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1. leab ¥ nIaHUpYyeMble Pe3yJabTAaThl 0CBOEHUS THCIUILIMHbI

[enbio 0OcBOEHUS AUCUUILINHBI SBISETCS (OPMUPOBAHUE CIEAYIOIUX KOMITETEHIIUI:

OIIK-1 CrmocobeH mUpUMEHSTh €CTECTBEHHOHAay4YHbIE M OOIIEMH)KEHEPHBIC 3HAHUS,
METO/Ibl MAaTEMaTHYECKOI0 aHaIN3a U MOJCIIMPOBAHUS B MH)KEHEPHOHU AESITeIbHOCTH, CBA3aHHOMN
¢ (DOTOHHBIMH TEXHOJIOTUAMHU 00pabOTKH MH(OPMAIMH, TPOSKTUPOBAHUEM, KOHCTPYHPOBAHHEM
U TEXHOJOTHUSMU TPOU3BOACTBA JJIEMEHTOB, MNPUOOPOB U cucTeM (OTOHUKH U
ONTOMH()OPMATHKH.

YK-1 CnocobeH oCymIecTBIATh MOWUCK, KPUTUYCCKUN aHAIW3 U CUHTE3 HHGOpMAIIUH,
IPUMEHSTHh CUCTEMHBIN TIOJXOJ JIUIsl pELIEHUsI [I0CTABJIEHHBIX 3ajau.

Pe3ynbraramMmu 0cBOEHUS NUCUHUIUIMHBI SIBISIFOTCS CIEAYIONINE WHANKATOPHI JOCTHKECHUS
KOMIIETEHLIHM:

HNOIIK-1.1 TlpumeHseTr 3HaHUS MAaTEMAaTHUKd B HMHXKCHEPHOH TPAaKTHUKE IIPH
MOJIEJTMPOBAaHUH

NOIIK-1.3 IlpumeHsieT 3HaHUS €CTECTBEHHBIX HAYK B MH)KCHEPHOU TIPAKTUKE

NYK-1.1 OcymecTBisieT NOUCK HHPOPMALIUN, HEOOXOAUMOM ISl PELICHUS 3a0aul

2. 3aga4uy oCBOCHHS JUCHHUILIHHDI

— OcBoUTh METOABI U MOAXOAbl K PELICHUIO TUIIOBBIX MAaTEMaTHUYECKUX U MPUKIIATHBIX
bu3nueckux 3aaay.

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

— BpipaboTaTh yMeHHe: HMCIOIb30BaHUS 0a30BbIX OCHOB KOPPEKTHOW (hOPMYJIHMPOBKHU

MOJIEJIbHBIX MaTEMaTHYECKUX 3a/lad; BbIOOpA pallMOHAIBHBIX METOAOB MX PELICHUs, BIAaJCHUS
IIpUEMaMU OLIEHKH IPAHUL] IPUMEHUMOCTH UCIIOJIb3YEMON MaTEeMaTUYECKONW MOJCIIH.

3. MecTo IUCUMIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

JucuuruinHa oTHOcUTCA K brioky 1 «/lucuumumza (MoLysin)».

JlMcuuIuImHa OTHOCHUTCS K 0053aTENIbHON 9acTH 00pa30BaTEIbHOM MTPOrPaMMEI.

4. Cemectp(bl) ocBOeHMs M opma(bl) IPOMEKYTOUHON ATTECTALUM 110 JTUCHUIINHE

Tpertnii cemectp, IK3aMeEH

5. Bxoansble TpeGoBaHus 1)1 OCBOEHUSI AU CHUIIIMHBI

JUis  yCHemHOro OCBOEHHUS AMCHUIUIMHBI TpeOyloTCcs pe3ysibTaThl OO0y4YeHHs IO
CIENYIOIIMM JIUCHUIUIMHAM:  «/lomonHuTenpHble IMaBbl», «MaTreMaTH4eCKUl aHaJIN3»,
«JIuneitnast anrebpay», a Taxke AucuMIIMHA «DPU3MKa» B TOM YacTH, KOTOpasl JAeT MPHUMEpPHI
MPAKTUYECKUX MPUIIOKeHUH TudepeHInalbHbIX YpaBHEHUH.

6. SI3bIK peanuzanun

Pyccknit

7. O0beM TUCHUILIAHBI

OO6m1ast TpyI0EMKOCTh TUCIHUIUIMHBI COCTABIISAET S 3.€., 180 uacoB, U3 KOTOPHIX:
-nekuu: 50 u.

-IIPAKTUYECKUE 3aHATHSA: 34 4.

O0Bem caMocTOATENbHOI paboThI CTY/IEHTA ONPeIeeH yYeOHBIM TUIaHOM.

8. Conep:xkaHue TMCUUILIMHBI, CTPYKTYPHPOBAHHOE M0 TeMaM

Tema 1. OOmue cBenenus o auddepeHnnanbHbIX ypaBHEHUSX.



[Monsarue nuddepenmansHoro ypaBHeHus. [IpoGnemsl pemenus auddepeHnaIbHOro
ypaBHeHHsA. Marematndyeckoe MozeaupoBaHue. Teopema CyHIeCTBOBAHHSA M €IUHCTBEHHOCTH
pemenns 3agaun Komm. IMpuGnmxenHsle MeToapl pemeHus nuddepeHIuanbHbIX YPaBHEHHIHA:
METOJ JIOMaHbIX Dijiepa U METO/] OocIeA0BaTeIbHbIX MPpUOIKeHUH. OcoOble pereHMs.

CocraBnenue nuddepeHInalbHbIX YpaBHEHUH I (PU3NYecKHX 3a1a4 (IPaKTHUKA).

Tewma 2. luddepeHnnanbHple ypaBHEHHS TIEPBOTO MOPSIKA.

VYpaBHeHMsI € pa3felieHHBIMM U Pa3ACiAIOLIMMUCS IEPEMEHHBIMU. Y PaBHEHHS,
IOPUBOAAILIMECS K YPAaBHEHHMSM C pa3ieisIoIUMKC IepeMeHHbIMU. OrmpeneneHue (opmbl
BOTHYTOI'O 3€pKajia, 00ecleuMBaroIlero HalpaBiIeHHOE OTpa)keHHe cBeTa (keiic). JluneiHoe
ypaBHeHHE miepBoro nopsaka. [Iporekanune mepemenHoro toka B RL-nienn (keiic). YpaBHeHHE
Bepuymnu. YpaBHenune Pukkatu. YpaBHeHHe B NOJHBIX TuddepeHnuanax. MHTterpupyromumi
MHOXHTENb. HeTpuBHaabHBI IpUMEp HUCIOJIB30BAaHUS MHTEIPUPYIOIIETO MHOXHUTENS (KEHC).
VYpaBHEHMs, HE Pa3peLICHHbIE OTHOCUTEIBHO ITPOU3BOIHOM.

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

Tema 3. Inuddepennumansabie ypaBHEHHUS N-TO MOPSIKA.

CyiiecTBOBaHME M €AMHCTBEHHOCTh pelleHHs AuddepeHnnansHoro ypaBHEHHsS N-TO
nopsiaka. [luddepeHnmanpaple ypaBHEHUS, JOMYCKAIOIINE MOHIKEHHE Mopsaka. JInHeiHble
mudepenmanbable  ypaBHeHHs. DyHnameHTanbHas cucrema pemeHuil. Onpexpenurens
Bponckoro. ®opmyna Octporpaackoro-Jlnysmisa. [loctpoenue olriero pemieHust JIMHEMHOTO
oJlHOpoJHOro auddepeHuanpsHoro ypapHenus. OOriee perieHue JUHEHHOTro HEOJHOPOJHOIO
QG epeHIMaIbHOr0 YpaBHEHUSI H METObI HAXOXK/ICHUS €r0 YacTHBIX perieHuil. Haxoxnenue
YaCTHOI'O pEIlIeHUs] HEOAHOPOAHOTO YpPaBHEHUS METOJOM HEONPEAETICHHBIX KO3(P(QHUIIMEHTOB.
MeTtoapl pemieHusl JIMHEHHBIX YpaBHEHHH C TEpEeMEHHBIMH KoddduuueHTamu. 3amgada o
konebanusix B RLC-uenu (ketic).

Pemenne ypaBHEHMil: cilyyan DOHM)KEHUS MOpPAJKA YpaBHEHMs; OJIHOPOJHBIE U
HEOJHOPOAHbIE YpPaBHEHMS C IOCTOSHHBIMM KO3(pQUIMEHTAMH; METOAbl HEONpeAeICHHBIX
K02 PHUIIMEHTOB ¥ BapHaIlX MPOU3BOIBHBIX TOCTOSHHBIX (ITPAKTUKA).

ITonatue o cucremax auddepeHunanbHbIX YpaBHEHUIH. DKBUBAJIEHTHOCTh YpaBHEHUS
BBICIIETO MOPSAKA U CUCTEMBI ypaBHEHUM. VIHTErpupoBaHue OTHOPOIHON JIMHENHON CUCTEMBI C
HNOCTOSIHHBIMU K03 puimenTamMmu MeroioMm Diiepa (IpaKkTHUKa).

Tewma 4. Kpaebie 3a1aun.

3amaua Itypma-JInyBunns. CBolicTBa COOCTBEHHBIX 3HAU€HHH H COOCTBEHHBIX
¢byuknuit 3amaun [typma-JInyBuna. HeomgHoponHas kpaeBas 3ajada: CyLIECTBOBaHHE U
eIMHCTBeHHOCTh €€ pemieHus. [lonstue ¢ynkuuu I'puna. Iloctpoenue Qynkiuum I'puna Ha
OCHOBE (yHJAAMEHTaJIbHOW CHUCTEMBbl pEIHIeHUH OIHOpOoAHOro ypaBHeHHs. CrekTpaibHOe
npezcTaBieHue GyHkuuu [ 'puna.

Pemenue 3amau llItypma-JInyBumis. 3amaun Ha noctpoerne GpyHkimu ['prHa (MpakTuka).

Tema 5. IlpubnukeHHbIe U KaUeCTBEHHbIE METO/IbI MCCe0BaHUs AU(QepeHIInanbHbIX
YpaBHEHUH. YCTOWYMBOCTh peIHICHUs IUPPEepeHINaTbHOTO YpaBHEHUS: IOHITUE U KPUTEPUH
ycToiiumBocTd. KauecTBeHHBbIE METOJBI HCCIEOBAaHUS aBTOHOMHBIX (D (hepeHIInaTbHBIX
YpaBHEHHIA.

Pemenue nudpepeHnanbHbIX YpaBHEHUN € ITOMOIIBIO CTENEHHBIX PAIOB (IPAaKTHKA).

Tewma 6. MHTerpanbusle ypaBHeHUsT Ppenroibpma.

IlonsTne wuHTErpanbHOro ypaBHeHMs. CBs3b KpaeBOM 3aJaud C HMHTErPaJbHBIM
ypaBHeHHeM @Dpearonbma. YCIIOBUS CYLIECTBOBAHHS U €AMHCTBEHHOCTH PEIICHUS] YpaBHEHUS
@pearonbma BTOpPOro poja. Mertonq mnocienoBarenbHbIX npuOmmkeHnuid. IlpencraBinenue
pelleHns HTHTETPaJIbHOTO YpaBHEHUS dyepe3 pe30ibBeHTy. CBelleHue UHTErpalbHOro ypaBHEHUS
@pearoabma K cHCTEMe JMHEHHBIX alreOpandeckux ypaBHEHMH. MIHTerpagbHble ypaBHEHUS C
BBIPOXKJIEHHBIMHU siIpaMU. VIHTerpasibHbIe YpaBHEHHS C CHMMETPUYHBIMU SAPaMU.



Pemenne wHTErpanbHBIX ypaBHEeHUH Dpenroiapbma OOIIET0 BHAA U C BBIPOKICHHBIMU U
CUMMETPUYHBIMH siIpaMu (TTPaKTHKA).

Tewma 7. MHTerpansusle ypaBHeHuUs BonbTeppa.

VYpasuenue Bosbreppa BrOporo pona. YpasHenue Bonbreppa mepBoro poaa. CrocoOsl
peoOpa3oBaHus ypaBHEHUS IEPBOIO POJa B YpaBHEHHE BTOPOIO poja.

Pemenue nnrerpanbHbIX ypaBHeHU BonbTeppa (pakTHka).

Tema 8. MHTerpanbHeie mpeoOpa3oBaHusl.

[lonsite wunTerpampHoro npeoOpazoBanus. IIpeoOpazoBanne @Dypbe. MHTErpanbHbIe
ypaBHEHHs THIa CBepTKH. [Ipumenenue npeoOpazoBanuss Oypbe Uil peLICHUsT UHTETPATbHBIX
ypaBHeHuid @pearonprma tuna cBepTku. MuTErpansnoe npeodpaszoBanue Jlamnaca. [Ipumenenue
npeoOpa3zoBanus Jlamnaca s pelieHuss MHTErpajbHbIX ypaBHEHUN BoibpTeppa Tumna cBepTKH.
[Tpumenenue npeodpazoBanus Jlamnaca s pemenust 1uddepeHnalIbHbIX ypaBHEHUH.

Pemienne wuHTErpasibHbix ¥ IupGepeHIUaNbHBIX YpPaBHEHHH C HCHOJIb30BAHUEM
WHTETPAJIbHBIX MPe0Opa3oBaHuil (MPaKTHKA).

9. Tekymmii KOHTPOJIb 0 JUCHHUILINHE

Texymuit KOHTPOJIb IO JUCUUIUIMHE IMPOBOJUTCS IYTEM KOHTPOJIS IOCEIIaeMOCTH,
NPOBEICHUSI KOHTPOJBHBIX PadOT B paMKax MPAKTHYECKHX 3aHATHUH, TECTOB IO JIEKIIMOHHOMY
MaTepuaiy, BBIMOJTHEHUS JOMAIIHUX 3a/laHui, U Qukcupyercs B popMe KOHTPOIbHONH TOUKH HE
MEHEee OJTHOTO pa3a B CEMECTP.

3amaun JUIs IPAKTUYECKUX 3aHSITUM MO TUCIUIUIMHE COJEPKATCS B Y4EOHBIX MOCOOUSIX:

1. Kpacno M.JI. O6sikHOBeHHBIE U depeHIIaTbHBIE YPaBHEHUS: 3a1a4i U TPUMEPHI

¢ moapooHeiMu pemenusmMu/M.JI. Kpacnos, A.W. Kucenes, I".1. Makapenko. — M.:
Jlenann, 2019. —256 c.
2. OumunmnoB A. @. CoopHuk 3a1a4 no auddepeHuanbHbBIM ypaBHEHUIM / U311, 3-¢ /
A. ©.Ounmunmos. — M.: [JIMUBPOKOM], 2009. — 235 c.
3. KpacnoB, M.JI. HUnuTerpanbHble ypaBHEHUs: 3aqaud M MPUMEPHI C MOAPOOHBIMH
pemenusivu / MLJIL. Kpacnos, A.U. Kucenes, I'.11. Makapenxko. - M.: Jlenann, 2016. -
192 c.
[ToMuMo HAOOPOB 3a/1a4 1O PA3IUYHBIM pa3jesiaM JAUCHUIUINHBI, JTaHHBIE MOCOOHS COAEPIKUT
MPUMEPHI PEeIIeHUH THUIOBBIX 3a/1a4 U OTBETHI K 33]ja4aM.

OmneHouHas MIKajla TEKYIIEro KOHTPOJIS IO JIEKIMOHHOMY Matepuaity (GopMupyeTcs Io
0aTbHOMY NMPHUHILHUITY, COOTBETCTBEHHO CTEMEHU YJIOBJIETBOPEHMS MHIMKATOpaM KOMIIETEHIIHH,
yYKa3aHHBIM B TaOHUIIE:

Onenka Kpurepuii onieHnBanust
NYK 1.1 HOIIK 1.1, 1.3
ATtTecToBaH 3=5 3=5
He arrecToBan Bce ocranpHbie BapuaHThI

OrneHoyHas mIKajga TEKYIIET0 KOHTPOJSI MO MPAKTHUYECKUM 3aHATUSM (HOPMHUPYETCS 0
0aJIbHOMY TMPUHIIUITY, COOTBETCTBEHHO CTENEHHU YJAOBJIETBOPEHUS HHIAMKATOPAM KOMIIETEHIIUH,
YKa3aHHBIM B Ta0nuile. YUYUTHIBAETCS BBITIOJHEHUE ABYX KOHTPOJBHBIX PaOOT M BBHITIOJHEHHE
JOMAaITHUX 3aJaHUuil 10 BCEM TEMaM 3aHATHH

Onenka Kpurepnii onieHuBanus
NYK 1.1 NOIIK 1.1, 1.3
ATTecToBaH 3+5 3+5
He arrecroBan Bce ocTanbHble BapuaHThI




PGSYJII:TaTI:I TCKYIICTO KOHTPOJIA B LEJIOM YUYUTBIBAKOTCA IMPHU NPOBCACHUHN DK3aMCHaA.

10. lopsiok npoBeAeHUs] U KPUTEPUH OLIEHUBAHUSA MPOMEKYTOYHOM aTTecTaluu

DK3aMeH MPOBOAMUTCS MO OKOHYAHMM TPETHETO CEeMECTpa M COYETAeT NMHUChMEHHBIE U
ycTHYI0  (opMbel  ompoca 3k3ameHyemoro. IlponmomxurensHocTh 9K3ameHa 1,5 daca.
DK3aMEHAIMOHHBIN OUJIET COCTOUT M3 JIBYX YaCTEH.

[lepBas yacth comepuT aBa Bompoca, mposepsitonux MOIIK 1.1, MOIIK 1.3. OtBetsl
Ha BOIIPOCHI NEPBOM YaCTH NAIOTCS B Pa3BEPHYTOM HMHCbMEHHOW (hopMme, TeMOHCTPUPYOIIEH
HOHUMAaHME CTYAECHTOM COJEpPXKaHUs PECTaBICHHbBIX OTBETOB.

Bropas (ycTHas) 4acTh mpeacTaBiseT co0oii TecT u3 6 Bompocos, nmposepsitomux 1 YK
1.1 OtBerbl Ha BOIPOCHI BTOPOW YacCTH JArOTCS IIyT€M BBIOOpA W3 CIHMCKA IMPEIOKEHHBIX
BapHUaHTOB OTBETOB.

ITpuMepHBIii IepedeHb TEOPETUUYECKUX BOIIPOCOB (BOIIPOCOB MEPBOI yacTu)
OcHOBHBIE TIOHATHS U OTIPEICIICHUS TeOpUH MU PEpEeHITNATBHBIX YPAaBHEHHIA.
Teopema cyiecTBOBaHUS M €MHCTBEHHOCTH peleHus 3agaun Koy,

Meroa nomansix Jitiiepa.

Mertoa nociuenoBaTenbHbIX TPUOIMKEHUH.

Oco0sie pemenus AudGHepeHInaTFHOr0 YPpaBHEHUS IEPBOTO MOPSIKA.
Juddepennunanbable ypaBHEHUS € pa3JeIIOLIMMHUCS TIEPEMEHHBIMU.

JIuneiinsie nudhepeHnuanbHbie YpaBHEHHUS TIEPBOTO MOPSIKA.

3anaua o npoTekaHuu Toka B LR nenu npu BxitoyeHnn ucrounuka nepemennoit 9/1C.
VYpaBHenue beprymn.

0. YpaBuenue Pukkatu.

11. VpaBHeHus B moiHbIX quddepeHnnanax.

12. WnTterpupyromuii MHOXXUTEINb U1 yPaBHEHUH EPBOr0 HOPsIIKA.

13. VYpaBHeHHs NIEPBOTO MOPSIKA, HE pa3pelICHHBIE OTHOCUTEIBHO MPOU3BOJHOM.

14. OG6mwue cBenenus o auddepeHnrnaIbHbIX YPaBHEHHUIX BBICIIETO MOPSIKA.

15. Iuddepennnanbhpie ypaBHEHHS BBICIIETO MOPSAKA, JOMYCKAIOIINE TOHKCHHIE

nopska.

16. OOmwme coiicTBa TMHEHHBIX AU PepeHInaNbHBIX YpaBHEHUH N-TO MOPsIKA.

17. dynnameHTanbHas cUcTeMa peIIeHUH.

18. Metonbl HaX0XKIEHHUS YACTHBIX PEIICHU HEOJHOPOAHBIX YPaBHEHUH.

19. Jluneitnoe nudpepeHnnanbHOe ypaBHEHUE 2-T0 MOPSAIKA C TOCTOSIHHBIMU

K03 ULIEeHTaMHU.
20. JIuneitHoe nuddepeHnmanbHoe ypaBHEHHE N-TO MOPSAIKa C MOCTOSIHHBIMU
K03 ULIEeHTaMHU.

21. Meron HeonpeaeneHHBIX KO3 PUITUEHTOB.

22. 3amaua lItypma-JInyBusis.

23. CaoiicTBa COOCTBEHHBIX 3HaU€HUI U cCOOCTBEHHBIX QyHKIMIT 3anaun HITypma-

JInyBuiis.

24. HeomnoponHas kpaeBas 3aaaya. Oynkius ['puna.

25. Mertoapl moctpoeHus pynkiun ['puHa.

26. OCHOBHBIE IOHATHUS TEOPUH YCTOMUUBOCTH.

27. KadecTBeHHBIE METO/IbI CCIIEAOBAHNS AaBTOHOMHBIX YPAaBHEHHIA.

28. OcCHOBHBIE IOHATHUS U KJIacCU(UKALUSI UHTETPAITBHBIX YpaBHEHHH.

29. YcioBwus CyIIECTBOBAHUS U €IMHCTBEHHOCTH PEIICHUH HHTETPAIbHBIX YPaBHEHHHA

®pexaroapma.

30. Metoz mocineoBaTeIbHBIX MPHOIMKSHUN PEIICHNsT HEOAHOPOIHOTO YPAaBHEHHS

®pearoabma BTOPOro poa.

31. HaxokmeHue pe30JbBEHTHI TP UCTIOIH30BAHUU METO/IA TTOCIIEA0BATEIIEHBIX

NpUOIMKEHUH.
32. UnrerpanbHble ypaBHeHUST DpenronbpMa ¢ BRIPOXKICHHBIME SIPaMHU.

BOoo~NoOR~WNE



33.
34.
35.
36.
37.
38.

NHurerpanbusie ypaBHeHUs Ppearonbma ¢ CAMMETPUYHBIMU SIIPaMHU.
CBolicTBa CHAMMETPHUYHBIX SIJIEp MHTETPAIBLHOIO YpaBHeHUs1 Dpearosibma.
VYpasaenue Bonbreppa BToporo poza.

Ypasuenue BoibTeppa nepBoro poaa.

[TonsiTue nnTerpanbHoro npeodpazosanus. [IpeodbpazoBanue Oypre.
WuTerpanbHble ypaBHEHHs TUIIA CBEPTKU M METO/IbI UX PELICHUS.

[IpumepHBIii IepedeHb TECTOBBIX BOIIPOCOB (BOIIPOCOB BTOPOU YacTH)

WuTterpanbHas KpuBas OAHOPOAHOTO JHUHEWHOro Ju(QEpeHINaIbHOIO YpaBHEHHS

MIEPBOrO MOPSAIKA, IPOXOAIas Yepe3 TOUKy, He JexKalryro Ha ocu OX:

a) MePeceKaeT yKa3aHHYIO OCh;

0) KacaeTcsl yKa3aHHOU OCH;

B) He nepecexaem YKa3aHHYI0 OCb U He Kacaemcsl eé.

Uto 03HayaeT MOHATUE JTMHEHHOCTH U] PepeHInanbHOr0 ypaBHEHUS ?

a) ypaBHEHHE JIMHEHHO OTHOCUTEIEHO NCKOMOH (DYHKITUH;

0) ypaBHEHHE JHMHEHMHO OTHOCUTEJIBHO BCEX BXOMSAIIUX B HETO MPOU3BOIAHBIX MCKOMOM

byHKINY;

B) ypaeHeHue TUHEHO OMHOCUMENbHO UCKOMOU PYHKYUU U 8CeX 8XOOAWUX 8 YPABHEHUe

NPOU3BOOHBIX UCKOMOU PYHKYUU.

Heonnopoanoe nuneitnoe nuddepeHnnansHoe ypaBHEHHE IEPBOTO MOPsIKa
y'+p(x)y=f(x)

a) uHmez2pupyemcs 6ce20da, no KpatiHeti mepe, 8 K8AOpamypax;

0) WHTErpupyercss TOJILKO B Ciydasx, Koriga wusBecTHas ¢yHkuus f(X) wumeer

CHEIUANIbHBIN BUI;
B) MHTETPUPYETCS TOJIBKO B CIIydasx, Korjaa KodpduiuueHt P(X) mpu KCKOMOM (GyHKIHH
SBIISIETCS DJIEMEHTAPHON QYyHKIIHEH;
T') B HEKOTOPBIX CIy4asiX MOXKET UMETh 0c000€e pelIeHHeE.
YpaBaenue bepnyiuu 310:
a) OJTHOPOJTHOE YPaBHEHUE;
0) HEOTHOPOHOE YpaBHEHHE;
B) JINHEHOE YpaBHEHUE;
T) HelluHeliHoe YpasHeHUe.
VYpaBHenue beprymum
y'+p()y = f(x)y"
a) He nMeeT ocoObIx pemennii mpu 0<n<1;
B) 8cee0a unmezpupyemcs 8 Keaopamypax,
I') IpeJCTaBisieT cOOOM JIMHEHHOe ypaBHEHHE.
VYpaBHenue Pukkaru:
a) SIBJISIETCS YaCTHBIM cllyyaeM ypaBHeHUs bepHyiy;
0) umeeT ocoOble pelIeHus;
B) UHMe2PUPYemcst 8 K8AOPAmypax, eciu U38eCMHO e20 4acmHoe peulenue;
T) IpeACTaBIseT coO0M IMHEHHOE YpaBHEHHE.
Kakoe 13 mnpuBeICHHBIX YpaBHEHHH SBJIsETCS OOBIKHOBEHHBIM audepeHnanbHbIM
ypaBHenueM (O/1Y) nepBoro nopsiaxa:

a) 2X2yryn — y12 _ y ,

6) Yy =y?—xy;

3.

B) 2x°sin y? =y*;

r) Y =YY% =X’y (0aunoe ypaeuenue).
Kaxoe u3 npuBenennbix OJ[Y mepBoro nopsjaka pasaensercs B IEPEMEHHBIX:
a) (x* +9)y’ =y’ cos x + y’e* (0annoe ypasnenue),



10.

11.

12.

13.

14.

0) cosy' = y* —2x?;
B) cos(xy®)dx = (x* +7)In ydy.
Kakoe u3 npuBeneHHbx OJ1Y sBIgeTcs OQHOPOIHBIM YPABHEHUEM MIEPBOTO MOPSIKA:

r_ X_5y .
a) Y S 2x2+6y’
2 2
0) y'—§+sin—2+y—3;
X
x? —3y?
B) Y’ 3 y4'
§/x° +8y

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

Kakoe w3 mpuBenenabix OJY MoXeT OBITh CBEICHO K OJHOPOJHOMY YPaBHECHHIO
MEepPBOTO MOPSIIKA:

X J—
a) y' = (0annoe ypasnenue).
2X+6Yy
,sin(x—
6 y = XD,
cos(y + X)
' V X2 - 3y2
B) Y = Ay
In(x“ —3y~)
2 2
VY +X
r) y':lncosy+x+ y .
y-x Jy*-x
Kaxkoe u3 IMPHUBCACHHLIX Oﬂy SIBJIAETCS JIMHENHBIM YpaBHCHHUEM IICPBOTI'O IOpsAAKA:
COS X

a) Y=——+Inx;
y

6) Yy =yIn x+sin x (dannoe ypasnenue),

B) X°y' =,[y arccosx+sin x.
Obuiee pemenue kakoro u3 npuseaeHHbIx OJ[Y nepBoro nopsiaka Moxet ObITh HailieHO
METO/IOM BapUalllX NMPOU3BOJIBHON MOCTOSHHOM:

a) y’:1+lnx;
y

0) Yy =yIn x+sin x (dannozo ypasuenus);
B) X°y' =.[y arccosx +sin x.
Kaxkoe u3 npuBenennsix O/1Y siBnsercs ypaBuenuem beprysuim:

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

0) Y=yIn x+y®>+sin x;
B) Y = ﬁarccosx +sin X.
[opsnok kakoro u3 npuBeneHHBIX OJlY MOXKeT OBbITh MOHMKEH:

"

. 1

a) sin y" +y"In X = = (dannozo ypaenenus);
X

6) y'=y'In x+y®+cosX;

0) y'= y\/7 arcsin X +CcosX .



15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

YacTHOoe pemieHHe Kakoro u3 npuBeAeHHBIX OJY MoxeT ObIThb HalJICHO METOJIOM
HEOoNpeIeIeHHBIX KO PHUITMEHTOB:

a) y"+9y"+18y=1In x;

0) Y=y +Yy°+cosX;

6) y™ = y'+arcsin x;

0) 3y"=18y'+12y +cos X (0annozo ypaenenus).

MoxHO 1M 3Hasg YacTHOE peUIeHHe OJHOPOJHOro JuHeiHoro auddepeHInanTbLHOro
YpaBHEHHsI BTOPOTO MOPSAKAa HAWTH BTOPOE JMHEHHO HE3aBUCHMMOE YaCTHOE pEIICHUE
3TOTO YpaBHEHUS:

a) HeJIb3s;

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

B) MOJICHO, eCllu 0adice 8 YpagHeHUU KOID@uyueHmol He A6110MC NOCMOSAHHbIMU.
CnexkTp perynspHoit 3agauu Lltypma-JInyBumis:

a) HEMIPEPBIBHBII;

0) ouckpemmuuiil,

B) CMEILIAHHBIN (AUCKPETHO HETIPEPHIBHBIM).

CobcTBenHble 3HaUeHUs perysapHoi 3anaun Ltypma-Jlnysusis:

a) KOMIIJIEKCHBIE, IPUUYEM C MOJIOKHUTEIbHON IEHCTBUTENBHON YacThIO;

0) KOMIUIEKCHBIC, IPUYEM C OTPULIATEIBHON JIeUCTBUTEIHHON YaCThIO;

B) OelicmeumensbHble.

Oyukuusa ['puna G(X,S) auddepeHIHanbHOr0 ypaBHEHHsT BTOPOrO MOPSIKa B TOYKE
X=S:

a) HenpepvléHa,

0) muddepenunpyema;

B) pa3pbIBHA.

[TpousBonnas ¢ynkuuu ['puna QG epeHInaIbHOr0 ypaBHEHUsT BTOPOTO

dG(x,s)
dx

nopsika B Touke X =S :

a) HeNpepbIBHA;

0) nudpdepenuupyema;

B) pa3pui6Ha.

B kayecTBeHHONM  TeopuuM  OOBIKHOBEHHBIX  JU(epeHlHnaTbHbIX  ypaBHEHUU

paccMaTpUBAIOTCS 0COOBIE TOUKHU:

a) TpeX THUIIOB;

0) 4eThIpex THUIIOB;

B) MSTH TUIIOB.

CrpykTypy (a30BBIX TPAaEKTOpUN OOBIYHO PACCMATPHUBAIOT B OKPECTHOCTH:

a) IPOU3BOJILHON TOUKH (X, Y);

0) 3aganHoi Touku (X,Y);

B) MOYKU NOKOSL.

Kakoe n3 HuKenpuBeEHHBIX YTBEPKICHUN HEBEPHO. B HEOAHOPOIHOE MHTErpaJIbHOE

ypaBHeHHE PpearoapmMa BTOPOTO POAa BXOIT:

a) uckoMasi QyHKIuS,;

0) npouszeoonas om uckomoul QynKyuu,

B) YHCJIOBOM TTapameTp;

I') u3BecTHast PyHKIIHS,

) sIApO.
Ecnu oThIcKUBaTh peleHrne HeOJHOPOTHOTO HHTETPAIBHOTO ypaBHeHUsT Dpearonbpma

BTOpPOTO poja



25.

26.

27.

28.

29.

30.

y(x) = f(x)+ ﬂ,i y(s)K(x,s)ds
B BUJIE pAaa a
y(x) = Zi" Ya(X),

COJIEpKALEro M0Cie10BaTeIbHbIE IPUOIMKEHUS Y, (X) , TO ITOT PAA:

a) CXOJUTCS MPHU JMOOBIX 3HAYSHUAX TIapameTpa A
6) cxomures mpu |4

, IPEBOCXOAAICM OIIPCACIICHHOC 3HAUYCHUC,

B) cX00umcs npu |ﬂ| , MeHbUeM OnpeodesleHHO20 3HAYEeHUSL.

Kakoe u3 HuxkenpruBeIeHHBIX YTBEPKICHUI BEpHO:

a) UHTerpaibHoe ypaBHeHue dpearonbMa ABISETCS HEITUHEHHBIM;

0) B WUHTerpajJbHOM YypaBHeHUH Dpearonbma BTOPOrOo pojaa HCKoMas (QyHKUIUS
(GuUrypupyer ToJIbKO M0J1 3HAKOM MHTETpaa;

B) 0pO UHME2PanbHO20 ypasHueHus Pped2oibma K8AOPAMU4HO UHMeSPpUpPYemo,

I) OJHOpPOAHOE HHTErpajbHOE YypaBHeHHEe @Ppearonbma BTOPOro poja HE HMEET
HETPUBHAIILHBIX PELICHH.

HaxoxaeHue peneHus: HEOJHOPOIHOTO UHTErPajIbHOTO ypaBHeHUs BoibTeppa BToporo

pona
y(x) = f(x)+ /I.Xf y(s)K(x,s)ds,

METO/IOM TIOCIIEA0BATEIbHBIX MPHOIMKESHUN, BO3MOYKHO!
a) npu 106bIX 3HAYEHUSX NApamempa ypasHeHus A |
0) TOJIbKO IIpH |ﬂ

, IPEBOCXOAAICM OIMPCACIICHHOC 3HAUYCHUC,

B) TOJIBKO NPU |ﬂ

, MCHBIIICM OIIPCACJICHHOIO 3HAUYCHUS.

HNmeer nu B Kilacce HENPEPHIBHBIX (DYHKIUN HETPUBHUAJIBHBIE PELIECHUS OJHOPOJHOE
UHTEerpaibHOe ypaBHeHHe BonbTeppa Broporo pona?

a) UMEET;

0) He umeem,

B) UMEET, €CIIU PO YpaBHEHUS BBIPOKICHHOE;

I') UMEET, €CIIH AP0 YPAaBHEHUSI CHMMETPUYHOE.

WnTerpanbHoe mnpeobpasoBanue @Dypbe MOXKET OBbITh HCHOJIB30BAaHO MPHU PELIECHUU
MHTETPAJIILHOTO ypaBHeHUs: Ppearonbma BTOpOro poja yactHoro suzaa. Ilpu stom sapo
YPaBHEHHUS JOJIKHO OBITH:

a) HEeNPEPHIBHBIM,

0) KBaIpaTUYHO UHTETPUPYEMBIM;

B) 3A6UCSWUM OM PAZHOCIU APZYMEHMO8 50pa,;

HetictBurensHoe siapo K(X,S) uWHTErpaabHOro ypaBHeHuss PpenronbMa Has3bIBaeTCS

CUMMETPHYHBIM:
a) ecmn K(x,8) = K™ (x,8);

0) ectm K(X,s)=K(s,x) npu S > X;

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

Snpo K(X,8) uHTEerpanbHoro ypasHeHus Mpearoibsma Ha3bIBAETCS BHIPOXKICHHBIM:

a) eciim K(X,8) = i[am(x) — [, (S)], rme N =const;

m=1

6) ccmn K(x,5) = Y., ()8, (5);



N
B) eciiu K(X,8) = Z a,(S)B.,(s), rme N =const (npu dannom ycrosuu).

m=1
31. Ilpu pemienun OJ1Y ¢ nocTosHHBIME K03 PHUIIMEHTaMU ONlepallHOHHBIM METOIOM:
a) MOPSIIOK YPaBHEHUSI MOXKET OBITh ITOHUKCH;
0) U3 ypaBHEHHUS UCKITIOYAIOTCS MPOU3BOAHbBIC, HO OCTACTCSI HEU3BECTHASI (DYHKIIUS;
B) VpasHeHue c8OOUMCs K aneeOpauyeckomy YpagHeHU0 OMHOCUMENbHO U300PAXHCEHUs.
uckomou Qhynkyuu,
32. OnepanuoHHbIid MeTo Hanboee 3(h(heKTUBEH NPH peIIeHUH:
a) muaeHbIx O/1Y;
0) aunetnvix OLAY ¢ nocmosuuviMu K03 puyuenmamu,
B) HenmuHeHHBIX O/1Y.

OneHoyHas nIKana MpoOMEKyTOYHON aTtTecTaluu GopMUpyeTcs 1o 6aabHOMY MPUHIIUITY,
COOTBETCTBEHHO CTEIICHH YJIOBJICTBOPEHUSI MHAUKATOPAM KOMIIETCHIINH, YKa3aHHBIM B TaOJIHIIC:

Kpurepuu onenuBanus
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11. YyeOHO-MeTOAMYECKOE 00ecIIeueHue

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

6) OI_ICHO‘IHBIC MaTepHrajibl TCKYLICTO KOHTPOJIA U HpOM@)KyTO‘IHOfI arrecrTaguu 110
JOUCLIUIIIIMHE.

B) Ilnan MPAaKTUYCCKUX 3aHITUN O JOUCLUIIIINHC.

r) MeTtoanyeckue yka3zaHus 10 OPraHU3aI[ii CAMOCTOSATEILHON pabOThI CTYICHTOB.

12. Ilepeuyens y4ueOHOIi TuTEpaTyphl U pecypcoB ceTu UHTEepHeT

a) OCHOBHas JTUTEpaTypa:

— DNbCrouIblL JL.D. [uddepennuanbusle ypaBHeHus/JI.D. Onbcrompu. — M.:
Wz patenscto JIKU, 2019. — 312 c.

— Aradonos C. A. O6bikHOBeHHBbIE Auddepenunanbupie ypaBHeHus/C. A. AradoHoB,
T.B. MyparoBa. — M.: Academia, 2018. -352 c.

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



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

— Xabko A.Il. uddepenunanbubie ypaBHEHUS W ycTOMumMBOCTh: YueOHuk / A.IL
Kaobxo, E.JI. Kotuna, O.H. Umxosa. — CII6.: JIans, 2015. — 320 c.

— 3B&3noukuH B.A. [luddepeHnmanbubie YpaBHEHHS U yCTOMUMBOCTh: YueOHUK / B.A.
3Bé3nmoukuH. — CII0.: JIans, 2015. — 320 c.

— Jmutpue B. U. Auddepenunansupie 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. OOrbikHOBeHHBIE nu(depeHnanpHble ypaBHEHUs, BapUallMOHHOE
MCYHCIICHUE, OCHOBBI CIIEIIMATBHBIX (DYHKUMN U UHTETpaJbHBIX ypaBHEHUHN: YueOHoe nocodue /
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, A.W. Kucenes, I'.11. Makapenko. — M.: Jlenaunn,
2019. -256 c.

— OumunmoB A. ®@. CoopruK 33134 1o auddepeHInaIbHbIM ypaBHEHHIM / W31, 3-¢ / A.
@. Oununnos. — M.: [JIMUBPOKOM], 2009. — 235 c.

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

0) JOMOJIHUTENbHAS TUTEpaTypa:

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

—Mumn Al Juddepenumanbupie ypaBHeHus: I[lompoOGHbii pa3bop pelieHwHit
TUNOBBIX TpuMepoB. 1800 mprmepoB, COOpaHHBIX B MHOTOBapUAHTHBIE 33JaHUS 110 BAKHEUIITHM
TeMaM Kypca. Kosekius BaXKHEWIIMX TUIIOB PELICHUH alropuTMUYeckoro xapakrepa / A.Il.
Mumue. — M.: JTenann, 2017. — 312 c.

—bospuyk A.K. AwntullemunoBuu. T.5. U.1: [luddepennumanbHbie ypaBHEHUS B
npuMmepax u 3agadax. Juddepennuanpupie ypaBHeHUs nepBoro nopsaka. CrpaBouHoe nocodue
no Beicuieit matematuke / A K. bospuyk, I'.Il. 'onoBau. — M.: Jlenann, 2015. — 240 c.

— Kamke 3. CnpaBoyHHMK M0 OOBIKHOBEHHBIM U (epeHInalbHbBIM YpaBHEHUSIM / TIEp. €
HeMm. C.B. ®omuHn / u3g. 6-e, crepeorur. / 3. Kamke. — Cn6.: Jlanb, 2003. — 576 c.

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

—3aiiue B.®. OObikHOBeHHbIE aAupdepeHunanbuble ypaBHeHUs. B 2 wactax. Y. 2:
cnpaBouHUK as By30B / B.®. 3aiines, A.Jl. TlonstanH. — 2-e w3x., ucnp. U nom. — Mocksa:
N3narensctBO FOpaiit, 2022. — 196 c.

B) pecypchl cetu MHTepHeT:

— CalT MaTcpuraioB, IIOCBAIIICHHBIX MaTeMaTH4YCCKUM METOdaM B (1)I/ISI/IK€ -
http://mmfbest.hostronavt.ru/news/2022_2

— Oobmepoccuiickas  Cets Koncynbrantllntoc CrpaBounas mpaBoBas —cCHCTeEMa.
http://www.consultant.ru

13. llepeyenb UHGOPMAIMOHHBIX TEXHOJIOTHIA

a) TUIIEH3MOHHOE M CBOOOTHO PacpoCTpaHsIeMOoe MPOrpaMMHOE O0ecTieueHue:

— Microsoft Office Standart 2013 Russian: maket mporpamMm. BKITOYaeT MpHI0KEHHS:
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);


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

— my0anyHO AOCTymHBIE o0saunble TexHonoruu (Google Docs, Slnnexc auck u T.1L.).

0) nH(MOPMAIIMOHHBIE CIIPABOYHBIC CUCTEMBI:

— DIJIEKTPOHHBIN KaTajor Hayunoi OMOIMOTEKH Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DieKTpoHHAas OoubIMoTeKa (periozuTopuin) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— 9BC Koncynbrant cryaenra — http://www.studentlibrary.ru/
— O6pasoBatenpHas miardopma FOpaiit — https://urait.ru/
— DOBC ZNANIUM.com — https://znanium.com/
— 9BC IPRbooks — http://www.iprbookshop.ru/

14. MaTtepua/jibHO-TEXHHYECKOe o0ecreyeHue

Aynuropun AJi IpOBEAEHUS 3aHATUH JIEKIIMOHHOTO TUIIA.

Aymutopun I NPOBEACHUS 3aHATUM CEMHHAPCKOIO THUIA, HWHIAWBUIAYAIBHBIX U
IPYIIOBBIX KOHCYJIBTALMM, TEKYLIETO KOHTPOJISA U IPOMEXKYTOYHON aTTECTALIUH.

[Tomenienust U1 CaMOCTOSITENILHONW pabOTHI, OCHAIIEHHBIE KOMIBIOTEPHOW TEXHHKOU U
JOCTYNOM K ceTu MHTepHeT, B 3JIEKTPOHHYI0 HMH(POPMalMOHHO-00pa30BaTeIbHYO Cpely U K
MH(OPMALIMOHHBIM CIIPAaBOYHBIM CHCTEMAM.

15. Uudopmanusi o pazpadboTunkax

bemmuenko Buxrtop IlerpoBumu, moktop ¢um3.-mar. Hayk, AOIEHT, Kadeapa panuodus3ukwy,
npodeccop;
JloceB JImutpuit BuranseBuy, kanauaat ¢us.-MaT. HayK, Kadeapa paanopu3uKu, TOIEHT.
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