTta ONPEAEIICHHOTO TUIIA 10 TEME WIIH pa3Jie-
(KP) Hy
2 | PacuerHno- CpenctBo mpoBepku ymMeHH npumeHsaTh | Kommiekr  3amganwuii
rpadudeckas pa- MOJTyYECHHBIE 3HAHUS 10 3apaHee onpene- | A BBITIOJTHEHUS
oora JIGHHOW METOAMKE JId PELICHHsS 3aJad | pacueTHO-
WIA 3aJaHdd 10 MOAYNI0O WIH AWCIHU- | Tpapuueckoi paboThl
(PTP) TUIMHE B IIEJIOM.
CpencTBo KOHTPOJISI, OPraHU30BAHHOE KaK
crienManbHas Oecea IMeaarorudeckoro
VYcTHbIH ompoc paboTHUKa ¢ OOydYalImUMCS Ha TEMBI, Bomnpocsl o
3 coOecel0BaHUE, | CBSI3aHHBIE C M3Y4aeMOHW JHUCIUTUIMHON, H TeMam/paszenam
(YO) paccuMTaHHOE Ha BBISICHEHHE 00beMa JHACIATITHHEI
3HAHUN O0YyYaIOIIErocs MO OMpPeAeICHHO-
My pazJieny, TeMe, mpobdiemMe u T.11.
4 Tect CucreMa cTaHJapTU3UPOBAHHBIX 3aIaHUH, BapuanT Tecra
(T) MO3BOJISOIIAS aBTOMATH3UPO-
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BaTh NPOLEAYPY M3MEPEHUS YPOBHS 3Ha-
HUH 1 yMeHU#l 00y4aromerocs.

bunets! k 3auety CpencTtBo IpoOBEpKHM 3HAHWM, yMEHHI,
HaBBIKOB. MOXET BKIIOUYaTh KOMIUIEKC
TEOPETUYECKUX BOIIPOCOB, 3aJay, MPaKTH-
YeCKUX 3aJaHuil.

(Bx3)

bunerts k 3auery

3.1. Tekyumuii KOHTPOJIb

OneHouHble CpeACcTBa TEKYILIErO0 KOHTPOJI YCIIEBAEMOCTH BKIIIOYAIOT KOHTPOJIbHBIE BOIPO-
Chbl U 33/1aHus B (popMe OJIAaHKOBOI'O TECTUPOBAHUS JUIsI KOHTPOJII OCBOCHMS OOy4aroIIUMUCS pas-
JIeJI0B TUCUMILIAHEL, ipueM PI'P.

Conep:xanue pacueTHO-TpaduuecKoil padoThl 10 AP PepeHInATbLHBIM YPABHEHUSSIM.

Mertoap! pemieHuit muddepeHaIbHbIX YpaBHEHUN Pa3IMIHOTO TUIIA.

BapuaHT 3apgaHuA

1. HapucoBaTb MHTErpanbHYHO KPMBYIO ypaBHEHMUS y' = )C2 — ), NPOXOAALLYIO

yepes ToUKy M(2;3/2).PelwunTb ypaBHEHME METOLOM U3OK/MUH.

PewunTb ypaBHeHUA:

2.

10

A+ y?dx—ydy = x*ydy,

2
2dy—y—2+8—y+8,

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

xe” dx + (xzyey2 +tgy)dy =0.

Pewuntb 3agaum Kowun ana ypaBHeHMin:

PewnTb ypaBHeHMS:

nre

y +y!l!:x’

dy 2 3
ORI YO =L,
Ay +xX%y = (X° +8)e Y2, y(0) =1.
. Pewwutb ypaBHeHue: X2y +xy”’ = T :
X
. PewuTs 3agauy Kown: Y =18sin’ ycosy, y(@) = %, y'(@)=3.
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11. y"'+5y"+7y +3y =(16x+20)e",

12. y"+25y=2c0s5x—sin5x+e™,

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

(B+e™)

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

15. HaitTt cobcTBeHHble 3HaYeHna A 1 coBCTBEHHbIE GYHKLUMM Y 3a[a4n:

y'+2y=0, y(0)=0, y(b)=y(b).
PewwnTb ypaBHeHMA:

16. X°y"+2xy' -6y =xInx,

17. y"—xy'—4y=0.

PewnTb cMcTEMbI YPaBHEHW:

{x22'+5xz+4y=0, 19 {z’:y—z, 20 {y’:4y_3z+sinx,

18. <, .
y' =1 7' =2y—-7—-COSX.

KonTposbnas padora Nel
10 00bIKHOBEHHBIM (] (PepeHIHATBHBIM YPABHEHHSIM EPBOI0 MOPSIKA

Pemnts ypaBHeHust
Bapuanr 1

1) xy'=xeV* 4y

2) x°dy —(2xy +3)dx =0

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

1) Xxy'= xsinY + y
X

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

Bapuanr 3

1) xy' =xX>+y%+y
2) sinx-y'=—-ycosx—sinx
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2
3) (Xy +sin y)dx+(x7 + Y% + XC0S yjdy:O

KonTpoabsHnas padora Ne 2
10 00bIKHOBEHHBIM JIUHEHHBIM TH(PepeHINnATbHBIM YPABHEHUSIM
N-ro mopsaKka
Bapuant 1

Pemmnts ypaBHeHus1

1) y"—4y"=1-12x°
y __ 1

2) Y+ =

2 X
T~ COS—
T

3) VYkaszarh BUJ YaCTHOTO PEIICHHS YPABHEHHS

y'+ 6y +9y=e"(x-3)sin2x
Bapuanr 2

Pemmnts ypaBHeHus1

1) y"+4y=10sin2x
—2X

2) y”+4y'+4y:e—
X

3) VYkazaTb BH] YaCTHOTO PELICHUs yPABHCHUSI

y" — 6y’ +13y =e*(cos2x — 2sin2x)
Bapuanr 3

Pemmnts ypaBHeHus1

1) y"+2y' —-3y=e*—cosx
2) y"+y=ctgx
3) VYkaszarh BUJ YaCTHOTO PEIICHHS YPABHEHHUS

y" — 6y’ +18y = xe** cos3x
BapuaHT TecTa o 00bIKHOBEHHBIM M ((pepeHInATbHBIM YPABHEHUSIM

3AOAHUE 1.
YcTaHOBUTE COOTBETCTBME MENKAY HOMEPOM YPaBHEHMA N ero TUMOM

1) xy'+2y=x"sin2x 2) (1+ yzsin2x)dx—2ycos2 xdy=0

3) y'_4_xy=2x\N 4) yV3+2x7y =x4/34+2y° .

- YpaBHeEHME C PasgensoWMmMnca nepemeHHbIMMK,
- InHenHoe anddepeHumanbHoe ypaBHeHUE,
- YpaBHeHMe B NOHbIX AnddepeHumanax,



- ypaBHeHue bepHynnu,
- YypaBHeHMWe, NpMBOAALLEECA K OAHOPOAHOMY.

3AZAHME 2.
Na+o ypasHeHne nepsoro nopagka (5xy° + X°)dx—(y* —5x’y)dy=0 & dopme, conepxauieit andde-
peHuuansl. MpuseanTe ero K Buay, paspelleHHOMY OTHOCUTE/IbHO NPON3BOAHON.

Otser ‘ ‘

3AJAHME 3.
Navo anddepeHumansHoe ypasHenne Y = (2K +3)x*, Toraa dyHkuma y=2X> asnseTca ero peleHu-
emnpu K, pasHOom:

‘ Otser |
3AO0AHUE 4.
o 2 dx
06wwmii uHTerpan anddepeHuManbHoro ypasHenua Yy dy = — umeeT sug
X
‘ Otser \
3AOAHME 5.

YKaKuTe MHTerpasbHylo KpUBYIO pelleHuns 3adaqumn Kown ana obbiIkHOBEHHOro AnddepeHLmanbHOro ypas-

HeHua Xy'=y-1 y@=2.

yA p
B
y C
b
0 X
-1
BAPUAHTbI OTBETOB: 1)A 2)B 3)C 4)D.
3A0AHUE 6.
[NaHo anddepeHumanbHoe ypasHeHWe BToporo nopagka Y’ = x? + X. Toraa obee pelleHne ypaBHEHNS
MMeeT BUg,

BAPUAHTbI OTBETOB:

1, 1, 1, 1,
1) y=—X"+=x"+C,x+C 2) y=—X"+=x"+C,x+C
)y 12 3 1 2 )y 12 6 1 2
3) y=ix“+%x3+clx+c2 4) y=6x*+2x° +Cx.

3AAQAHMUE 7.
Pewenue 3agaun Kown  y"=2x+1  y(0)=y'(0)=0 umeersug

BAPWAHTbI OTBETOB:
3 3 2 3 3

1)y—X—+x2 2)y—X—+X— 3)y—X—+x2 4)y—X——x
3 3 2 6 2

3A0AHMUE 8.
NaHo anddepeHumanbHoe ypasHeHue sToporo nopaaka 2Xy" —Yy' =0, Toraa ero obuwee pelweHune nmeer
BUA:
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‘ OtBer ‘

3A0AHUE 9.

OaHo anddepeHumanbHoe ypasHeHue sToporo nopaaka Y'ctg4x+4y =0, toraa ero obuwee pelwexne
nmeet BuUA,

BAPMAHTbBI OTBETOB: 1) Yy = 0,25Clsin 4X+ C?_ 2) y= —C1 cos4x +C2

3) y=C,;sin4x+C, 4) y=-C;sin4x+C,.
3AZIAHME 10.
KOpHM XapaKTepmnCcTM4eCcKoro ypaBHEHUA paBHbI k1 = k2 = —1, k3 4= i2, Toraa pyHaameHTabHaA

cMcTeMa peleHnit IMHeMHoro ogHopoaHoro anddepeHLManbHOro YpaBHEHMA C NMOCTOAHHbIMU KO3pduULLM-
eHTamun byaeT MMeTb BUA,
BAPUAHTbI OTBETOB:

1)y, =¢e*, y,=e*, y,=cos3x, Y, =sin3x
2) y,=e%, y,=e"X, Y; = e, y,=e”
3) y, =€, y,=e*, y,;=cos3x, y,=-sin3x

, y3 :e2x’ y4 :e—2x'

X

—X

4) y, =€, y,=Xxe

3A0AHMUE 11.
KopHu xapakTepucTuyeckoro ypasHeHusa pasHbl K, =K, =5, K;, =5=i. Toraa obuiee pewenne nuneit-

HOro oAHOPOAHOrO gnddepPeHLMaNbHOTO ypaBHEHNA C NOCTOAHHbIMM KO3dduLMeHTaMn ByaeT UMETb BUA:

OTBeTt

3AQAHME 12.

M3BecTHa ¢yHAameHTaNbHaA CUCTEMA PelleHUi i 04HOPOAHOro AMHENHOro AnddepeHLManbHOro ypasHe-

2
HUA: yl :1, y2 =X, y3 = X". Torpa 4acTHoe pelleHne ypaBHEeHWA, YAOBNETBOPAIOLLEe HAaYa/bHbIM

yenosuam y(0)=2, y'(0)=-1,

y"(0) =2, pasHo:

BAPWAHTbI OTBETOB:

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

3A0AHUE 13.
OyHkuma Y =Ce* +C,xe* apnsetca oblMM peleHnem NMHENHOro OAHOPOAHOTO AnddepeHLmanbHo-

ro ypaBHeHMA C NOCTOAHHbIMM KO3PPULMEHTaMM, TOrAa €ro XxapaKTepuCcTUYecKoe ypaBHeHNe NMeeT BUJ,
BAPWAHTbI OTBETOB:

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

3A0AHMUE 14.
Obuwee peweHune anddepeHumansHoro ypasHeHus Y'+4y' +3y =0 umeer Bug

Otser ‘ ’

3A0AHMUE 15.
YacTHOMY peLIeHuIo IMHENHOrO HEOAHOPOAHOTO AnddepeHumanbHoro ypasHeHua Y —3y' +2y =2x -1

no BMAY €ro NpaBoi YacTu COOTBETCTBYET YHKLMSA
BAPNAHTbI OTBETOB:

1)y, =AC+Bx 2)y.=Ax+B 3)y,=Ax 4)y, =Ax*+Bx+C..
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3A0AHMUE 16.
[JaHo nunHelHoe HeogHopoaHoe auddepeHuManbHoe ypaBHEHME C MOCTOSHHbIMKU Ko3adduumeHTamm

2y"+Yy' +2y =Xe*SiN2X. 3anucatb BUZ 4aCTHOTO peLleHns ¢ HeonpeAeneHHbIMU KoabduLmeHTaMu

Otser ‘

3A0AHMUE 17.
[JaHo nuHelHoe HeogHopoaHoe AuddepeHuManbHOE YypaBHEHME C MOCTOAHHbIMM KoaddpUuuMeHTamm
y"+ 4y = 2ctg2X. B Kakom BUAE CnefyeT UCKaTb YaCTHOE peLleHne HEO4HOPOAHOIO YPaBHEHWS METOLOM

Bapuaunn Npon3BoOJibHbIX MOCTOAHHbIX ?

‘ Otser |
3AAAHMUE 18.
PeweHue Kpaesor 3agaum Y" =2X+1, 0<x<3, y0)=1 y@)=9/2
MMeeT B,
3 2 3 2 3 2
BAPUMAHTbI OTBETOB: 1) Y :X—+X——3x+1 2)y =X—+X——3x+1 3) Yy :X—+X——Ex+1
3 2 6 2 3 2 3
x> x* 10
4) y=—+—+—Xx+1.
3 2 3
3A[AHME 20.
06 o {yll =3Y,,
Lee peleHne cnuctembl AnddepeHUmnanbHbIX YpaBHEHW ,
Y, =2Y;—Y,

MMeeT Bug,
BAPWAHTbI OTBETOB:

y, =C.e” +C,e™, y, =C.e> +Ce™,
1) 2)

Yo = %Clezx ~Ce™ Yo = _§C1e2x ~Ce™

y, =C.e”* +C,e*, y, =C.e ™ +Ce¥,
3) 2 4) 2

y, = §C1e2X +C,e% Y, = —§C1e2X +C,e %

Kpurepun onenku:

- OLICHKA «3a4TE€HO» BBICTABIIAETCS CTYACHTY, €CJIM OH PETYJIIPHO B TEUEHUE CEMECTPA IPEICTaB-
JISUT pelleHusl 3a1a4, BHIITOJHUII MOJHOCTBIO BCE 3aJjaHMs M UX 3allMTUJI, OTBETUB HA BOIPOCHI Ipe-
nojaBares;

- OLICHKA «HE 3a4TE€HO» BBICTABJIAETCS CTYACHTY, €CIIM OH HEPETYJSIPHO B TEUEHUE CEMECTpa Mpei-
CTaBIISUI PEICHUs 3a/1a4, BHIIOIHUII 33/1aHUs HE MOJHOCTBIO WM BOOOIIE HEe MPEACTaBIsUT paboThI
Ha MPOBEPKY, JOMYCKAET CYIIECTBEHHbIE HETOUHOCTH B OTBETaX Ha BOIPOCHI MPENO1aBaTesl.

Jlnst mpoBeieHUsT TEKYLIero KOHTPOJIsS 3HAHWK CTYJEHTOB B JMCTAaHIMOHHOM (opmare B
pa3pabotanHoM Kadenpoit «MaremaTtuka» oOHNailH-kKypce «JluddepeHnnansupie ypaBHEHHS»
UMEIOTCS IPOMEXKYTOUHBIE (TPOOHBIE) TECTHI.

3.2. [Ipome:xyTOYHAA aTTECTALMS

[TpoMesxkyTouHast aTTecTanus - (3a4eT) MPOBOJUTCS MO OMIeTaM B yCTHOHM (opme.
Bpewmst U1 moAroTOBKM OTBETA HA BOTIPOCH HE Oosiee 45 MUH.
buner BKiIrOYaeT oAMH TEOPETUYECKUI BONIPOC U 3a]1a4u.
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KommniiekT Bonmpocos
no qucuuiuinie «/AudpepenunajbHblie ypaBHEHUS

OCHOBHBIE TIOHSITHSI TEOPUH OOBIKHOBEHHBIX TU(D()EepeHITNANBHBIX ypaBHEHUH TIEPBOTO MOPSII-
Ka: ompeneiaecHue 0OBIKHOBEHHOTO MU (PepeHInaTbHOTO YpaBHEHUS, (OPMBI 3aIHCH OOBIKHO-
BEHHOTO M (HepeHINaTBFHOI0 YpaBHEHHS IEPBOTO MOPSAKA, TOHATHS OOILEro U YaCTHOTO pe-
IIeHHUH, OOIIEero U YaCTHOTO HMHTErPajioB.
[TocranoBka 3agaun Ko s auddepeHnnanbHOro ypaBHEHHsI IEPBOTO MOPSIKA.
Teopema cyiiecTBOBaHUS U €AMHCTBEHHOCTH pelieHust s nuddepeHaibHOro ypaBHEHUS
IIEPBOTO MOPSIIKA.
I'eomeTpuueckuii cMbIca 00ILIEro HHTErpaia OOBIKHOBEHHOI'O JI.y. IEPBOTO MOPSIKA.
Juddepennnanbabie ypaBHEHUS TIEPBOTO MOPSIKA C Pa3AeICHHBIMU U Pa3JICSIONIIMUCS Tie-
PEMEHHBIMU.
Jluneitnbie quddepeHnranbHble YpaBHEHHs IEPBOro Mopsiaka. MeToa Bapualli MPOU3BOIIb-
HOW MOCTOSIHHOM.
Huddepennunanbabie ypaBHeHUs N-TO opsaaka. OCHOBHbBIE MOHITHS: (OPMBI 3aITUCH, TOHSATHS
OO0IIEro ¥ YaCTHOTO PEIICHHIA.
[TocranoBka 3agauu Komm u kpaeBoit 3a1aun a7s1 0ObIKHOBEHHOTO U (HepeHIINaTbHOTO ypaB-
HEHHUsI N-TO MOPsIIKa.
NuterpupoBanue nuddepeHanbHbIX YpaBHEHUNH N-TO MOPsiAKa METOIOM MOHMKEHUS MOPSI-
Ka.
Jluneitnbie ogHOpoHBIE AU depeHinaIbible ypaBHeHUs N-ro nopsaka. OOIe cBoiCTBa pe-
IIECHUI: TOHATHUS JIMHEWHO 3aBUCHUMBIX W JIMHEHHO HE3aBHCUMBIX PEIICHUH, ONPEHAECTUTENS
Bposnckoro, nonsaTtre GpyHaaMeHTaIbHOW CUCTEMBI PEIICHHH,
Teopema o cTpykType 00IIero pemeHus OOBIKHOBEHHOTO JIMHEHHOTO OJHOPOJHOTO Audde-
PEHLUATBHOTO YPaBHEHUS N-TO MOPSAIKA.
Jluneitnpie ogHOPOAHBIE MU PEepeHINaIbHBIC YPaBHEHUS N-TO TMOPSIKA C TOCTOSTHHBIMH KO-
s dunmenTamMu. XapaKTepUCTHUECKOE YpaBHEHHE, €ro CBs3b ¢ AuddepeHnaibHbIM ypaBHe-
HUEM.
Bun gacTHBIX peleHuii JTUHEWHOTO OAHOPOAHOrO IuddepeHInaIbHOTO ypaBHEHUS N - TO
MOpsiIKa C TOCTOSHHBIMU KOd(HUIIMEHTaMU B 3aBUCUMOCTH OT BHUJAa KOpPHEH XapaKTepu-
CTUYECKOTO YPaBHEHUSI.
Jluneiinpie HEOMHOPOHBIE TUdPepeHInabHbBIe YypaBHEHHs. Teopema o CTPYKType 00IIero
peLIeHus.
Pemenue nmuHeHHBIX HEOAHOPOAHBIX AU GEPEHIIMATBHBIX YPAaBHEHHH C MOCTOSHHBIMHU KO3 (-
¢unmenTamu. MeTo1 moadopa YacTHOTO PElIeHus AJIs TPaBbIX YacTeil BUaa

f(x)=P,(x)e”, f(x)=M cospBx+ Nsinpx,

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

Pemennie nuHEHHBIX HEOTHOPOAHBIX IU(B(EepeHITNANBHBIX YPaBHEHHUN METOJOM BapUaIluu
MPOU3BOJILHBIX MOCTOSIHHBIX.
[TocTaHoBKa U peleHue 3a1a4u Ha COOCTBEHHbIE 3HAUEHUSI.
Cucremsl nuddepenimanbapix ypaBHeHul. [lonsatue HopmansHOM cuctemsbl. [lonatus oOre-
rO U YaCTHOTO peuleHui cucreMbl. Teopema o mnpuBeneHuu quddepeHInaIbHOr0 ypaBHEeHHS
N-ro nopsiika K HOpMaJlbHOU cucTeMe. MeTo1 UCKITIOYEHUS! HEU3BECTHBIX.

Tunosoi BapuaHT OmJieT
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no qucuunimnne «/AunddepeHuunanbubie ypaBHeHUs»

MMHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA30OBAHUS POCCUMCKOM ®EJEPALIN
®EJIEPAJIBHOE I'OCYJJAPCTBEHHOE ABTOHOMHOE OEPA30BATEJILHOE
VUPEXJIEHWE BBICIIEI'O OFPA3BOBAHU S
«MOCKOBCKHUM MOJJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWMH MMOJIUTEX)

@akynbTeT 0a30BBIX KOMIETECHIUH, Kadenpa «MaremaTuka
Juctmmnba  «/{uddepennnanbapie ypaBHSHHS»
Kypc 2, cemectp 3

3K3AMEHAIIMOHHBIA BUWIET

1. OCHOBHBIE NOHATHS TEOPUU OOBIKHOBEHHBIX AU((EPEHIMAIBHBIX YPaBHEHHN MEPBOIO II0-
psIKa.
2. Pemmts ypasuenue: Yy —2y" +y=2x.

3. Pemmwts 3amauy Komu: y' = 1% +e* y(0)=1.
+ X

4. Haiitu oO1iee penieHne CUCTEMBI:

{y{: Y2+e3x’
Yy =X=Y; +2Y,.

YTBepkaeHo Ha 3aceqannu Kadeapsl MatemMaTrku « 03» 05 2023 r., mporokos Ne 10

W.o. 3aB. kadenpoit H.B. BacuibeBa / /

Jl5ia mpoBeeHHUsT TPOMEKYTOUYHOTO KOHTPOJISI 3HAHUHW CTYJIEHTOB B JIUCTAaHIIMOHHOM (hop-
Mate B pa3paboTaHHBIX Kadenpoit «MaTeMaTrkay OHIaH-Kypcax UMEIOTCS UTOTOBBIE TECTHI.
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