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1. leab ¥ nIaHUpYyeMble Pe3yJabTAaThl 0CBOEHUS THCIUILIMHbI

Ienbro 0CBOEHMSI JUCIUILUIMHEI ABIsIETCA (POPMUPOBAHUE CIECAYIOIIUX KOMIIETEHLIUH:

OIIK-1 CrmocobeH mnpUMEHSATh €CTECTBEHHOHAyYHBbIE W OOIIEMH)KEHEPHBIC 3HAHUS,
METO/Ibl MATEeMaTUYECKOI'0 aHaJIN3a U MOJIEIMPOBAHNUS B MHKEHEPHO! J€SITEeNbHOCTH, CBSI3aHHON
C TPOEKTUPOBAHMEM U KOHCTPYMPOBAHUEM, TEXHOJOTUSIMU IIPOM3BOACTBA ONTOTEXHUKH,
ONTUYECKUX U ONTUKO-3JIEKTPOHHBIX IPHUOOPOB U KOMILIEKCOB.

Pe3ynbraramMy 0CBOEHUS IMCLUUIUIMHBI SBIISIOTCS CIEIYIOIINE UHAUKATOPBI JOCTHKEHUS
KOMIIETCHIINH:

NOIIK 1.1 YMeeT npuMeHSATh 3HaHUS MaTEMATUKU B MPO(HECCHOHATLHON NI TEbHOCTH
IPY MOJEJIMPOBAHUU U NIPOEKTUPOBAHUU

NOIIK 1.3 YMmeeT npuMeHATh 3HaHUS €CTECTBEHHBIX HayK B MH)KEHEPHON IIPAKTHKE

2. 3aga4uy ocBOECHHS JUCIHUILIHHDBI

— OcBoUTh METOBI U MOAXOAbl K PELIEHUIO TUIIOBBIX MAaT€MaTHYECKUX U MPUKIATHBIX
(bu3nyeckux 3aaad.

— CdopmupoBaTh  LEIOCTHYIO CHCTEMY MpPEACTAaBICHHMH O  pelIeHnd  3a1ad,
(dopMann30BaHHBIX B BHJI€ OOBIKHOBEHHBIX AU(D(HEepeHINAIbHBIX U HHTETPaIbHbIX YPAaBHEHUH.

— BpipaboTaTh yMeHHe: HMCIOIb30BaHUS 0a30BbIX OCHOB KOPPEKTHOW (HOPMYJIHMPOBKHU
MOJIEJIbHBIX MaTEMaTHUECKUX 3a/lad; BbIOOpA pallMOHAJIBbHBIX METOAOB MX PELICHUS, BIAaJCHUS

IIpUEMaMU OLIEHKH IPAHUL] IPUMEHUMOCTH HCIIOJIb3YEMON MaTEeMaTUYECKON MOJIECIIH.

3. MecTo IUCHMILUINHBI B CTPYKTYpe 00pa30BaTeIbHOI MPOrpaMMbl

Jucuumnuna otHocutes K broky 1 «Jlucuuminaet (Mo1ynm).

JlucuuIinHa OTHOCHTCS K 00S13aTEIIbHOM YacTH 00pa30BaTEIbHON IPOTPaMMBI.

4. Cemectp(bl) ocBOeHHS U (popMa(bl) MPOMEKYTOUHOM aTTECTAIMH 10 JUCHHUILINHE

Tpertnii cemecTp, IK3aMeEH

5. Bxoanble TpeGoBaHus 1)1 OCBOEHUSI U CHUIIIMHBI

JUis  yCHemHOro OCBOEHHUS AMCHUIUIMHBI TpeOYyloTCs pe3ysbTaThl OO0y4YeHHs IO
CIENYIOIIMM JUCHUIUIMHAM:  «/lomonHuTeneHble InaBbl», «MaTreMaTH4eCKUl aHaJIN3»,
«JIuneitnast anrebpay», a Taxke AucuMIIMHA «DPU3MKa» B TOM YacTH, KOTOpasl JaeT MPHUMEpPHI
NPaKTUYECKUX NMPUIOKEHUH qu(pepeHInaIbHbIX ypaBHEHUH.

6. SI3bIK peaau3anun

Pyccknii

7. O0beM INCUMILIUHBI

OO6m1ast Tpy10eMKOCTh TUCIMIUIUHBI COCTABIIAET S 3.€., 180 uacoB, U3 KOTOPHIX:
-nexuuu: 50 u.

-paKkTUYEeCKue 3aHATUs: 34 u.

O06beM caMOCTOSATENbHOM pabOThI CTYIEHTA OINPeIeTeH YIeOHBIM IJIaHOM.

8. Conep:xkaHue TMCHUILIMHBI, CTPYKTYPHPOBAHHOE M0 TeMaM

Tema 1. OOmue cBenenus o auddepeHnnanbHbIX ypaBHEHUSX.

[Tonstue muddepennumanbroro ypaBHeHus. [Ipobnemsr pemenust nudepeHInaIbHOTo
ypaBHeHMs. MaremaTuyeckoe MoOJeIHpoBaHUE. Teopema CYIIeCTBOBaHHUA M €IMHCTBEHHOCTH
pemenns 3amaun Kommm. [TpuOmmxenHble MeTOAB! pemieHust nuddepeHInaTbHbIX YPaBHEHHIHA:
METOJ JJOMaHbIX Diiiepa 1 MeTOJI oceA0BaTeNbHBIX MPpUOIKeHUH. OcoOble pereHHs.



CocraBnenue nuddepeHInalbHbIX YpaBHEHUH U1 (PU3ndYecKux 3a1a4 (IpaKkTUKa).

Tewma 2. luddepeHnnanbaple ypaBHEHHS TIEPBOTO MOPSIIKA.

VYpaBHeHMsI € pa3felieHHBIMM U Pa3ACiAIOLIMMUCS IEPEMEHHBIMU. Y PaBHEHHS,
IOPUBOAAILIMECS K YPAaBHEHHMSM C pa3leisIIoIUMUCS IepeMeHHbIMU. OmpeneneHue (Gopmbl
BOTHYTOI'O 3€pKajia, 00ecleuMBaroIlero HalpaBIeHHOE OTpa)keHHe cBeTa (keiic). JluneiiHoe
ypaBHeHHE miepBoro nopsaka. [Iporekanune mepemenHoro toka B RL-nienn (keiic). YpaBHeHHE
bepuymnu. YpaBHenune Pukkatu. YpaBHeHHe B HOJHBIX TuddepeHnuanax. MHTerpupyromumi
MHOXHTENb. HeTpuBHaIbHBI IpUMEp HUCIOJIB30BAaHUS MHTEIPUPYIOIIETO MHOXHUTENSA (KEHC).
VYpaBHEHMs, HE Pa3peLICHHbIE OTHOCUTEIBHO ITPOU3BOIHOM.

Pemenne ypaBHeHHH ¢ pa3AeIAIOMMMUCS IEPEMEHHBIMU U CBOAAIIUXCA K HUM. Penienue
JUHEWHBIX YpaBHEHUH © ypaBHeHMH B monHblx auddepenumanax. MeTtomonorus
UHTETPUPYIOIIEr0 MHOXKUTENS (IIPAKTUKA).

Tema 3. luddepennmansabie ypaBHEHUS N-TO MOPSIKA.

CyuiecTBoBaHME M €AMHCTBEHHOCTh pelIeHUs AupdepeHnanbHoro ypaBHEHUs N-TO
nopsinka. JuddepeHnnanbHbie YpaBHEHUS, TOMYCKAONIUE MOHFMKEHUE TOopsaka. JInHeiHbie
mupdepenmanbable  ypaBHeHMs. @DyHnameHTanbHas cucremMa pemeHuil. Onpepenurens
Bponckoro. ®opmyna Octporpaackoro-Jlnysmuisa. [loctpoenue o0riero pemieHust JIMHEMHOTO
oJlHOpoJHOro auddepenuanpsHoro ypapHenus. OOriee perieHue JUHEHHOro HEOJHOPOJHOIO
QG pepeHIaIbHOr0 YpaBHEHUS H METObI HAXOXK/ICHUS €r0 YacTHBIX perieHnil. Haxoxnenue
YaCTHOI'O pEIIeHUs] HEOAHOPOAHOTO YpPaBHEHUS METOJOM HEONPEAETICHHBIX KOA(P(PHUIIMEHTOB.
MeTtoapl pemieHus] JIMHEHHBIX YpaBHEHHMH C TEpEeMEHHBIMH KoddduuueHTamu. 3amgada o
konebanusix B RLC-uienu (ketic).

Pemenne ypaBHEHMil: cilyyan DOHM)KEHUS MOpAJIKA YpaBHEHMs; OJIHOPOAHBIE U
HEOJHOPOAHbIE YpPaBHEHMS C IOCTOSHHBIMM KO3(pQUIMEHTAMH; METOAbl HEONpeAeICHHBIX
K02 PHUIIMEHTOB ¥ BapHallX POU3BOIBHBIX TOCTOSHHBIX (ITPAKTHKA).

ITonatue o cucremax auddepeHunanbHbIX YpaBHEHUIH. DKBUBAJIEHTHOCTh ypaBHEHUS
BBICLIETO MOPSAKA U CUCTEMBI ypaBHEHUM. VIHTErpupoBaHue OJHOPOIHON JIMHENHON CUCTEMBI C
MOCTOSTHHBIMU KO3 (QULIMEHTaMI METOI0M Diijiepa (MpaKkTUKa).

Tewma 4. Kpaebie 3a1aumn.

3agaua IItypma-JlnyBmwuis. CBoiicTBa COOCTBEHHBIX 3HAYEHUH U COOCTBEHHBIX
¢byukuuit 3amaun typma-JInyBuwmna. HeomgHoponHast kpaeBas 3ajada: CyLIECTBOBaHHE U
eIMHCTBeHHOCTh €€ pemieHus. [lonstue ¢ynkumu I'puna. Iloctpoenme Qynkiuum I'puna Ha
OCHOBE (yHIAMEHTaJIbHOW CHUCTEMBl pEIIeHUH OHOpOoAHOro ypaBHeHHs. CrekTpaibHOe
npezcTaBieHue GyHkuuu [ 'puna.

Pemenue 3amau llItypma-JInysumist. 3amaun Ha moctpoerne GyHkimu ['prHa (MpakTuka).

Tema 5. IlpubnukeHHble U KaUeCTBEHHbIE METO/IbI MCCIe0BaHUs AU(QepeHInanbHbIX
YpaBHEHUH. YCTOWYMBOCTh pEHICHUS IUPPEepeHINaTbHOTO YpaBHEHUS: TOHITUE U KPUTEPUH
ycroiiumBocTd. KauecTBeHHBbIE METOJBbl HCCIEOBAaHUS aBTOHOMHBIX (D (hepeHIInaTbHbIX
YpaBHEHHIA.

Pemenue nuddepeHnranbHbIX YpaBHEHUH € IIOMOLIbIO CTENEHHBIX PAIOB (IPAKTHKA).

Tema 6. UnTerpanbpHble ypaBHeHUs: @pearonbma.

IlonsiTne wuHTerpanpbHOro ypaBHeHMs. CBsA3b KpaeBOM 3aJaud C HHTErPaJIbHBIM
ypaBHeHHeM @Dpearosnbma. YCIIOBUS CYLIECTBOBaHMS U €AMHCTBEHHOCTH PEIICHUSI YpaBHEHUS
@pearonbma  BTOpPOro poja. Mertonq mnocienoBarenbHbIX npuOmmkenuid. IlpencraBinenue
pellleHns HTHTETPaJIbHOTO YpaBHEHUS dyepe3 pe30bBeHTy. CBelleHue UHTErpajlbHOro ypaBHEHUS
@pearoabma K cHUCTEMe JMHEHHBIX alreOpandeckux ypaBHEHH. MIHTerpasbHble ypaBHEHUS C
BBIPOXKJIEHHBIMHU siIpaMu. VIHTerpasibHble YypaBHEHHS C CHMMETPUYHBIMU SAPaMU.

Pemienue mMHTErpanbHbIX ypaBHeHUN Ppearoisbma oOLIEro BUAA U C BBIPOXKACHHBIMU U
CUMMETPUYHBIMU SApaMu (MPAaKTHKA).

Tewma 7. MHTerpansHsle ypaBHeHUs BonbTeppa.

VYpasuenue Bonbreppa BTOporo pona. YpasHenue Bomnbreppa mepBoro poaa. CrocoOsl
npeoOpa30BaHusl YpaBHEHUS MIEPBOTO POJA B ypaBHEHUE BTOPOTO poJia.



Pemenue nHTerpanbHbIX ypaBHeHU BobTeppa (IpakTHKa).

Tewma 8. UHTErpasibabIe TpeoOpa3oBaHMs.

[TonsTne wHTErpampHOro mpeobOpasoBanus. [IpeoOpasoBanme dDypbe. MHTErpanbHbIC
ypaBHEeHMsI THUIa cBepTKU. [Ipumenenue npeoOpa3oBanus Dypbe JUIsl peLICHUs UHTETrPATbHBIX
ypaBHeHmii @pearonbpma tuna ceepTku. MHTerpansHoe npeodpazoBanue Jlamnaca. [Ipumenenue
npeoOpa3oBanus Jlamnaca Ui pelieHusl HHTErpajibHbIX YpaBHEHUI BonbpTeppa Tuma cBEpTKH.
[Tpumenenue npeodpazoBanust Jlamnaca s pemenus auddepeHnnanbHbIX ypaBHEHHH.

Pemienne wuHTerpasibHplx M Iu(@epeHIUanbHbIX YpPaBHEHHM € HCIOJIb30BaHUEM
MHTETPAIbHBIX Pe0o0pa3oBaHMi (IPAKTHKA).

9. Tekymmii KOHTPOJIb 1O AUCHUIJIMHE

Texylmuii KOHTPOJIb 10 JAWCHUUIUIMHE IPOBOJUTCS IIYTEM KOHTPOJIS IOCEIAEMOCTH,
IPOBE/ICHUS] KOHTPOJBHBIX PA0OT B paMKax MPAKTHUUYECKHX 3aHATUH, TECTOB IO JIEKLIMOHHOMY
MaTepHaly, BBITOJTHEHHS TOMALIHUX 3aJaHuid, U puKcupyeTcst B HopMe KOHTPOJIBLHONW TOUKH HE
MEHEe OJTHOTO Pa3a B CEMECTP.

3amaun A7 MPaKTHUECKUX 3aHATHH M0 JUCHUIUIMHE COAEPIKATCS B YUEOHBIX TOCOOUSIX:

1. Kpacno M.JI. O6bikHOBeHHbIE UG depeHaTbHble YpaBHEHUS: 3a1aul U IPUMEPbI

¢ noapoOueiMu perenusimu/M.JI. Kpacuos, A.U. Kucenes, I'.11. Makapenko. — M.:
Jlenannm, 2019. —256 c.
2. @umunmoB A. ©. CoopHuk 33134 1o qudQepeHnnaIbHbpIM ypaBHEeHUAM / U3, 3-¢ /
A. ©.Oununnos. — M.: [JIMUBPOKOM], 2009. — 235 c.
3. KpacuoB, M.JI. UuTerpanpHple ypaBHEHHUs: 3aJaddl ¥ TPUMEPHI C MOAPOOHBIMHU
pemenusmu / ML.JI. Kpacnos, A.U. Kucenes, I'.11. Makapenko. - M.: Jlenann, 2016. -
192 c.
[ToMumo HaOOPOB 3a/ay MO PA3IMYHBIM pa3jesiaM AUCUUIUIMHBI, JaHHbIE TOCOOMS COAEPIKUT
IIPUMEpPHI PEILICHUH TUIOBBIX 3a/1a4 U OTBETHI K 33Jja4aM.

OrneHouHas IIKaja TEKYLIero KOHTPOJIA IO JIEKHMOHHOMY Marepuainy (GopMupyercs Io
OalbHOMY MPUHIUILY, COOTBETCTBEHHO CTENEHHU YJIOBJIETBOPEHUS MHIAMKATOpaM KOMIIETEHILIMMH,
yKa3aHHbIM B TaOJUIIE:

Onenka Kpurepuii onieHHBaHUs
NYK1.1; UYK 1.3 NOIIK 1.1
ATTecToBaH 3+5 3+5
He arrecroBan Bce ocranbHble BapuaHThl

OI_IGHOLIHaH IKaJIa TEKYIIETO KOHTPOJIA MO HNPAKTHYCCKUM 3aHATHAM (I)OpMI/IpyeTCH o
6aJ'IBHOMy IMPUHIUITY, COOTBETCTBCHHO CTCIICHHU YAOBJICTBOPCHHA WHAHUKATOpaM KOMHGTGHHHI}'I,
YKa3aHHbBIM B Ta6n1/1ue. Y4YUTBIBAETCS BBINOJHEHHUE ABYX KOHTPOJIBHBIX pa60T W BBIITOJIHCHHUC
JIOMAaIIIHUX 3aJaHUi 10 BCEM TEMaM 3aHATUU

Onenka Kpurepuii onieHHBaHus
NYK 1.1; YK 1.3 NOIIK 1.1
ATTecToBaH 3+5 3+5
He arrecroBan Bce ocranbHble BapuaHThl

PeBy.]'II)TaTI)I TEKYIIETO KOHTPOJIA B HEJIOM YUYUTBIBAIOTCA ITPH MPOBCACHUHN DK3aMCHaA.




10. IHops10k NpoBeeHUs] U KPUTEPUH OLeHUBAHUS MPOMEKYTOYHON aTTeCTAUM

DK3aMeH MPOBOJIUTCS MO OKOHYAHMM TPETHETO CEMECTpa M COYeTaeT NMHUCbMEHHBIE U
ycTHy0O  (opmbel  ompoca 3k3ameHyemoro. llpomomxurensHOCTH dK3ameHa 1,5 daca.
DK3aMEHAIMOHHBIA OUJIET COCTOUT U3 JBYX YacCTeH.

[TepBas dacTh conepkuT aBa Borpoca, mposepsrommx MOIIK 1.1, MOIIK 1.3. OtBeTs
Ha BOMPOCHI MEPBOM YACTH JAAIOTCS B Pa3BEPHYTOM MHUCHMEHHOH (opMme, NeMOHCTpUpPYIOLIEH
[IOHMMAHHE CTYJEHTOM COJIEP>KaHUs IIPEICTABICHHBIX OTBETOB.

Bropas (yctHas) yacTh mpeactaBisieT co0oit TecT u3 6 Bompocos, nposepstomux YK
1.3 uw UYK 1.1 OtBersl Ha BONPOCH BTOPOM YacTH [AIOTCS IIyTeM BBIOOpa W3 CHHCKa
MPEIOKEHHBIX BAPUAHTOB OTBETOB.

[IpumepHBIii nepeueHb TEOPETUUECKHUX BOIPOCOB (BOIPOCOB IIEPBOM YaCcTH)
OcHoBHbIE OHATHUSA U OIpeeeHus Teopun JuddepeHIInaTbHbIX YPaBHEHHI.
Teopema cyliecTBOBaHUS M €IMHCTBEHHOCTHU peleHus 3aaaun Komu.

Merton nomaHbIx Didiepa.

Mertox nocienoBaTeIbHbIX TPUOINKECHUH.

Oco0sie pemrenus AudhepeHnaIbHOro0 ypaBHEHUS IEPBOTO MOPSIKA.
Juddepernnanbabie ypaBHEHHS € pa3IeISIONIIMUCS TIEPEMEHHBIMU.
JIuneitnbie nuddepeHmanbHble ypaBHEHUS IEPBOTO MOPSIIKA.

3anava o npoTekaHuu Toka B LR nenu npu BiitoueHnn nucrounuka nepemenson J/1C.
YpaBHenue bepnyiuin.

VYpaBHenue Pukkaru.

VYpaBHeHus B mOMHBIX TuddepeHmnanax.

WHTerpupyromuii MHOXKHUTENb I yPAaBHEHUH IIEPBOTO MOPSAIKA.

YpaBHEeHHUsI IEPBOTO MOPSIIKA, HE Pa3pelIeHHbIE OTHOCUTEIHHO MPOU3BOTHOM.
Oo6mue crenenus o nudepeHnaNTbHBIX YPABHCHUSX BBICIIETO IMOPSIKA.
Huddepennnanbable ypaBHEHUS BBICIIETO TOPSAKA, TOMYCKAIOIINE TOHKEHUE
MOpsJIKA.

16. OGmwue cBoiicTBa MuHEHHBIX AU PepeHInaNIbHbIX YPaBHEHUN N-TO MOPSIKA.

17. ®ynnameHTalbHas cCUCTEMA PEIICHUH.

18. Metonbl HaX0XK/JIEHHUS YACTHBIX PEIIEHUH HEOTHOPOAHBIX YPaBHEHUH.

19. JluneitHoe nuddepeHnmanbHOe ypaBHEHHE 2-TO TOPSAKA C IIOCTOSHHBIMHU

KodhuULIeHTaMH.
20. JluneitHoe nquddepeHnranbHOe ypaBHEHUE N-TO TOPSAKA C IIOCTOSHHBIMU
KodhuULIeHTaMH.

21. Merox HeonpeaeIeHHBIX KO3 PUITUSHTOB.

22. 3anaua llItypma-JInyBusis.

23. CpoiicTBa COOCTBEHHBIX 3HAUYEHUI U COOCTBEHHBIX (PpyHKIMI 3amaun ITypma-

JInyBuis.

24. Heonnopoxnas kpaeBas 3agada. @ynkuus ['puna.

25. Mertoabl noctpoenust pyHkuuu ['puna.

26. OCHOBHBIC TIOHSATHUS TEOPUH YCTOMUUBOCTH.

27. KayecTBeHHBIE METO/IbI HCCIIEOBAHMUS ABTOHOMHBIX YPAaBHEHUH.

28. OCHOBHBIC IOHATHUS U KIacCU(UKALUS HHTETPATGHBIX YPaBHEHHM.

29. VYcnoBus CyIIECTBOBAHUS U €IMHCTBEHHOCTH PELICHUH MHTErpaJIbHBIX YpaBHEHHH

®penrospma.

30. Metoz nocnenoBaTeabHbIX MPUOIMKEHUN PEIIeHNsT HEOAHOPOAHOTO YPaBHEHUS

®pearosabpma BTOPOro poja.

31. HaxoxeHue pe30JabBeHTHI PHU UCTIOIb30BAaHUN METO/Ia MOCIIEA0BATENbHBIX

MPUOTHKEHUH.

32. UnrerpanbHble ypaBHeHUsI Dpenronbma ¢ BHIPOXKICHHBIME SIpaMHU.

33. UnrerpanbHble ypaBHeHUS Openronbma ¢ CHMMETPUYHBIMHA SIIPAMH.

34. CpoiicTBa CHMMETPHUHBIX sIEp UHTETPAIBHOTO ypaBHeHUs Dpenronbma.

CoNoOA~WNE
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35. ¥Ypasuenue Bonbreppa BTOpOro pona.

36. Ypasuenue BonbpTeppa nepsoro poja.

37. Tlonsatue uHTErpaLHOTO MpeodpazoBanws. [IpeodpazoBanue Oypre.
38. HHurterpanpHble ypaBHEHUS TUIIA CBEPTKHU U METOJIbI UX PEIICHHUS.

[IpumepHBIii IepedeHb TECTOBBIX BOIIPOCOB (BOIIPOCOB BTOPOU YacTH)
1. HurterpanbHas KpuBas OIHOPOJHOTO JUHEHHOro Ju(QGEpeHINAIBHOTO YpaBHEHHS
MEPBOIO MOPSAIKA, IPOXOAIas Yepe3 TOUKy, He JexKalryro Ha ocu OX:
a) MePeceKaeT yKa3aHHYIO OCh;
0) KacaeTcsl yKa3aHHOU OCH;
B) He nepecexaem YKa3aHHYI0 OCb U He Kacaemcsi eé.
2. Urto o3Ha4aeT NOHATHE JMHEHHOCTU JU(depeHInanbHOro ypaBHEeHUs?
a) ypaBHEHHE JIMHEHHO OTHOCUTENILHO UCKOMOH (PYHKITHH;
0) ypaBHEHHE JHMHEHMHO OTHOCUTEJIBHO BCEX BXOMASAIIUX B HETO MPOU3BOIAHBIX MCKOMOM
byHKIUY;
B) ypaeHeHue TUHEIHO OMHOCUMENbHO UCKOMOU PYHKYUU U 8CeX 8XOOAWUX 8 YPABHEHUe
NPOU3BOOHBIX UCKOMOU YHKYUU.
3. Heonnoponnoe nuHeitHoe nuddepeHnnaibHoe ypaBHEHUE IEPBOTO MOPSAKa
y'+p(x)y=f(x)
a) unmezpupyemcs ce20a, no KpatiHel mepe, 8 Keaopamypax,
0) WHTErpupyercss TOJBKO B Ciydasx, Korga wu3BecTHas ¢yHkuus f(X) wumeer
crerraJbHBIN BU/I;
B) MHTETPUPYETCS TOJIBKO B CIIydasix, Koraa KodppumueHt pP(X) mpu MCKOMOH (QYyHKITUH
SBJISICTCS DJIEMEHTAPHON (YHKIIUEH;
') B HEKOTOPBIX CIIy4asx MOXKET HMETh 0CO00€ pellleHue.
4. VYpasuenue bepnymiu 3to:
a) OHOPOJTHOE YPAaBHEHUE;
0) HEOTHOPOHOE YPABHEHUE;
B) JINHEHHOE YpaBHEHUE;
T) HelluHeliHoe YpasHeHUe.
5. VYpasuenue bepnymnnu
y' +p(x)y=f(x)y"
a) He uMeeT 0coObIX permeruii mpu 0 <n<1;
B) 8cee0a unmezpupyemcs 8 Keaopamypax,
I') IpeJCTaBisieT cOOOH JIMHEHHOe ypaBHEHHE.
6. VYpaBuenue Puxkaru:
a) SIBJIIETCS YaCTHBIM CcITydyaeM ypaBHEHUs! bepHymu;
0) umeeT ocoOble pelIeHus;
B) UHMe2PUPYemcst 8 K8AOPAmypax, eciu U38eCMHO e20 4acmHoe peulenue;
T) IpeACTaBIseT cOO0M IMHEHHOE YpaBHEHHE.
7. Kakoe u3 NpUBEACHHBIX ypaBHEHUH SBIsieTCS OOBIKHOBEHHBIM AuU(QepeHIInaTbHbIM
ypaBHenueM (O/1Y) nepBoro nopsaxa:

a) 2X°yYy" =y —y;
6) Y =y* =Xy
B) 2x°sin y? = y*;
r) \/7 = y'? — Xy (Oannoe ypasuenue).
8. Kakoe u3 npusenenusx OJIY mepBoro mopsiaka pasaesisercs B epeMeHHbIX
a) (x* +9)y’ = y® cos x + y’e* (Oannoe ypasnenue);
0) cosy' = y* —2x?;
B) cos(xy®)dx = (x*+7)In ydy .



10.

11.

12.

13.

14.

15.

Kaxoe n3 npuBeaennsix OJ1Y sBisercs 0JHOPOAHBIM YPaBHEHUEM IIEPBOTO MOPSIIKA:
X—9y .

'y T 2x2 16y’

r) y' =Incos y (0annoe ypasnenue).
X

Kakoe u3 mpuBenenHbix OJY MoXeT OBITh CBEICHO K OJHOPOIHOMY YPaBHEHHIO
MEepPBOTO MOPSIIKA:

-5
a) y' = X9y (0annoe ypasuenue).

2X+6Yy
, sin(x—
6) y' = X)),
cos(y + x)
, [ X2 _ 3y2
B) Y =y
In(x*—3y*°)
2 2
VY +X
r) y’:Incosy+X+ y :
y=x Jy’-x2
Kaxkoe u3 IMPHUBCACHHLBIX Oﬂy SIBJISICTCS JIMHEHHBIM YpaBHCHHUEM IICPBOTO MOPAIKA:
COS X

a) Y=——+Inx;
y

0) Y’ =ylIn x+sin X (dannoe ypasuenue);

B) Xy’ =./y arccosx+sin x.
Oburee pemenne kakoro u3 npuseaeHHbIx OJ[Y nepBoro nopsijaka Moxert ObITh HailieHO
METO/IOM BapUallX NMPOU3BOJIBHON MOCTOSHHOM:

a) y’:l+ln X;
y

0) Yy =yIn x+sin x (0annozo ypasnenus);
B) X°y' =.[y arccosx+sin x.
Kaxoe u3 mpuBenenusix OJ1Y sBnsiercs ypaBHeHueM bepHyiuu:

1
a) Y'In X+ ycosx = — (dannoe ypasuenue);
y

0) Y =yIn x+y®+sin x;
, :
B) Y = \/yarccosx+sm X.
[Topsinok kakoro u3 nmpueaeHHbIX OJ[Y MOXKeT ObITh TOHUKEH:

m

. 1
a) sin y" +y"In X == (dannozo ypasnenus),
X

6) y'=y'In x+y®+cosx;

6) y" = y,/y arcsin x+cosx.

YactHoe pemeHne kakoro u3 mnpuBeneHHbIX OJ[Y Moker OBITh HAWIEHO METOJIOM
HEeoTpeaeNeHHBIX KO3 PHUIIHEHTOB:

a) Y"+9y"+18y=In x;



16.

17.

18.

19.

20.

21.

22.

23.

24.

0) y"=y +y°+cosX;

6) y™ =y’ +arcsin x;

0) 3y" =18y’ +12y +cos X (dannozo ypasnenust).

MoxHO 1M 3Hasg YacTHOE peUIeHHE OJHOPOJHOro JuHeiHoro auddepeHInaIbLHOro
YpaBHEHHsI BTOPOTO IMOPSAKAa HAWTH BTOPOE JMHEHHO HE3aBUCHMMOE YaCTHOE pEIICHUE
3TOTO YpaBHEHUS:

a) HeJIb3s;

0) MOXHO, €CITH TOJIBKO 3TO YPaBHEHHE C MTOCTOSIHHBIMH KO3 (HUIIUCHTAMH,

B) MOJICHO, eCllu 0adice 8 YpagHeHUU KOID@uyueHmol He A61510MCs NOCMOSAHHbIMU.
CnexkTp perynspHoit 3agauu Lltypma-JinyBumis:

a) HEMIPEPBbIBHBI;

0) ouckpemmuiil,

B) CMEILIAHHBIN (AMCKPETHO HETIPEPHIBHBIN).

CoOcTBeHHBIC 3HaUCHUS peryssipHoi 3aaaun Ltypma-JlnyBumis:

a) KOMIIJIEKCHBIE, IIPUUYEM C TOJOKHUTEIBHON IEHCTBUTENBHON YacThIO;

0) KOMIUIEKCHBIE, IPUYEM C OTPULIATEIBHOMN JIeUCTBUTEIHHON YaCThIO;

B) OelicmeumensHble.

Oyukius [puna G(X,S) muddepeHIHansHOr0 ypaBHEHHUST BTOPOrO MOpPSAKA B TOUKE
X=S:

a) HenpepuvleHa,

0) nuddepenuupyema;

B) pa3phIBHA.

[TpousBognas ¢yukiuu ['puna muddepeHINaTbHOT0 ypaBHEHUSI BTOPOTO

dG(x,s)
dx

nopsiika B Touke X =S :

a) HEIIPEpPbIBHA;

0) nuddepenuupyema;

B) pa3puléHa.

B  kadecTBeHHON  Teopuu  OOBIKHOBEHHBIX  JAU(PEepeHIUANbHBIX  ypaBHEHHM

paccMaTpUBaIOTCS 0COOBIE TOUKHU:

a) TpeX TUIIOB;

0) 4eThIpex TUIIOB;

B) MATH TUIIOB.

CrtpykTypy (a30BbIX TPAaCKTOPHIl OOBIYHO pacCMaTPUBAIOT B OKPECTHOCTH:

a) IPOU3BOJILHOMN TOUKHU (X, Y);

0) 3amanHo Touku (X,Y);

B) MOUKU NOKOAL.

Kakoe 13 HuKenpuBeleHHbIX YTBEP)KICHUN HEBepHO. B HEOIHOPOIHOE HUHTErpaIbHOE

ypaBHeHHe Dpearoabma BTOPOro poaa BXOJAT:

a) uckoMasi QyHKIuS,

0) npouszeooHas om ucKkomMou yHKyuu,

B) YHCJIOBOM Mapamerp;

T') U3BeCTHAs PyHKIHUS;

) SIpPO.
Ecnu oThICKMBATh pellieHue HEOJHOPOTHOTO HHTErPATbHOTO ypaBHeHUsT Dpearonbpma

BTOpPOTO poja

y(x) = £ )+ A[ y(s)K (x,5)ds

B BUJIE psla
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26.

27.

28.

29.

30.

31.

y(x) =32y, (),

COJIepPKAIEro MOCeI0BaTeIbHbIE IPUOIMKEHHS Y, (X) , TO 3TOT PAA:

a) CXOMTCS TIPH JIIOOBIX 3HAYCHUSX MapameTpa A ;
0) cxoauTcs npu |/1 , IPEBOCXO/IAIIEM OIpeIeTICHHOE 3HAYCHHE;

B) cXo0umcs npu |/1| , MeHbUeM OnpeoesleHHO20 3HAYeHUsL.

Kakoe 13 HUKeNprBeICHHBIX YTBEP)KICHUN BEPHO:

a) UHTerpanbHOe ypaBHeHUE DpearonbpMa IBISETCS HETUHEHHBIM;

0) B uWHTErpaJbHOM YypaBHeHMH @Dpearoapbma BTOPOrO poja HCKOMas (QYHKIUsS
burypupyer ToJIbKO 0] 3HAKOM HHTETpaa;

B) 20p0 uHmMezpaibHo20 ypasHernus Ppedeoivma KeaOpamuiHo UHmezpupyemo;

I) OJHOPOJHOE HWHTErpaibHOE YypaBHeHHEe @Dpearoinbma BTOPOTO pojaa HE HMEET
HETPUBUAIBHBIX PEILICHHIA.

HaxosxneHue penieHus HeOHOPOIHOTO HHTETPATIBLHOTO YpaBHEeHUs1 BoimbTeppa BTOporo

poxa
y(x) = f(x)+ ﬂ_xf y(s)K(x,s)ds,

METOJIOM MOCIIEI0BATEILHBIX PUOIMKEH I, BO3MOXKHO!
a) npu 10OBIX 3HAUCHUAX NAPAMEMPA YPAGHEHUS A |
6) TONBKO TIpH |4

, IPEBOCXOAAICM OIMPCACIICHHOC 3HAUYCHUC,

B) TOJIBKO NPU |/1

, MCHBIIICM OIIPCACJICHHOIO 3HAUYCHUA.

HNmeer nu B Kilacce HENPEPHIBHBIX (DYHKIUN HETPUBHUAJIBHBIE PELIEHUS OJIHOPOJHOE
UHTerpanbHoe ypaBHeHHe BonbTeppa Broporo pona?

a) UMEET;

0) He umeem,

B) UMEET, €CJIU PO YpaBHEHUS BBIPOKICHHOE;

I') UMEET, €CIIH AP0 YPAaBHEHUSI CHMMETPUYHOE.

WnterpanbHoe mnpeobpasoBanue @Dypbe MOXKET OBbITh HCHOJIB30BAaHO MPHU PELICHUU
MHTETPAJILHOTO ypaBHeHUs: Dpearonbma BTOpOro poja yactoro suzaa. Ilpu stom sapo
YpaBHEHHUS JOJIKHO OBITH:

a) HENPEPHIBHBIM,

0) KBaIpaTUYHO UHTETPUPYEMBIM;

B) 3A6UCSWUM O PAZHOCIU APZYMEHMO8 50pa,;

HeiictButensHoe aapo K(X,S) wuHTerpagpHOro ypaBHeHUs Ppearoibma Ha3bIBaeTCS

CUMMETPHYHBIM:

a) ecmn K (x,s) = K(x,s);

6) ecmn K(X,S) =K(s,x) mpu S>X;

B) eciu K(X,8) = K(s, X) (npu oannom ycnosuu).

SAnpo K(X,8) uHTErpanbHOro ypaBHeHus ®pearoibma Ha3bIBACTCS BHIPOKTICHHBIM:

a) ecmu K(X,8) = i[am(x) — . (s)], rme N =const;

m=1

6) ccm K(x,5) = Y0, (X)8,5);

N
B) eciu K(X,S) = Zam (5)B,,(s), rme N =const (npu oannom ycrosuu).

m=1
[Tpu pemennu OJ1Y ¢ nocTosHHBIMU KO3 (DUITIEHTaMU ONIEPAIIIOHHBIM METOJIOM:



a) MOPSIIOK YPaBHEHUSI MOXKET OBITh MIOHUKEH;
0) U3 ypaBHEHHS UCKJTIOUAIOTCS MPOU3BOIHBIE, HO OCTAE€TCS HEM3BECTHASI (PYHKITHS;
B) VpasHeHue c8OOUMCs K aneeOpauyeckomy YpPagHeHU0 OMHOCUMENbHO U300PAXHCEHUs.
uckomou (hynkyuu,
32. OnepannoHHbIid MeTo Hanboee 3(h(heKTUBEH NP peIIeHUH:
a) muueHbix O/1Y;
0) aunetnvix OLAY ¢ nocmosuuviMu K03 puyuenmamu,
B) HenuHeHHBIX O/1Y.

OneHoyHas nIKana MPOMEKYTOYHON aTrTecTaluu GopMUpyeTcs Mo 6aaTbHOMY MPUHIIUITY,
COOTBETCTBEHHO CTEIICHH YJIOBJICTBOPECHUSI MHAUKATOPAM KOMIIETCHIINH, YKa3aHHbBIM B TaOJIHIIC:

Kputepuu oniennBanus
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11. YyeOHO-MeTOAMYECKOE 00€ecIIeueHue

a) DNEeKTPOHHBIN y4eOHBI Kypc MO JUCIUIUIMHE B JJICKTPOHHOM YHHBEPCHUTETE
«Moodley - https://moodle.tsu.ru/course/view.php?id=00000

6) OI_ICHO‘IHBIC MaTepHraJibl TCKYLICTO KOHTPOJIA U HpOM@)KyTO‘IHOfI arTecrTaguu 110
JOUCLIUIIIIMHE.

B) Ilnan MPaKTUYICCKUX 3aHATUHN 10 AUCIUITIIINHE.

r) MeToanyeckue yka3zaHus 10 OPraHU3aIlii CAaMOCTOSATEILHON pabOThI CTYICHTOB.

12. Ilepeuyens y4yeOHOIi TuTEpaTyphl U pecypcoB ceTu UHTepHeT

a) OCHOBHas JUTEparypa:

— DNbCroJIbIL JL.D. [uddepennuanbusie ypaBHeHus/JI.O. Onbcrompu. — M.
W3 parenscto JIKU, 2019. — 312 c.

— AradonoB C. A. O6bikHOBeHHbIE Auddepenunanbupie ypaBHeHus/C. A. AradoHoB,
T.B. MyparoBa. — M.: Academia, 2018. -352 c.

— Ceprees M.H. uddepenunansupie ypaBHenus: YueOHuk/M.H. CepreeB. — M.:
Axagemus, 2019. — 240 c.

— Xabko A.Il. [uddepenunanbupie ypaBHEHUS W ycToMuumBocTh: YueOHuk / A.IL
JKaobko, E.JI. Koruna, O.H. Ymwxkosa. — CII6.: Jlans, 2015. — 320 c.

— 3Bé3noukuH B.A. Jluddepennmansable ypaBHEHUS U YCTOMYMBOCTH: YueOHUK / B.A.
3Bé3g0ukun. — CI16.: JIans, 2015. — 320 c.



https://moodle.tsu.ru/course/view.php?id=00000

— Jmutpue B. U. Iuddepenunansupie ypaBHenus — M.: APTAMAK-MEJIUA,
2016. — 284 c.

— Jlenuco A.M., Pasrynun A.B. OOblkHOBeHHBIE AH(QepeHInaIbHbIe ypaBHEHUS.
Yacts 2. - M.: 2009. - 114 c.

— Xennep B.K. OOsbikHOBeHHBIE nu(depeHnanpible ypaBHEHUs, BapUalMOHHOE
MCYHCIICHUE, OCHOBBI CIIELIMATBHBIX (DYHKUMN U MHTETpaJbHBIX ypaBHEHUH: YueOHoe mocodue /
B.K. Xennep, T.C. benozeposa, M.B. Xennep. — CII0.: Jlans, 2017. — 320 c.

— KpacnoB M.JI. Uuterpanbubie ypaBHeHus: Beenenue B Teopuro / M.JI. KpacHoB. — M.:
Jlenann, 2019. — 304 c.

— KpacnoB M.JI. OGbikHOBeHHBIC TUDPepeHITnaNIbHBIC YPaBHEHUS: 3a/1a4l U IIPUMEPHI C
nonpoOueiMu pemenussmu/M.JI. Kpacnos, AWM. Kucenes, [.11. Makapenko. — M.: Jlenaunn,
2019. -256 c.

— @ununmoB A. @. CoopuuK 33134 1o auddepeHInaIbHbIM YpaBHEHHIM / U311, 3-¢ / A.
®. Oununmnos. — M.: [JIUBPOKOM], 2009. — 235 c.

— Kpacnos M.JI. HHrerpanbHble ypaBHEHMs: 3aJaud M IPUMEPHl C MOAPOOHBIMU
pemenusimu / M.JI. Kpacuos, A.U. Kucenes, I'.11. Makapenko. — M.: Jlenann, 2016. — 192 c.

0) JOMOJIHUTENbHAS TUTEpaTypa:

— Anexkcees, /[.B. O0bikHOBEeHHBIE MU depeHnaTbHbIe ypaBHEHHU: BBOIHBIA Kype ¢
wimoctpanusmu B Microsoft Excel / [I.B. Anekcees, I'.A. Kazynuna. — M.: Jlenann, 2019. —
160 c.

—Mumn ATl Juddepenumanbupie ypaBHeHus: I[lompoOGHbiii pa3bop pelieHwHit
TUNOBBIX TpuMepoB. 1800 mprmepoB, COOpaHHBIX B MHOTOBapUAHTHBIE 33JaHUS IO BAKHEUIITHM
TeMaM Kypca. Kosekius BaXKHEWIIMX TUIIOB PELIeHMH alropuTMUYeckoro xapakrepa / A.IlL
MumuH. — M.: JTenann, 2017. — 312 c.

—bospuyk A.K. AwntullemunoBuu. T.5. U.1: [luddepennumanbHbie ypaBHEHUS B
npuMepax u 3aaa4ax. Juddepennuansapie ypaBHeHHS epBoro nopsiaka. CrnpaBodHoe mocoodne
no Boiciield Matematuke / A.K. bospuyk, I'.I1. T'onoBau. — M.: Jlenann, 2015. — 240 c.

— Kamke O. CripaBouHMK 110 OOBIKHOBEHHBIM U (HepeHIIHAIBHBIM YPAaBHEHUSAM / TIep. ©
HeM. C.B. ®omun / u3a. 6-¢, crepeotun. / 3. Kamke. — Cn6.: Jlans, 2003. — 576 c.

—3aiiueB B.®. OObikHOBeHHbIE nuddepeHnmanbable ypaBHeHUs. B 2 wactax. Y. 1:
cnpaBouHUK a5 By30B / B.®. 3aiines, A.Jl. IlonsHun. — 2-e u3a., ucnp. u jomn. — Mocksa:
WznarensctBo KOpaiit, 2022. — 385 c.

—3aiiueB B.®. OObikHOBeHHbIe aAupdepeHunanbuple ypaBHeHUs. B 2 wactax. Y. 2:
cnpaBouHUK a5 By30B / B.®. 3aiines, A.Jl. TlonstanH. — 2-¢ w3x., ucnp. U nom. — Mocksa:
N3narensctBO HOpaiit, 2022. — 196 c.

B) pecypchl cetu MHTepHeT:

— CalT MaTcpuraioB, ITIOCBAIIICHHBIX MaTEeMaTH4YCCKUM METOdaM B (1)I/IBI/IK€ -
http://mmfbest.hostronavt.ru/news/2022_2

— Oobmepoccuiickas  Cetp KoncynbrantIlmoc ChpaBounas mpaBoBas —CHUCTEMA.
http://www.consultant.ru

13. Mlepeuens UHPOPMAIMOHHBIX TEXHOJIOTUI

a) TUIIEH3MOHHOE M CBOOOTHO pacmpoCTpaHsIeMoe MPOrpaMMHOE O0ecTieueHue:

— Microsoft Office Standart 2013 Russian: maket mporpamMm. BKITIO4aeT MpHIOKEHHS:
MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— yOJaMYHO AOCTYyIHBIE o0sauHble TexHonoruu (Google Docs, Slnnekc auck u T.1.).

6) I/IH(I)OpMaI_II/IOHHBIe CIIPaBOYHBIC CUCTCMBI:


http://mmfbest.hostronavt.ru/news/2022_2

— DNEeKTPOHHBIN Kartajaor Hayunoit O6ubmmoTexu Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system

— DNeKTpOoHHAast 6ubnuoreka (peno3uTopwuii) Ty —
http://vital.lib.tsu.ru/vital/access/manager/Index

— OBC Jlansb — http://e.lanbook.com/

— OBC Koncynpsranr cryaenra — http://www.studentlibrary.ru/

— O6pasoBatenbHast miardopma FOpaiit — https://urait.ru/

— 9BC ZNANIUM.com - https://znanium.com/

— 9BC IPRbooks — http://mww.iprbookshop.ru/

14. MaTepuaJbHO-TeXHHYECKOE 00ecneueHue

AynuTopuu Ui IPOBEICHUS 3aHATUHN JIEKLIMOHHOI'O TUIIA.

Aynuropun JUid TNIPOBENEHUS 3aHATHM CEMUHApCKOrOo THIIA, WHAMBHIYAIBHBIX U
IPYIIIOBBIX KOHCYJIbTALM, TEKYIIETO KOHTPOJISA U IIPOMEKYTOUYHOHN aTTECTALUH.

ITomemienus Uil cCaMOCTOSITENILHONW pabOThI, OCHAILEHHbIE KOMIIBIOTEPHON TEXHUKOH U
JOCTYNIOM K cetu MHTepHeT, B 3JIEKTPOHHYI0 HWH(POPMAMOHHO-00pa30BaTEIbHYIO Cpely U K
UH(GOPMALIMOHHBIM CIIPABOYHBIM CHCTEMaM.

15. Undopmanus o paspadorunkax

benmnuenko Bukrtop IlerpoBuu, moktop ¢u3.-mar. Hayk, JOIEHT, Kadeapa paauodu3MKH,
npodeccop;
JloceB JImutpuit ButanbeBuy, kauauaat Gpus.-MaT. HayK, kKadeapa paauopu3uKu, TOIEHT.
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