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1. leab ¥ nIaHUpYyeMble Pe3yJabTAaThl 0CBOEHUS THCIUILIMHbI

[enbto 0OcBOEHUS AUCHUILINHBI SBIsETCS (POPMUPOBAHUE CIEAYIOIUX KOMITETEHIIUH:

OIIK-1 CrmocobeH NpUMEHSTh €CTECTBEHHOHAYYHBIE U OOIIEMH)KEHEPHBIC 3HAHUS,
METO/Ibl MAaTEMaTHYECKOI0 aHaIN3a U MOJCIIMPOBAHUS B MH)KEHEPHOHU AESITeIbHOCTH, CBA3aHHOMN
¢ (DOTOHHBIMH TEXHOJIOTUSAMHU 00pabOTKK MH(POPMALINU, TPOSKTHPOBAHNEM, KOHCTPYHPOBAHNEM
U TEXHOJOTHSMU TPOM3BOACTBA JJIEMEHTOB, MPUOOPOB U cucTeM (OTOHUKUA U
ONTOMH()OPMATHKH.

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

Pe3ynbraramMu OCBOEHUS IHMCUUIUIMHBI SBIISIOTCS CIEIYIOIINE MHAUKATOPBI TOCTHKEHUS
KOMIIETEHLIHM:

HNOIIK-1.1 TlpumeHser 3HaHMS MAaTEMAaTHKH B HMHXXCHEPDHOHW TPAaKTUKE IIPH
MOJIEJTMPOBAaHUH

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

NYK-1.1 OcymecTBisieT NOUCK HHPOPMAITUH, HEOOXOIUMOMN ISl PEIICHUS 3a/1a4H

2. 3aga4uy oCBOCHHS JUCHHUILIHHDI

— OCBOUTH METOJIBI U MOJXOJbI K PEIICHUIO TUIIOBBIX MAaTEMaTUYECKUX M MPHUKIATHBIX
buznyeckux 3aaay.

— CdopmupoBaTh  LEIOCTHYIO CHCTEMY MpPEACTaBICHWA O pEHICHHH  3ajad,
dbopMann30BaHHBIX B BHJIe OOBIKHOBEHHBIX MU (epeHIINaTbHBIX U HHTETPAIbHBIX YPAaBHEHHIH.

— BrpaboTaTh yMeHHE: HCIONB30BaHHUA 0a30BBIX OCHOB KOPPEKTHOH (HOPMYITHPOBKH

MOJIEJIbHBIX MaTEMaTHYECKUX 3a/lad; BbIOOpA pallMOHAIBHBIX METOAOB MX PELICHUs, BIAaJCHUS
IIpUEMaMU OLICHKH IPAHMIL] IPUMEHMMOCTH UCIIOIb3YEMOM MAaTeMaTU4ECKOM MOJIEIH.

3. MecTo IUCUMIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

JucuuruinHa oTHOcuTes K bioky 1 «/lucuuminza (MoLysn)».

JlMcuuIuImHa OTHOCHUTCS K 0053aTENIbHON 9acTH 00pa30BaTEIbHOM MTPOrPaMMEI.

4. Cemectp(bl) ocBOeHHs M opMa(bl) IPOMEKYTOUHOMH ATTECTALMUM 10 JUCHHUIIIMHE

Tpertnii cemectp, IK3aMeEH

5. Bxoansble TpeGoBaHus 1)1 OCBOEHUSI AU CHUIIIMHBI

JUis yCHemHOro OCBOEHHUS AMCHUIUIMHBI TpeOyloTCs pe3ynbTarbl OO0y4YeHHs IO
CICAYIOIIUM AUCHUIUIMHAM:  «/lomoysHUTENnbHBIE TIIaBel», «MaTreMaTU4eCKUd aHallu3y,
«JIuneitnast anredpa», a Taxke AucuMIUIMHA «DU3MKa» B TOM YacTH, KOTOpasl JAeT MPHUMEpPHI
MPAKTUYECKUX MPUIIoKeHUH TuddepeHranbHbIX ypaBHEHUH.

6. SI3bIK peanuzanun

Pyccknit

7. O0beM TUCHUILIAHBI

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

-IPAKTUYECKUE 3aHATHSA: 34 4.

O0Bem caMocTOATENbHOI paboThI CTY/IEHTA ONPeIeeH yYeOHBIM TUIaHOM.

8. Conep:xkaHue TMCHUILUINHBI, 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 Kommm. [IpuGmmxenHnsie MeToap! pemeHus nuddepeHIuanbHbIX YpaBHEHHIHA:
METOJ JIOMaHbIX Dijiepa U METO/] OocIeA0BaTeIbHbIX MPpUOIKeHUH. OcoOble pereHMs.

Cocrasnenue nupdepeHInalbHbIX YpaBHEHHH /U1 (PU3NYECKUX 3a/1a4 (TIPAKTUKA).

Tewma 2. luddepeHnnanbHple ypaBHEHHS TIEPBOTO MOPSIKA.

VYpaBHeHMsI € pa3felieHHBIMM U Pa3ACiAIOLIMMUCS IEPEMEHHBIMU. Y PaBHEHHS,
IOPUBOAAILIMECS K YPAaBHEHHMSM C pa3ieisIoIUMKC IepeMeHHbIMU. OrmpeneneHue (opmbl
BOTHYTOTO 3epKaja, 00ecreuMBaloIero HalpaBiIeHHOE OTpakeHue cBera (keiic). Jlunelinoe
ypaBHeHHE miepBoro nopsaka. [Iporekanue mepemenHoro toka B RL-nienn (keiic). YpaBHeHHE
Bepuymnu. YpaBHenune Pukkatu. YpaBHeHHe B NOJHBIX TuddepeHnuanax. MHTterpupyromumi
MHOXHTEIb. HeTpuBHaabHBI IpUMEpP MCIIOJIB30BaHUS MHTEIPUPYIOIIET0 MHOXKHUTENS (KEHC).
YpaBHEHMS, 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 pelieHus Aud@epeHnnanbHoro ypaBHEHHUsS N-TO
nopsiaka. [luddepeHnmanpaple ypaBHEHUS, JOMYCKAIOIINE MOHIKEHHE Mopsaka. JInHeiHble
mupdepennmanbable  ypaBHeHMs. @DyHnameHrtanbHas cucrema pewmeHuid.  OmnpenenuTelnb
Bponckoro. ®opmyna Octporpaackoro-Jlnysmuisa. [loctpoenue ol1ero pemieHus: JIMHEHHOTO
oJlHOpoJHOro auddepeHuanpsHoro ypapHenus. OOriee perieHue JUHEHHOTro HEOJHOPOJHOIO
QG epeHIMaIbHOr0 YpaBHEHUSI H METObI HAXOXKICHUS €r0 YacTHBIX pemeHuil. Haxoxnenue
YaCTHOI'O pEIIeHHs] HEOAHOPOJHOIO YpPaBHEHUS METOJOM HEONpPEIETICHHBIX KO3(p(UIHNEHTOB.
MeTtoapl pemieHusl JIMHEHHBIX YpaBHEHHH C TEpEeMEHHBIMH KoddduuueHTamu. 3amgada o
konebanusix B RLC-uenu (ketic).

Pemenne ypaBHEHMil: cilydan IOHM)KEHUS IMOpSAJIKA YPAaBHEHUS; OJHOPOJHBIE H
HEOJHOPOAHbIE YpPaBHEHMS C IOCTOSHHBIMM KO3(pQUIMEHTAMH; METOAbl HEONpeAeICHHBIX
K02 PHUIIMEHTOB ¥ BapHaIUX TPOU3BOIBHBIX TOCTOSHHBIX (ITPAKTHKA).

ITonatue o cucremax auddepeHunanbHbIX YpaBHEHUIH. DKBUBAJIEHTHOCTh YpaBHEHUS
BBICIIETO MOPSAKA U CUCTEMBI ypaBHEHUH. VIHTErpupoBaHue OJJTHOPOJHOMN JIMHEHHON CUCTEMBI C
HNOCTOSIHHBIMU K03(puimeHTaMu MeTo1oM Diiepa (IpakTHKa).

Tewma 4. Kpaebie 3a1aun.

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

Pemenue 3amay llItypma-JInyBumis. 3amaun Ha noctpoerne GhyHkimu ['prHa (MpakTHKa).

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 ypaBHeHUss @penroyibma.

IlonsTne wuHTErpanbHOro ypaBHeHMs. CBs3b KpaeBOM 3aJaud C HMHTErPaJbHBIM
ypaBHeHHeM @Dpearonbma. YCIIOBUS CYLIECTBOBAHHUS U €AMHCTBEHHOCTH PEIICHUS ypaBHEHUS
@pearonbma BTOpPOro poja. Mertonq mnocienoBarenbHbIX npuOmmkeHnuid. IlpencraBinenue
pellleHus: HTHTETPaJIbHOTO YpPaBHEHUS dYepe3 pe30bBeHTy. CBelleHue UHTErpalbHOro ypaBHEHUS
@pearonbma K cHcTeMe JMHEHHBIX alreOpandeckux ypaBHEHHH. VIHTerpajibHble YpaBHEHHS C
BBIPOXKJIEHHBIMHU siIpaMU. VIHTerpasibHbIe YpaBHEHHS C CHMMETPUYHBIMU SAPaMU.



Pemenue uHTErpanbHeIX ypaBHeHUN Ppearonbma oOIIEro BUAA U C BBIPOKICHHBIMU U
CUMMETPUYHBIMH siIpaMu (TTPaKTHKA).

Tewma 7. MHTerpansusle ypaBHeHuUs BonbTeppa.

VYpasuenue Bosbreppa BTOporo pona. YpasHenue Bosbreppa nmepBoro poma. CriocoOsl
1peoOpa3oBaHus ypaBHEHUS IEPBOIO POJa B YpaBHEHHE BTOPOIO POJA.

Pemenue nnrerpanbHbIX ypaBHeHU BonbTeppa (pakTHka).

Tema 8. MHTerpanbHeie mpeoOpa3oBaHusl.

[lonsiTe wunTerpampHoro npeoOpazoBanus. IlpeoOpazoBanue @Dypne. MHrerpanabHbie
ypaBHEHHs THIa CBepTKH. [Ipumenenue npeoOpazoBanuss Oypbe Uil peLICHUsT UHTETPATbHBIX
ypaBHeHnuil dpearonpma tumna cBepTku. MHTErpansHoe npeodpasosanue Jlamiaca. [Ipumenenue
npeoOpa3zoBanus Jlamnaca as pelieHuss MHTETPpAJIbHBIX ypaBHEHUH BoibTeppa Tuma cBepTKU.
[Tpumenenue npeodpazoBanus Jlamnaca s pemenust 1uddepeHnalIbHbIX ypaBHEHUH.

Pemienne wuHTErpanbHeix W auddepeHIMANBHBIX YpPaBHEHUH C  HCIIOJIB30BAaHHEM
WHTETPAJIbHBIX MPe0Opa3oBaHuil (MPaKTHKA).

9. Tekymmii KOHTPOJIb 0 JUCHHUILINHE

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

3amaun Uit MIPAKTUYECKUX 3aHSITUN MO TUCIUILIMHE COJEPkKATC B Y4EOHBIX TOCOOMSIX:

1. KpacnoB M.JI. O6sikHOBeHHBIE MU DepeHIInaTbHbIC YPaBHEHUS: 3a1a4H U IPUMEPHI

¢ 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. WUuTerpanbHble ypaBHEHUA: 3aJaud U MPUMEPHI C MOAPOOHBIMU
pemenusivu / MLJL. Kpacnos, A.U. Kucenes, I'.11. Makapenxo. - M.: Jlenann, 2016. -
192 c.
[ToMuMo HAOOPOB 3a/1a4 1O PA3IUYHBIM pa3jesiaM JAUCHUIUINHBI, JTaHHBIE MOCOOHS COAEPIKUT
MIPUMEPHI PEIIeHU THUIOBBIX 3a/1a4 U OTBETHI K 3a/1a4aM.

OmneHouHas MIKajla TEKYIIEro KOHTPOJIS IO JIEKIMOHHOMY Matepuaity (GopMupyeTcs Io
0aJbHOMY NMPHUHIHUITY, COOTBETCTBEHHO CTENEHU YIOBJIETBOPEHUS 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

OneHoyHas mIKaga TEKYIIET0 KOHTPOJS MO MPAaKTHYECKUM 3aHATUAM (OPMUPYETCS IO
0aJIbHOMY TMPUHIIUITY, COOTBETCTBEHHO CTENEHHU YJAOBJIETBOPEHUS HHIAMKATOPAM KOMIIETEHIIUH,
YKa3aHHBIM B Ta0uuile. YYUTHIBAETCS 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. llopsaiok 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 comepxuT aBa Bompoca, mposepstonux MOIIK 1.1, MOIIK 1.3. OtBersl
Ha BOIIPOCHI NEPBOM YaCTH JAIOTCS B Pa3BEpPHYTOH HMHCbMEHHOW (hopMme, NEeMOHCTPUPYIOIIEH
HOHUMAaHME CTYAECHTOM COJEpPXKaHUs PECTaBICHHbBIX OTBETOB.

Bropas (ycTHast) 4acTh mpeacTaBiseT co0oil TectT u3 6 Bompocos, mposepsromux 1 YK
1.1 OtBerbl Ha BOIPOCHI BTOPOW 4YaCTH JAOTCS IyTeM BbBIOOpa W3 CHHUCKa IPEI0KEHHBIX
BapHUaHTOB OTBETOB.

ITpuMepHBIii IepedeHb TEOPETUUYECKUX BOIIPOCOB (BOIIPOCOB MEPBOI yacTu)
OcCHOBHBIE TIOHSTHS U OIIPECIICHUS TeOpUH MU PEepeHIINATBHBIX YPaBHEHHIH.
Teopema cyiecTBOBaHUS M €MHCTBEHHOCTH peleHus 3agaun Koy,

Meroa nomansix Jitiiepa.

Mertoa nociuenoBaTenbHbIX TPUOIMKEHUH.

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

JIuneiinsle nuddhepeHnnansHpie ypaBHEHUS TIEPBOTO MOPSAKA.

3anaua o npoTekaHuu Toka B LR nenu npu BitoueHnu ucrounuka nepemennoi 3/1C.
VYpaBHenue beprymn.

0. YpaBuenue Pukkatu.

11. VpaBHeHus B moiHbIX quddepeHnnanax.

12. WnTterpupyromuii MHOXXUTEINb U1 yPaBHEHUH EPBOr0 HOPsIIKA.

13. VYpaBHeHHs NIEPBOTO MOPSAIKA, HE pa3peIIeHHbIE OTHOCUTEIBHO MPOU3BOJHOM.

14. OG6mwue cBenenus o AuddepeHurnaIbHbIX YPABHEHHUSIX BBICILIETO TOPSIKA.

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 PEIICHUI HEOTHOPOAHBIX 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 PUIIUEHTOB.

22. 3amaua lItypma-JInyBusis.

23. CaoiicTBa COOCTBEHHBIX 3HaUEHHUH U cCOOCTBEHHBIX (PpyHKIMIA 3anaun [ITypma-

JInyBuiis.

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

25. Mertoapl moctpoeHus pynkiun ['puHa.

26. OCHOBHBIE IOHATHUS TEOPUH YCTOMUUBOCTH.

27. KadecTBeHHBIE METOJIBI HCCIICOBAHUS ABTOHOMHBIX YPaBHEHHIA.

28. OcCHOBHBIE IOHATHUS U KJIacCU(UKALUSI HHTETPAIbHBIX YPAaBHEHHMH.

29. YcioBwus CyIIECTBOBAHUS U €IMHCTBEHHOCTH PEIICHUH HHTETPAIbHBIX YPaBHEHHHA

®pexaroapma.

30. Metoz mocineoBaTeIbHBIX MPHOIMKSHUN PEIICHNsT HEOAHOPOIHOTO YPAaBHEHHS

®pearoabma BTOPOro poa.

31. HaxokmeHue pe30JbBEHTHI ITPH UCTIOIH30BAaHUU METO/IA TTOCIIE0BATEIHHBIX

NpUOIMKEHUH.
32. UnrerpanbHble ypaBHeHUST DpenronbpMa ¢ BRIPOXKICHHBIME SIPaMHU.

BOoo~NoOR~WNE



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

NHurerpanbusie ypaBHeHUs Ppearonbma ¢ CAMMETPUYHBIMU SIIPaMHU.
CBolicTBa CAMMETPHUYHBIX SIJIEp MHTETpaIbHOIrO ypaBHeHUs Dpenronbma.
VYpasaenue Bonbreppa BToporo poza.

Ypasuenue BoibTeppa nepBoro poja.

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

[IpumepHBIii IepedeHb TECTOBBIX BOIIPOCOB (BOIIPOCOB BTOPOW YacTH)

WuTterpanbHas KpuBas OIHOPOJHOTO JMHEHHOro udQepeHaIbHOr0 ypaBHEHUS

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 JIMHEHHOCTH AU PepeHInanbHOr0 ypaBHEHUS?

a) ypaBHEHHE JIMHEHHO OTHOCUTENILHO UCKOMOH (PyHKITHH;

0) ypaBHEHHE JHMHEHMHO OTHOCUTEJIBHO BCEX BXOMSAIIUX B HETO MPOU3BOIAHBIX MCKOMOM

byHKINY;

B) ypaeHeHue TUHEHO OMHOCUMENbHO UCKOMOU QYHKYUU U 8CeX 8X00AWUX 8 YPABHEHUE

NPOU3BOOHBIX UCKOMOU PYHKYUU.

Heonnopoanoe nuneitnoe auddepeHnnansHoe ypaBHEHHE IEPBOTro MopsaKa
y'+p(x)y=f(x)

a) unmezpupyemcs ece20a, no KpatiHei mepe, 8 Keaopamypax,

0) wuHTerpupyercs TOJIBKO B CiydasiX, Korga wusBecTHas ¢yHkuus f(X) umeer

crenraIbHBIN BU/I;
B) MHTETPUPYETCS TOJIBKO B CIIydasix, Koraa KodppumueHt pP(X) mpu MCKOMOH (QyHKITUH
SBJISICTCS DJIEMEHTApHON (QYHKIIUEH;
') B HEKOTOPBIX CIIy4asxX MOXKET HMETh 0CO00€ pellleHue.
YpaBHenue bepnyiuu 310:
a) OHOPOJTHOE YPAaBHEHUE;
0) HEOTHOPOHOE YPaBHEHHE;
B) JINHEHHOE YPaBHEHUE;
T) HelluHeliHoe ypasHeHUe.
VYpaBHenue beprymum
y'+p(x)y = f(x)y"
a) He nMeeT ocoObIX pemennii mpu 0 <n<1;
B) 6cee0a unmezpupyemcs 8 Keaopamypax,
T) IIpeACTaBIseT cOO0H TMHEHHOE YpaBHEHHE.
VYpaBHenue Pukkaru:
a) SIBJIIETCS YaCTHBIM CITyyaeM ypaBHEHUs! bepHyu;
0) umeeT ocoOble pelIeHus;
B) UHMe2PUPYemcs 6 K8AOpamypax, eciu U38eCmHO e20 4acmHoe peulenue;
T) IpeACTaBIseT coO0M IMHEHHOE YpaBHEHHE.
Kakoe u3 mpuBeNeHHBIX YpaBHEHHH SIBISETCS OOBIKHOBEHHBIM IHddepeHInaibHbIM
ypaBHenueM (O1Y) nmepBoro nopsijaka:

a) 2X2y!yu — y!2 _ y 1

6) Jy' =y*-Xy;

B) 2x°sin y? = y*;

r) \/7 = y'? — Xy (Oannoe ypasuenue).

Kakoe u3 npuBeneHnbx OJ[Y 1mepBoro nopsjaka pasaensercs B EPEMEHHBIX
a) (x* +9)y’ = y®cos x + y’e* (Oannoe ypasnenue);



10.

11.

12.

13.

14.

0) cosy' = y* —2x?;
B) cos(xy®)dx = (x*>+7)In ydy .
Kakoe u3 npusenennbix O/lY sBisieTCss OJHOPOIHBIM YPaBHEHUEM IIEPBOTO MOPSAIKA:

r_ X_5y .

2 y_2x2+6y'
2 2
0) y':5+sin—2+y—3;
X

. x5 =3y?

B) Y'= 3 y4’

3/x° +8y

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

Kakoe un3 mpuBenenusix OJlY MokeT OBITH CBEIEHO K OJHOPOJHOMY YPAaBHEHHUIO
IIEPBOTO MOPAKA:

X -
a) y'= (0annoe ypasnenue).
2X+6Yy
, sin(x—
6) y = X,
cos(y + X)
, / XZ _ 3y2
B) Y = ooy
In(x“ —-3y*)
[v,2 X2
r) y’:Incosy+X+ y * :
y=x Ly -x
Kakoe u3 npusenennbix OJlY sBisercs JIMHEHHBIM YpaBHEHUEM NIEPBOIO MOPSJIKA:
, COSX
a) Y =——+Inx;
y

0) Yy =yIn x+sin x (0annoe ypasnenue);
B) X°y' =.[y arccosx+sin x.

O6miee penrenune kakoro u3 npuseneHHbIX OJ1Y mepBoro mopsijaka MOXeT ObITh HalACHO
METOJIOM BapHaIiH MPOU3BOJIBHON TTOCTOSTHHOM:

a) y’:£+lnx;
y

6) Yy =ylIn x+sin x (0annozo ypasnenus);

B) Xy’ =./y arccosx+sin x.
Kaxoe u3 npuBenennsix OJ1Y siBnsiercst ypaBHeHueM bepHyuiu:

1

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

6) y'=yIn x+y°®+sin x;

B) y'=./y arccosx +sin x.
[Topsinox kakoro u3 npuseneHHbIX OJ[Y MOeT ObITh TOHHUKEH:

. 1
a) sin y" +y"In X = — (dannozo ypaenenus),
X
0) y=y'In x+y° +cos x;
0) y'= y\/V arcsin X+ CcosX.
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16.

17.

18.

19.

20.

21.

22.

23.

24,

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

a) y"+9y"+18y=Inx;

0) Y=y +Yy>+cCOSX;

6) y™ =y’ +arcsin x;

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

MoXHO 1M 3Has YacTHOE peEIIeHHE OJHOPOJHOrO JIHHEHHOro audQepeHnnanbHOro
YPaBHEHMsI BTOPOro IMOpsAKa HAaWTH BTOPOE JMHEHHO HE3aBUCUMOE YaCTHOE pEIIeHuE
3TOTO YpaBHEHHUS:

a) HeJIb3s;

0) MOXHO, €CJIH TOJIBKO 3TO YPaBHEHUE C MMOCTOSIHHBIMH KOA(PPHUIIMEHTaAMH;

B) MOJICHO, eCllu 0adice 8 YpagHeHUU KOIDPuyueHmol He A61AI0MC NOCMOSAHHbIMU.
Crnexrp perynspHoii 3anaun llltypma-JInyBusis:

a) HeTPEPBIBHBIH;

0) Ouckpemmuulil,

B) CMEIIaHHBIN (IMCKPETHO HEMPEPHIBHBIN ).

CoOcTBeHHbIe 3HaUCHHS peryssipHoii 3anaun [typma-JInyBuss:

a) KOMIUIEKCHBIE, IPUYEM C [TOJIOKUTEIbHON AeHCTBUTEIBHOM YacThIO;

0) KOMIUIEKCHBIE, IPUYEM C OTPULIATEIBHOMN 1EHCTBUTEIBHON YaCThIO;

B) OelicmeumenvbHbie.

Oynkuus ['puna G(X,S) auddepeHnnanbHOro ypaBHEHHsT BTOPOTO TOPSIKA B TOYKE
X=S:

a) HenpepvleHa,

0) muddepenunpyema;

B) pa3pbIBHA.

[TpousBonnas ¢ynkuuu ['puna QG epeHInaIbHOT0 yPaBHEHUST BTOPOTO

dG(x,s)
dx

HOpsAJKa B TOUke X =S :

a) HeNpepbIBHA;

0) nupdepenuupyema;

B) pa3pbi6Ha.

B kayecTBeHHONM  TeopuuM  OOBIKHOBEHHBIX  JU(epeHLHaTbHbIX  ypaBHEHUUN

paccMaTpUBAIOTCS 0COOBIE TOUKHU:

a) TpeX THUIIOB;

0) 4eThIpex THUIIOB;

B) MSTH TUIIOB.

CrpykTypy (a30BBIX TPAaeKTOpUN OOBIYHO PACCMAaTPUBAIOT B OKPECTHOCTH:

a) MPOU3BOJILHON TOUKH (X, Y);

0) 3amanHOi ToukH (X,Y);

B) MOUYKU NOKOAL.

Kakoe n3 HuKenpuBeEHHBIX YTBEPKICHUN HEBEPHO. B HEOAHOPOIHOE MHTErpaIbHOE

ypaBHeHHE PpearoapmMa BTOPOTO POaa BXOIT:

a) uckoMasi QyHKIuS;

0) npouszeooHas om uckomoul QynKyuu,

B) YHCJIOBOM TIapameTp;

I') u3BecTHast PyHKIIHS;

) sIApO.
Ecnu oThIcKUBaTh pelieHrne HeOJHOPOIHOTO HHTETPAIBHOTO ypaBHeHUsT Dpearonpma

BTOpPOTO poja
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29.

30.

y(x)= f(x)+ 4 j y(s)K (x,5)ds
B BHJIE psAda )
y(x) = Z/l”yn(x) ,

COJIepKAIEro MoCie10BaTeIbHbIE IPUOIMKEHHS Y, (X) , TO 3TOT PAA:

a) CXO/IMTCS MPH JIFOOBIX 3HAYCHUAX MapameTpa A ;
6) cxomures mpu |4

, IPECBOCXOAAICM OIIPCACIICHHOC 3HAUYCHUC,

B) cX00umcs npu |/1| , MeHbUeM OnpeoesleHHO20 3HAYeHUsL.

Kakoe 13 HHKeNprBEIEHHBIX YTBEP)KICHUN BEPHO:

a) UHTerpaibHOe ypaBHeHUE DpearonbpMa IBISETCS HETUHEHHBIM;

0) B wuWHTErpajJbHOM ypaBHeHMH @Dpearoapbma BTOPOro poja HMCKOMas (QYHKIUsS
burypupyer ToJIbKO M0JI 3HAKOM HHTETpaa;

B) 20p0 uHmMe2paibHo20 ypasHernus Ppedeoivma KeaOpamuiHo uHmezpupyemo;

I) OJHOPOJHOE HWHTErpajibHOE YypaBHeHHEe @Dpearonbma BTOPOTO poja HE HMEET
HETPUBUAIBHBIX PEILICHHA.

HaxosxneHue penieHrs HeOAHOPOIHOTO HHTETPAIbHOTO YpaBHEeHUs1 BoimbTeppa BTOporo

poxa
y(x) = f(x)+ ﬂ,_xf y(s)K(x,s)ds,

METOJIOM IOCJIEIOBATEIbHBIX TPUOIMKEHUH, BO3SMOMXKHO:
a) npu I0OBIX 3HAUEHUAX NAPAMempPa YPasHeHus. A |

0) TOJIBKO TIpH |/1 , IPEBOCXOJIAIIEM OIpe/IeJICHHOE 3HAYCHHUE;

B) TOJIBKO NPU |/1

, MCHBIIICM OIIPCACJICHHOIO 3HAUYCHUA.

Hmeer mu B KJacce HEMPEPHIBHBIX (DYHKIUH HETPUBHAIBHBIC PEIICHUS OJIHOPOJIHOE
UHTETpalibHOE YpaBHeHHe BonbTeppa BToporo poga?

a) UMEET;

0) He umeem,

B) IMEET, €CJIH PO YPABHEHUS BBIPOKICHHOE;

T') IMEET, €CJIH SIIPO YPABHCHHSI CHMMETPHYHOE.

WuterpanbHoe mnpeoOpazoBanne Dypbe MOKET OBITh HCIIONB30BAHO MPH PEIICHUU
WHTETPAIBHOTO ypaBHEeHUs DperoibmMa BTOPOro pojia 9acTHoro Buaa. [Ipu atom sapo
YpaBHEHUS JOJKHO OBITH:

a) HEMIPEPhIBHBIM,

0) KBaIpaTUYHO UHTETPUPYEMBIM;

B) 3AGUCAWUM OM PA3HOCIU APSYMEHMO8 10pa;

HeiictButensHoe sapo K(X,S) wuHTerpaspHOro ypaBHeHUs Dpearoibma Ha3bIBaeTCS
CUMMETPUIHBIM:

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

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

B) eciiu K(X,S) =K(s,X) (npu oannom ycrosuu).

SAnpo K(X,S) mHTErpanbHOro ypaBHeHHst OpearoibMa Ha3bIBACTCS BHIPOKICHHBIM:

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

6) cca K(x,5) = Y, (X), ()



N
B) eciiu K(X,S) = Zam ()5, (s), tne N =const (npu oannom ycrosuu).
m=1
31. IIpu pemiernu OY ¢ MOCTOSTHHBIME KO3 (GHUIIMEHTAMH OTIEPALIMOHHBIM METOJIOM:
a) MOPSIOK YPaBHEHUS MOYKET OBITh TIOHMKEH;
0) U3 ypaBHEHUS UCKITIOYAIOTCS TIPOU3BOHBIE, HO OCTACTCSI HEU3BECTHAS (DYHKIIUS,
B) VPABHEHUe CBOOUMCs K aleeOpauyeckomy YPAGHEHUI0 OMHOCUMENbHO U300PadICeHUs
ucKomou Qhynxyuu;
32. OneparmoHHBI MeTO] Hanbosee Y3PHEKTUBEH MTPH PEIICHUH
a) munennsix OY;
0) aunetnvix O]V ¢ nocmoaunvimu Ko3ghhuyuenmamu;
B) HenuHelHbIx O/1Y.

OrneHouHas mIKaga IPOMEKyTOUYHOU aTTecTal (GOPMHUPYETCs O OalbHOMY HPUHIIHILY,
COOTBETCTBEHHO CTETICHH yOBJIECTBOPCHUS MHIUKATOPAM KOMIICTEHIIUH, yKa3aHHBIM B TaOJIHUIIE:

Kputepuu onieHuBaHUS
Ouenka HOIIK 1.1 HOIIK 1.3 NVYK 1.1
5 5 5
OT1inyHO 5 5 4
5 4 5
4 5 5
4 4 5
5 4 4
Xopouio 4 5 4
4 4 4
45 45 3
45 3 45
3 4+5 4-+5
4+5 3 3
Y 10BIIETBOPUTENBHO 3 4-5 3
3 3 4+5
3 3 3
HeynosierBoputensHO Bce ocranbHble BapuaHThI

11. YueOHO-MeTOOAM4YECKOE 00eceueHne

a) DNEeKTPOHHBIA Y4YEOHBIH KypC MO JUCIMIUIMHE B JJICKTPOHHOM YHUBEPCUTETE
«Moodley - https://moodle.tsu.ru/course/view.php?id=00000

0) OnileHOYHBIE MaTepHalibl TEKYHIEro KOHTPOJIS M IMPOMEKYTOYHOM aTTECTAllUU 10
JUCLHUILIINHE.

B) [l;1an mpakTHUecKux 3aHATUHN MO AUCLUILINHE.

r) MeTtoanyeckue yKa3aHHs 10 OPraHU3aI[MHA CAaMOCTOSATEILHON pabOThI CTYICHTOB.

12. Mlepeuens yueOHOIi TuTEpaTYpHI U pecypcoB ceTu UHTEepHeT

a) OCHOBHAs TUTepaTypa:

— DIBCTOJIBIT JL.D. JIuddepenmmansapie  ypaBHeHus/J1.D. Ombcrompmn. — M.:
M3parensctBo JIKU, 2019. — 312 c.

— Aragonos C. A. O6bikHOBeHHBIe nuddepeHunansbie ypaBHeHus/C. A. AradoHos,
T.B. MyparoBa. — M.: Academia, 2018. —-352 c.

— Ceprees U.H. [uddepennunanpasie ypaBHeHus: YueOuux/U.H. CepreeB. — M.:
Axagemust, 2019. — 240 c.



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

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

— 3B&3noukuH B.A. [TuddepeHnmanbubie YpaBHEHHSI M YCTOMYUBOCTh: YUeOHUK / B.A.
3Bé3nmoukuH. — CII0.: JIans, 2015. — 320 c.

— 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. OOrbikHOBeHHBIE nu(depeHnanpHble ypaBHEHUs, BapUallMOHHOE
MCYHCIICHUE, OCHOBBI CIIEUATIbHBIX (DYHKIMN U UHTErpalbHBIX ypaBHEHUI: YuyeOHoe 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, 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:

— Anexkcees, /[.B. O0bikHOBEeHHBIC MU epeHIaIbHbple ypaBHeHUs: BBOIHBIN Kypc ¢
wimoctpanusmu B Microsoft Excel / [I.B. Anekcees, I'.A. Kazynuna. — M.: Jlenann, 2019. —
160 c.

—Mumn Al Juddepennmansupie ypaBHeHus: I[lompoOHbiii pa3bop perieHwuit
TUNOBBIX TpuMepoB. 1800 nmprmepoB, COOpaHHBIX B MHOTOBapUAHTHBIE 33/IaHUS 10 BKHEHIIINM
TeMaM Kypca. Kosekius BaXKHEWIIMX TUIIOB PELICHUH alropuTMUYeckoro xapakrepa / A.Il.
Mumue. — M.: JTenann, 2017. — 312 c.

—bospuyk A.K. AwntullemunoBuu. T.5. U.1: Juddepenuuanbupie ypaBHEHUS B
npuMmepax ¥ 3agadax. Juddepennuanpupie ypaBHeHUs epBoro nopsjaka. CrupaBoyHoe nmocooue
no Beicuieit matematuke / A K. bospuyk, I'.Il. 'onoBau. — M.: Jlenann, 2015. — 240 c.

— Kamke J. CnpaBoYHMK MO OOBIKHOBEHHBIM U (epeHIanbHbIM YPaBHEHUSIM / TIEp. C
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.

—3aiiueB B.®. OObikHOBeHHBbIE aupdepeHunanbuple ypaBHeHHs. 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 pacpoCTpaHsIeMoe 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 OnOIIMOTEKH 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/
— OBC KoncynbranT crynenra — http://www.studentlibrary.ru/
— O6pasoBatenbHast miardopma FOpaiit — https://urait.ru/
— DOBC ZNANIUM.com — https://znanium.com/
— 9BC IPRbooks — http://www.iprbookshop.ru/

14. MaTtepua/jibHO-TEXHUYECKOe o0ecrieyeHue

Aynuropun AJi IpOBEAEHUS 3aHATUH JIEKIIMOHHOTO TUIIA.

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

[TomemieHust 111 caMOCTOSATENbHONW pabOThI, OCHAIICHHbIE KOMIIBIOTEPHOM TEXHUKOU U
JOCTYNOM K ceTu MHTepHeT, B 3JIEKTPOHHYI0 HMH(POPMalMOHHO-00pa30BaTeIbHYO Cpely U K
MH(OPMALIMOHHBIM CIIPAaBOYHBIM CHCTEMAM.

15. Uudopmanusi o pazpadboTunkax

bemmuenko Buxrtop IlerpoBuu, mokrop ¢u3.-mar. Hayk, JIOLEHT, Kadeapa paauodu3ukw,
npodeccop;
JloceB JImutpuit BuranseBuy, kanauaat ¢us.-MaT. HayK, Kadeapa paanopu3uKu, TOIEHT.
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