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1. lesab 1 n1aHUpPyeMble Pe3yJIbTAaThbl 0CBOEHHUS M CHHIIHHBI

Lenbt0 OCBOCHMSI JUCIUIUIMHEI SIBISIETCS (POPMUPOBAHUE CIICAYIOMINX KOMITETSHIINH:

OIIK-1 CmocoOeH NpUMEHSTh E€CTECTBEHHOHAyYHbIE M OOIICHHXEHEPHBIC 3HAHUS,
METO/Ibl MATEMaTUUYECKOI0 aHAIN3a U MOJECJIMPOBAHUSI B MHKEHEPHOU AESITEIbHOCTH, CBA3aHHON
¢ (DOTOHHBIMH TEXHOJIOTUAMU 00pabOTKH MHGPOPMAIUH, TPOESKTUPOBAHNUEM, KOHCTPYHPOBAHUEM
U TEXHOJIOTUSIMH  TPOHM3BOJCTBA  DJIEMEHTOB, NpPUOOPOB ©  cHCTeM (OTOHHKH U
onTouH(GOPMATHKH.

YK-1 CnocoGeH ocymiecTBIsATh MOUCK, KPUTUYECKUN aHAIW3 M CHHTE3 WH(pOpMaIuH,
NPUMEHSTh CUCTEMHBIN TOJXOJ JIJIsl pEIIeHUsI TIOCTABJICHHBIX 3a]1au.

Pe3ynbraramMu 0CBOEHUS IMCLUUIUIMHBI SBIISIOTCS CIEIYIOIINE UHAUKATOPBI TOCTHKEHUS
KOMIIETECHIINH:

NOIIK-1.1 TIlpumenser 3HaHMs MaTeMaTUKM B HMHXEHEPHOM IPAKTUKE MIpH
MOJIEJTUPOBAHUU

NOIIK-1.3 IIpuMmeHseT 3HaHUS €CTECTBEHHbIX HayK B MH)KEHEPHOU ITPaKTHKE

NYK-1.1 OcymiectBiser nouck HHPoOpMAaIK, HEOOXOTUMOM ISl pEIICHUS 3a/1a4uu

2. 33}13‘11/1 OCBOCHUA TUCHHUIIIMHBI

— OcBOUTH METOABI U MOAXOAB!I K PELIEHUIO THUIIOBBIX MAaT€MaTHYECKUX U IPUKIATHBIX
¢duznyeckux 3aaay.

— CdopmupoBaTh  LEJIOCTHYIO CHCTEMY MpPEICTaBICHMM O pELIeHHH 3ajad,
(dopManTu30BaHHBIX B BHJIE OOBIKHOBEHHBIX AU ((epeHIInaIbHBIX 1 HHTETPATbHBIX YPAaBHEHUH.

— BbIpaboTaTh yMeHHE: HUCIOJb30BaHMUsA 0a30BBIX OCHOB KOPPEKTHOH (hOPMYIHPOBKH

MOJCJIBHBIX MAaTEMAaTHYCCKHUX 3aJa4, BLI60pa pairuOHAJIbHBIX MCTOJOB HX PCHICHUA, BJIAACHUA
[MpueMaMu OLCHKHU I'paHUIl IPUMCHUMOCTH HCHOJ’IB3y€MOI>i MaTeMaTHUYeCKOM MOJEIIH.

3. MecTo AMCUMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Huctunnuaa otHocuTes K biioky 1 «/luctiunnuna (Moxynm)».

JIMcUUIUIMHA OTHOCUTCS K 0053aTeJIbHOM 4acTH 00pa30BaTelbHOM MPOrpaMMmBl.

4. Cemectp(bl) ocBOeHMS M (hopMa(bl) NPOMEKYTOYHOI aTTeCTALMHU N0 JMCIUIIIHHE

Tperuii cemecTp, IK3aMeH

5. BxoaHblie Tpeﬁonaﬂuﬂ AJIA OCBOCHUSA JUCHUIIJIHUHBI

Jlis  ycHemrHoro OCBOEHUS AWCHUILIMHBI TPeOYyIOTCS pe3yiabTaThl OOyudeHHUs TI0
CIEAYIOIIMM JUCHUIUIMHAM: «/lomonHuTenbHbIE TWaBbl», «MaremMaTHUYeCKuid aHalnu3»,
«Jluneiinas anreOpay», a Takke AUCHUIUIMHA «DU3MKa» B TOM 4YacTH, KOTOpas JAeT MPUMEPHI
MPAKTUYECKUX MPUIoKeHUH muddepeHInanbHbIX ypaBHEHUH.

6. SI3bIK peaau3anun

Pycckuit

7. O0beM TNCUMILIUHBI

OO61ast Tpy10€MKOCTh TUCIUIUTHHBI COCTaBIsIeT S 3.€., 180 yacoB, U3 KOTOPBIX:
-nexmun: 50 g.

-IpaKTU4YeCcKue 3aHsaTus: 34 4.

O6beM caMOoCTOATENbHOIN paboThI CTYIEHTA OIpeieeH YUeOHbIM MJIaHOM.



8. Conep:xkaHue TMCHUILUIMHBI, CTPYKTYPUPOBAaHHOE MO0 TeMaM

Tema 1. OGmue ceaeHus o nuddepeHUaTbHBIX YPABHCHHIX .

[Monsarue nuddepenmansHoro ypaBHeHus. [IpoGnemMsl pemenus audQepeHnaIbHOro
ypaBHeHHsA. Maremartnyeckoe MozeiaupoBaHue. Teopema CyHIEeCTBOBAHUSA U €IMHCTBEHHOCTHU
pemenns 3agaun Komm. ITpuGnmxenHbie MeToabl pemeHus nuddepeHIanbHbIX YPaBHEHHINA:
METOJ JIOMaHbIX Dijiepa 1 METO/] ocIeA0BaTeIbHbIX MPpUOIKeHUH. OcoOble pereHms.

Cocrasnenue nupdepeHInalIbHBIX YpaBHEHHH /U1l GU3NYECKUX 3a/1a4 (TIPAKTUKA).

Tewma 2. luddepeHnnanbHple ypaBHEHHS TIEPBOTO MOPSIKA.

VYpaBHeHMsI C pa3feEHHBIMM U Pa3Ae/IAOIMMUCA IEPEMEHHBIMU. Y paBHEHMS,
NPUBOAAILIMECS K YPaBHEHHMSM C pa3ieisIoIUMUCS IHepeMeHHbIMU. OmpeneneHue (opmbl
BOTHYTOTO 3epKaja, 00ecreunBaloero HalpaBiIeHHOE OTpakeHue cBera (keiic). Jlunelinoe
ypaBHeHHE miepBoro nopsaka. [Iporekanune mepemeHHoro toka B RL-nenn (keiic). YpaBHeHHE
bepuymnu. YpaBHenune Pukkatu. YpaBHeHHe B NOJHBIX TuddepeHnuanax. MHTerpupyromumi
MHOXMUTENb. HeTpuBHaabHBI NpUMEpP HCIIOJIB30BaHUS MHTEIPUPYIOIIETO MHOXKHUTENS (KEHC).
VYpaBHEHMs, HE Pa3peLICHHbIE OTHOCUTEIBHO ITPOU3BOIHOM.

Pemenne ypaBHeHHH ¢ pa3AeIAIOIUMUCS IIEPEMEHHBIMU U CBOAAIIMXCS K HUM. Pemenue
JUHEWHBIX YpaBHEHWH © ypaBHeHMH B monHbX auddepennumanax. MeTtomonorus
UHTETPUPYIOIIEr0 MHOXKUTENS (IIPAKTUKA).

Tema 3. luddepennmansabie ypaBHEHUS N-TO MOPSIKA.

CyiiecTBoBaHME M €AMHCTBEHHOCTh pelleHHs AuddepeHnnansHoro ypaBHEHHsT N-TO
nopsiaka. JluddepeHnmanpaple ypaBHEHUS, JOMYCKAIOIINE MOHIKEHHE Mopsiaka. JInHeiHble
muddepennmanbable  ypaBHeHMs. @DyHnameHrtanbHas cucreMa pewmeHuid.  OmnpenenuTelib
Bponckoro. ®opmyna Octporpaackoro-Jlnysmuisa. [loctpoenue olriero pemieHust JIMHEMHOTO
oJlHOpoJHOro au¢depeHnanbsHoro ypaHenus. OOriee perieHue JUHEHHOTo HEoJIHOPOIHOIO
QG GepeHIaIbHOr0 YpaBHEHUSI H METObI HAXOXKICHUS €r0 YacTHBIX pemeHuil. Haxoxnenue
YaCTHOI'O pEIlIeHUs] HEOAHOPOAHOTO YpPaBHEHUS METOJOM HEONPEAETICHHBIX KOA(P(HUIIUEHTOB.
Metoapl pemieHusl JIMHEHHBIX YpaBHEHHH C NEpEeMEHHbIMH Kod(pQHuIHMeHTamMH. 3agada o
konebanusix B RLC-uienu (keiic).

Pemenne ypaBHEHMil: cilydan IOHM)KEHUS IMOpSAJIKA YPAaBHEHUS; OJHOPOJHBIE H
HEOJHOPOJHbIE YpPaBHEHMS C TIOCTOSHHBIMH KOX(P(UIMEHTAMH; METOAbl HEONpeaeIeHHBIX
K03 (UIIMEHTOB U BapHallK TPOU3BOJIBHBIX TOCTOSHHBIX (ITPaKTHKA).

[Tonatue o cucremax auddepeHInanbHbIX YpaBHEHUIH. DKBUBAJIEHTHOCTh ypaBHEHUS
BBICIIETO MOPSAKA U CUCTEMBI ypaBHEHUI. VIHTErpupoBaHue OJTHOPOJHOMN JIMHEHHON CUCTEMBI C
HOCTOSIHHBIMU K03 puimeHTaMu Metro1oM Diiepa (IpaKkTHUKa).

Tewma 4. Kpaebie 3a1aun.

3amaua Itypma-JInyBunnsa. CBolicTBa COOCTBEHHBIX 3HAU€HHMH H  COOCTBEHHBIX
¢byuknuit 3amaun [typma-JInyBuwna. HeogHoponHast kpaeBas 3ajada: CyLECTBOBaHHE U
eIMHCTBeHHOCTh €€ pemieHus. [lonstue ¢ynkumu I'puna. Iloctpoenue Qynkiuum I'puna Ha
OCHOBE (yHJAAMEHTaJIbHOW CHUCTEMBl pEUICHUH OJHOpPOJHOTrO YypaBHeHUs. CrekTpaibHOe
npezcTaBieHue GyHkuuu [ 'puna.

Pemenue 3amay llItypma-JInysumist. 3amaun Ha moctpoerne GhyHkimu ['puHa (MpakTHKa).

Tema 5. IlpubnukeHHble U KaUeCTBEHHbIE METO/IbI MCCIe0BaHUs AU(QepeHInanbHbIX
YpaBHEHUH. YCTOWYMBOCTh pEIICHUs IUPPEepeHLNaTbHOIO YpaBHEHUS: IOHITUE U KPUTEPUH
ycroiiumBocTi. KauecTBeHHBbIE METOJBI HCCIEOBAaHUS aBTOHOMHBIX  JH(D(hepeHIInaTbHBIX
YpaBHEHHIA.

Pemenue nudpepeHnanbHbIX YpaBHEHUH C TIOMOIIBIO CTENEHHBIX PAIOB (MPAaKTHKA).

Tewma 6. MHTerpanbuble ypaBHeHUsT Ppenroibma.

[lonsTe wuHTerpanpbHOro ypaBHeHMs. CBsA3b KpaeBOM 3aJaud C HHTErPAJIbHBIM
ypaBHeHHeM @Dpearonbma. YCIIOBUS CYLIECTBOBAHHUS U €AMHCTBEHHOCTH PEIICHUS ypaBHEHUS
@pearonbma  BTOpPOro poja. Mertonq mnocienoBarenbHbIX npuOmmkenuid. IlpencraBinenue
pelleHus HHTETPaJIbHOTO YPaBHEHHUS 4epe3 pe30JbBeHTY. CBelleHue UHTErpajlbHOr0 ypaBHEHUS



@pearonbma K cHCTEMe JMHEHHBIX alreOpandyecKux ypaBHEHHH. VIHTerpajibHble YpaBHEHHS C
BBIPOXKJECHHBIMU siAipaMu. VIHTerpajibHbIe ypaBHEHUSI ¢ CAMMETPUYHBIMH SIJIPaAMHU.

Pemenue mHTErpanbHBIX ypaBHeHUN Ppearoibma oOLIETro BHIA U C BBIPOKICHHBIMU U
CUMMETPUYHBIMU SiAJpaMu (MPAKTHKA).

Tewma 7. MHTerpansusle ypaBHeHus: BonbTeppa.

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

Pemenue unrerpanbHbIX ypaBHeHH BoabTeppa (mpakTuka).

Tema 8. MHTerpanbHeie mpeoOpa3oBaHusl.

[lonsiTe wunTerpampHoro npeoOpazoBanus. IlpeoOpazoBanue @Dypne. MHTerpanabHbie
ypaBHEHHs THIa CBepTKH. [Ipumenenue npeoOpazoBanuss Oypbe Ui pELICHUs UHTETPATbHBIX
ypaBHeHuid @pearonapma tumna cBepTku. MuTErpansnoe npeodpaszoBanue Jlamnaca. [Ipumenenue
npeoOpa3zoBanus Jlamnaca ns pelieHuss UHTETPpAJIbHBIX ypaBHEHUH BoibTeppa Tuma cBepTKH.
[Tpumenenue npeobpazoBanus Jlamnaca s pemenust uddepeHnalIbHbIX ypaBHEHUI.

Pemienne wuHTErpanbHeix ©u  IupQGEpeHINATbHBIX YpaBHEHHH € HCIHOJIb30BAaHHEM
WHTETPAJIbHBIX MPe0Opa3oBaHuil (MPaKTHKA).

9. Tekymmii KOHTPOJIb MO AUCHUILIIHHE

Texymuit KOHTPOJIb MO JUCHUIUIMHE IPOBOIUTCS IIyTEM KOHTPOJIS IOCEIIaeMOCTH,
NPOBEICHUS KOHTPOJBHBIX PadOT B paMKax MPAKTHYECKHX 3aHATHUH, TECTOB IO JIEKIIMOHHOMY
MaTepuaiy, BHIMOIHEHUS JOMAIIHUX 3a/1aHui, U Qukcupyercs B popMe KOHTPOIbHON TOUKH HE
MEHEee OJTHOTO pa3a B CEMECTP.

3amaun Uit MPAKTUYECKUX 3aHSITUN MO TUCIUILIMHE COAEPkKATC B Y4eOHBIX MTOCOOMSIX:

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

¢ moapooHeiMu pemenusmu/M.JI. Kpacnos, A.W. Kucenes, I'.I. Makapenko. — M.:
Jlenann, 2019. —256 c.
2. OumunmnoB A. @. CoopHuk 3a1a4 no auddepeHuanbHbBIM ypaBHEHUIM / U311, 3-¢ /
A. ©.Ounmunmnos. — M.: [JIMUBPOKOM], 2009. — 235 c.
3. KpacnoB, M.JI. HUnuTerpanbHble ypaBHEHUsS: 3aJauyd M MPHUMEPHl C MOAPOOHBIMU
pemenusmu / MLJL. Kpacuos, A.W. Kucenes, I'.1. Makapenxo. - M.: Jlenann, 2016. -
192 c.
[ToMuMo HAOOPOB 3a/a4 1O PA3IUYHBIM pa3fesiaM JAUCHUIUINHBI, JTaHHbBIE MOCOOHS COAEPIKUT
MPUMEPHI PEIICHUH THUIOBBIX 3a/1a4 U OTBETHI K 33]ja4aM.

OrneHouYHAs IIKajla TEKYIIET0 KOHTPOJIS IO JIEKIMOHHOMY Marepuaity (GopMUpyeTcs o
0aJbHOMY MPHUHIMITY, COOTBETCTBEHHO CTENEHU YIOBJIETBOPEHUS MHIMKATOpaM KOMIIETEHIIHH,
yKa3aHHBIM B TaOHUIIE:

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

OneHoyHas mIKaga TEKYIIET0 KOHTPOJS MO MPAaKTHYECKUM 3aHATUAM (OPMUPYETCS IO
OaJIbHOMY TPUHIIUAITY, COOTBETCTBEHHO CTENEHHU YAOBJIETBOPEHUS HHIAMKATOPAM KOMIIETEHIINH,
YKa3aHHBIM B Ta0uuile. YUYUTHIBACTCS BBITIOJHEHUE JABYX KOHTPOJBHBIX PadOT M BHITIOJHEHHE
JOMAITHUX 3aJlaHui IO BCEM TeMaM 3aHATHI

Onenka Kpurepnii onieHuBanus

NYK1.1; UVYK 1.3 NOIIK 1.1

ATTecToBaH 35 3+5




He arrectoBan Bce ocTtanbHbIe BapuaHThI

Pe3y.]'II>TaTI)I TEKYIIETO KOHTPOJIA B HEJIOM YUYUTBIBAKOTCA IIPH IIPOBCACHUHN SK3aMCHa.

10. HOpﬂ)IOK MPOBE€ACHUSA U KPUTECPUHN OLNCHUBAHUSA l'[pOMe)KyTO‘lHOﬁ aTrrecranmuu

OK3aMeH MPOBOAMUTCSA 10 OKOHYAHMM TPEThEr0 CEMECTpa M COYETAeT NUChbMEHHbIE U
yctHy0o  (opmbel  ompoca 3k3ameHyemoro. llpomomxurensHOCTH 9K3amMeHa 1,5 daca.
DK3aMEHAIMOHHBIA OUJIET COCTOUT U3 JBYX YacCTeH.

[TepBas gacTh conepkuT aBa Bompoca, mposepsrommx MOIIK 1.1, MOIIK 1.3. OtBeTs
Ha BOIIPOCHI IIEPBOM YacTH JAOTCS B pa3BEpPHYTOM NUCbMEHHOW (hopMme, NTEMOHCTPUPYROILEH
IIOHMMAHUE CTYJEHTOM COJIEP>KaHUs IIPEICTABICHHBIX OTBETOB.

Bropas (yctHas) yacTh npeactaBisieT coO0oi Tect u3 6 Bompocos, nmposepstomux UYK
1.3 uw UYK 1.1 OtBersl Ha BONPOCH BTOPOM YacTH [AIOTCSl IIyTeM BBIOOpa W3 CHHCKa
IPEJI0KEHHBIX BAPUAHTOB OTBETOB.

[IpumepHBIii nepeueHb TEOPETUUECKUX BOIPOCOB (BOIPOCOB IIEPBOM YaCTH)
OcCHOBHbIE IOHATHS U OIIpeIesIeHUs TeopuH U PepeHINATbHBIX YPAaBHECHUH.
Teopema cyiiecTBOBaHUS U €IMHCTBEHHOCTHU peleHus 3agaun Kommu.

Merton nomaHbIX Didepa.

MeTto nocae10BaTeNbHbIX PUOIUKEHUN.

Oco6ble pemenus 1uddepeHaIbHOr0 ypaBHEHUs IIEPBOro MopsiaKa.
Juddeperunanbabie ypaBHEHHS € pa3IeIISIONIMMUCS TIEPEMEHHBIMU.
JIuneitnsle nu¢depeHranbHble YpaBHEHUS IEPBOTo MOpsKa.

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

VYpaBHenue Pukkaru.

VYpaBHeHU B NOJIHBIX TUuddepeHranax.

WHTerpupyromuii MHOXKHUTENb U1l yPABHEHUH IIEPBOTO MOPSAIKA.

VYpaBHEHUs IEPBOI0O MOPSIJIKA, HE PA3pEIIEHHbIE OTHOCUTENIBHO TPOU3BOIHOM.
Oo6mue crenenus o nudepeHIuaTbHBIX YPAaBHSHUSX BBICIICTO IMTOPSIIKA.
JuddepennunanbHble ypaBHEHHS BBICIIETO MOPSAKA, JOMYCKAIOIINE TOHWKEHHE
MOpsJIKA.

16. OOuue cBoiicTBa TMHEHHBIX AU epeHInanbHBIX YpaBHEHUI N-TO MopsKa.

17. ®ynnameHTabHas cCUCTEMA PEIICHUN.

18. Metonbl HaX0XK/IEHHUS YACTHBIX PEIIEHUH HEOJHOPOAHBIX YPaBHEHUH.

19. JluneitHoe muddepeHnmanbHOe ypaBHEHHE 2-TO TIOPSAKA C IIOCTOSHHBIMHU

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

21. Meron HeonpeaeneHHBIX KO3 PUITUEHTOB.

22. 3amaua llItypma-JInyBusis.

23. CaoiicTBa COOCTBEHHBIX 3HaUEHUH U cCOOCTBEHHBIX (PpyHKIMI 3agaun LITypma-

JInyBuiis.

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

25. Mertoabl moctpoeHus pynkiun [ puHa.

26. OCHOBHBIE IOHSATHUS TEOPUH YCTOMUYUBOCTH.

27. KadecTBeHHBIE METO/IBI HCCIICOBAHUS ABTOHOMHBIX YpaBHEHHIA.

28. OcCHOBHBIE IOHATHUS U KJIacCU(UKALUS HHTETPAIbHBIX YPaBHEHHH.

29. YcroBwus CyIIECTBOBAHUS U €IMHCTBEHHOCTH PEIICHUH HHTETPAIbHBIX YPaBHEHHHA

®pexaroapma.

30. Metox mocineoBaTeIbHBIX MPHOIMKEHUN PEIICHNsT HEOAHOPOIHOTO YPaBHEHHS

@®pearonbMa BTOPOro poaa.

CoNoOA~WNE

e e ol ol
agrwdEO



31.

32.
33.
34.
35.
36.
37.
38.

Haxoxaenne pe3obBeHTHI PU HCIIOH30BAHUH METO/1a TIOCIIEI0BATEIbHBIX
MIPUOTMKSHUN.

WNuterpanbapie ypaBHeHUS OpeArobMa ¢ BRIPOKICHHBIMU SAPAMHU.
WuTerpanpubie ypaBHeHMsI DpearosibMa ¢ CHMMETPHUYHBIMU SIIPAMH.
CBolicTBa CHMMETPUYHBIX SJIEP UHTETPATBHOTO ypaBHEHUsT Dpearonbpma.
YpaBuenue Bonbreppa Broporo pona.

VYpasuenue Bonbreppa nepsoro pona.

[TonsaTne uaTErpasTLHOTO NpeobdpazoBanus. [Ipeodpasoanue Dypre.
WuTerpanbHbie YpaBHEHUS THIIA CBEPTKU M METOJIBI HX PEIICHUS.

[IpuMmepHBIii IepeueHb TECTOBBIX BOIIPOCOB (BOIIPOCOB BTOPOH 4acTH)
WuTerpanbHas KpuBas OJHOPOJHOTO JHMHEWHOTro Au(QEepeHlnanbHOr0 YpaBHEHUS
NIEPBOIO MOPAJIKA, IPOXOAIIAs Yepe3 TOUKY, He JIeKalyto Ha ocu OX:
a) MepeceKaeT YKa3aHHYIO OCh;
0) KacaeTcsl yKa3aHHOU OCH;
B) He nepecexaem YKA3aHHYIO OCb U He Kacaemcs eé.
Urto 03HaYaeT MOHATHE JIMHEHHOCTH JU(PepEeHIINATBHOTO YpaBHEHHS?
a) ypaBHEHHE JTMHEHHO OTHOCUTEIHLHO UCKOMOU (PyHKIINU;
0) ypaBHEHHE JIMHEHHO OTHOCHTEIBHO BCEX BXOMSNIMX B HETO NMPOU3BOAHBIX HCKOMOMU
byHKIUY;
B) VpasHeHue TUHEUHO OMHOCUMENbHO UCKOMOU QYHKYUU U 8CeX 6X00AWUX 8 YPAGHEHUe
NPOU3BOOHBIX UCKOMOU PYHKYUU.
Heomnopoanoe nuHeitHoe quddepeHnnaabHoe ypaBHEHHE TEPBOTO MOPSIKa
y' +p(y=f(x)

a) unmezpupyemcs ce20a, no KpatiHei mepe, 8 Keaopamypax,
0) uWHTErpupyercss TOJBKO B ciydasx, korga wusBectHas ¢yHkius f(X) wumeer
crerraJbHBIN BU/I;
B) MHTETPUPYETCS TOJILKO B ClTy4asix, Korna KodpduuueHt P(X) mpu uCKoMon QyHKIUH
SBJISICTCS DJIEMEHTApHON (QYHKIIUEH;
I') B HEKOTOPBIX CIy4asix MOXKeT UMeTb 0c000€e peleHHE.
VYpaBHenue bepnyium 310:
a) OHOPOJTHOE YPaBHEHUE;
0) HEOTHOPOHOE YpPaBHEHUE;
B) IMHEWHOE ypaBHEHUE;
T) HeluHeliHoe ypasHeHue.
YpasHenue bepuymum

y'+p()y = f(x)y"
a) He uMeeT ocoObIx pemmennii mpu 0 <n<1;
B) gce20a unmezpupyemcs 8 Keaopamypax;
T) IpeACTaBIseT coO0M IMHEHHOE YpaBHEHHE.
YpaBHeHnue Pukkaru:
a) SIBJISIETCSI YaCTHBIM ClTydaeM ypaBHeHus bepHyy;
0) umeet ocoOble peLIeHHUS;
B) UHmMe2pUpyemcsi 8 KAOpamypax, eciu U38eCMHO e20 4acmHoe peuletue;
I') IpeJCTaBisieT cOOOH JIMHEHHOe YpaBHEHHE.
Kakoe W3 TpWBEICHHBIX YpaBHEHH SBISIETCS OOBIKHOBEHHBIM auddepeHInaibHbpIM
ypaBaenueM (OJ1Y) mepBoro nopsijaka:

a) 2X2yryﬂ — y/2 _ y 1
6) Yy =y -Xy;

B) 2x°sin y* =y*;



10.

11.

12.

13.

14.

r) \/7 =y'? —x%y (0annoe ypaeuenue).

Kakoe u3 npuseneausix OJ1Y mepBoro mopsiika pasaessieTcs B IepeMEeHHbIX:

a) (x* +9)y’ = y? cos x + y’e* (0annoe ypasnenue),

0) cosy' =y®—2x?;

B) cos(xy®)dx = (x*>+7)In ydy .

Kaxoe u3 nmpuenenusix O/1Y sBasieTcss 0O AHOPOAHBIM YpaBHEHUEM NIEPBOTO MOPSJIKA:

r_ X_5y .
)y C2x2+ 6y’
2 2
0) y':§+sin—2+y—3;
X
;X2 =3y?
B) Y= 3 y4 ’
3/x° +8y

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

Kakoe wn3 mnpuenenusix OJlY MoxeT OBITh CBEAEHO K OJHOPOJHOMY YpPaBHEHUIO
IIEPBOIO MOPAIKA:

X -
a) y'= (0annoe ypasnenue).
2X+6Yy
,sin(x—
6) y= XY,
cos(y + x)
’ V X2 _3y2
B) Y =y
In(x“ —3y*)
[\/2 + XZ
r) y’:Incosy+X+ y :
sy
Kaxoe u3 mpuBenenubix OJ1Y siBnsieTcs TUHEHHBIM YPaBHEHHEM MEPBOTO MOPSIIKA:

. COSX
a) Y =——+Inx;
y
0) Y =yIn x+sin x (0annoe ypasuenue);

B) X°y' =.[y arccosx +sin x.
OG6miee pemnrenne kakoro u3 npuseneHHbIX OJ1Y mepBoro mopsijaka MOXeT ObITh HalICHO
METOJIOM BapHaIlMy POU3BOJIBHON MOCTOSIHHOM:

a) y’:l+lnx;
y

0) Y =yIn x+sin X (0annozo ypasnenus);
B) X°y' =,[y arccosx+sin x.
Kakoe u3 npusenennsix OJ[Y sBisiercs ypasHenueM beprysuim:

, 1
a) Y'Inx+ycosx= F (0annoe ypasuenue),

6) y'=yIn x+y®+sin x;
B) y’:ﬁarccosx+sin X.

[Topsinox xkakoro u3 npuseneHHbIX OJlY MoeT ObITh TOHUKEH:

"

. 1
a) sin y" +y"In X == (0annozo ypasnenus),
X



15.

16.

17.

18.

19.

20.

21.

22.

23.

0) y'=y'In x+y®+cos X;

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

YactHoe pemieHue Kakoro u3 npuBeAeHHbIX OJlY MoxeT ObITh HalJIEHO METOJIOM
HEomnpeIeIeHHBIX KOA()PHUITMEHTOB:

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

0) y'=y' +y°+cosx;

6) y™ =y’ +arcsin x;

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

MoxHO 1M 3Hasg YacTHOE peUIeHHe OJHOPOJHOro JuHeHHOoro auddepeHInaITbsHOro
YpaBHEHHsI BTOPOTO IMOPSAKAa HAWTH BTOPOE JMHEHHO HE3aBUCHMMOE YaCTHOE pEIICHUE
3TOTO YpaBHEHUS:

a) HeJIb3s;

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

B) MOJICHO, eCllu 0adice 8 YpagHeHUU KOID@uyueHmol He A61s10MCs NOCMOSAHHbIMU.
CnexkTp perynspHoit 3agauu Lltypma-JInyBumis:

a) HEMIPEPbIBHBII;

0) ouckpemmuuill,

B) CMEILIAHHBIN (AMCKPETHO HETIPEPHIBHBIM).

CobcTBenHble 3HaUeHUs perysapHoi 3anaun Ltypma-JlnyBumis:

a) KOMIIJIEKCHBIE, IPUYEM C MOJIOKHUTEIbHON IEHCTBUTENBHON YacThIO;

0) KOMIUIEKCHBIC, IPUYEM C OTPULIATEIHHON IeUCTBUTEIHHON YaCThIO;

B) OelicmeumensbHble.

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

a) HenpepvléHa,

0) muddepenunpyema;

B) pa3pbIBHA.

[TpousBonnas ¢ynkumu ['puna QG epeHInaIbHOr0 yPaBHEHUsT BTOPOTO

dG(x,s)
dx

nopsika B Touke X =S :

a) HeNpephIBHA,

0) nudpdepenuupyema;

B) pa3pui6Ha.

B kadyecTBeHHONM  Teopuum  OOBIKHOBEHHBIX  JU(epeHLHaTbHbIX  ypaBHEHUU

paccMaTpUBAIOTCS 0COOBIE TOUKHU:

a) TpeX THUIIOB;

0) 4eThIpex THUIIOB;

B) MSTH TUIIOB.

CrpykTypy (a30BBIX TPAaEKTOPUN OOBIYHO PACCMATPUBAIOT B OKPECTHOCTH:

a) IPOU3BOJILHON TOUKH (X, Y);

0) 3amanHoi Touku (X,Y);

B) MOUKU NOKOAL.

Kakoe n3 HukenpuBeEHHBIX YTBEPKICHUN HEBEPHO. B HEOMHOPOTHOE MHTErpaIbHOE

ypaBHeHHE DpearoapmMa BTOPOTo POaa BXOIT:

a) uckoMasi QyHKIuS,;

0) npoussoonas om uckomou Gynkyuu;

B) YHCJIOBOM TIapameTp;

I') u3BecTHast PyHKIIHS;

1) sIApO.



24. Ecnu OTBICKUBATh pEIICHUE HEOTHOPOJAHOTIO HHTETPAILHOTO YpaBHeHUs Dpenroabma
BTOPOTO poja

y(x) = f(x)+ ﬂi y(s)K(x,s)ds
B BUJIE psaa )
y(x) = Z/I“ Ya(X),

COJIepIKALEro M0CIIe10BaTeIbHbIE IPUOIKEHUS Y, (X) , TO 3TOT PAA:

a) CXO/IMTCS MPH JIFOOBIX 3HAYECHUAX MapameTpa A ;
6) cxomuTes npu |4

, IPEBOCXOAAICM OIIPCACIICHHOC 3HAUYCHUC,

B) cxooumcs npu |ﬂ| , MEHbUUEM ONpeodeeHHO20 3HAYEHUSL.

25. Kakoe 13 HIKEeTPUBEICHHBIX YTBEP)KICHHUI BEPHO:
a) HHTerpajabHoe ypaBHeHUe PpearosibMa siBISETCS HENUHEHHBIM,;
0) B uWHTErpaJbHOM YypaBHeHHH @Dpearoapbma BTOPOTO poja HCKoMas (QyHKIUS
(GuUrypupyer ToJIbKO M0JI 3HAKOM MHTErpaa;
B) A0pO UHMEZPaIbHO20 ypasHeHus Ppeo2onrbma KeaoOpamuiHo UHMepUpyemo;,
I') OJHOPOAHOE HHTErpajibHOEe YypaBHeHHEe @PpeArosbmMa BTOPOrO pojJia HE HMeEeT
HETPUBHAJIBHBIX PELICHUM.

26. HaxoxxaeHne penieHns HeOAHOPOAHOTO HHTETPaIbHOTO ypaBHEeHUs1 BonpTeppa BTOporo

pona
y(x)= f(x)+ i.x[ y(s)K(x,s)ds,

METOJIOM IOCJIEIOBATEIbHBIX TPUOIMKEHUH, BO3MOMXKHO:
a) npu I0OBIX 3HAYEHUSX NAPAMempa YPaeHeHus A |

0) TOJIBKO TIpH |ﬂ , IPEBOCXOJIAIIEM OIpeIeJICHHOE 3HAYCHHUE;

B) TOJIIBKO IIPH |4

, MCHBIIEM OIIPCACIICHHOI'O 3HAYCHUSI.

27. VImeeT 1M B Kjlacce HENPEpPbIBHBIX (DYHKIMHA HETPUBUAIIBHBIE DPEILICHUS OJHOPOIHOE
MHTETpasibHOE yYpaBHeHHe BonbTeppa BToporo poga?

a) UMEET;
0) He umeem,
B) UMEET, €CIIU PO YpaBHEHUS BBIPOKICHHOE;
I') UMEET, €CIIH AP0 YPAaBHEHUSI CHMMETPUYHOE.

28. UnTerpanpHoe mpeoOpasoBanne Dypbe MOXKET OBITH HCIOJIB30BAHO IPH PEHICHUH
MHTETPAJIILHOTO ypaBHeHUs: Ppearonbma BTOpOro poja yactHoro suzaa. Ilpu stom sapo
YPaBHEHHUS JOJIKHO OBITH:

a) HENPEPHIBHBIM,
0) KBaIpaTUYHO UHTETPUPYEMBIM;
B) 3A6UCAWUM OM PAZHOCIU APZYMEHMO8 510pd,;
29. JleiictButenbHoe sinpo K(X,S) wuHTerpamnpHOoro ypaBHeHus ®pearombma HaszbIBaeTCS

CHMMETPHUYHBIM:
a) ecmm K(x,s) = K(x,s);
0) ecmu K(X%,s) =K(s,X) npu S > X;
B) ecitu K(X,S) =K(s,X) (npu oannom ycrosuu).

30. SAnpo K(X,S) mHTEerpambHOTO ypaBHeHuss DpearosbMa Ha3bIBACTCS BHIPOXKICHHBIM:

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

m=1



6) ccnt K(x,5) = 3 a, ()5,(9);

N
B) eciu K(X,8) = Z a,(8)f,(S), rme N =const (npu oannom ycrosuu).
m=1
31. IIpu pemierru OJY ¢ MOCTOSTHHBIME KO3 PHUIIMEHTAMH OTIEPAIIMOHHBIM METOIOM:
a) MOPSIIOK YPaBHEHUSI MOXKET OBITh ITOHUKCH;
0) U3 ypaBHEHUS UCKIIFOYAOTCS TPOU3BOIHBIC, HO OCTACTCSl HEM3BECTHAS (PYHKITHS;
B) YpagHeHue c8OOUMCs K aneeOpauyeckomy YpPagHeHUI0 OMHOCUMENbHO U300padiCceHus
uckomou Qhynkyuu,
32. OnepannoHHbI MeTo Hanbosee 3(hpeKTUBeH Npu pereHun:
a) muaeHbIx O/1Y;
0) aunetnvix OLAY c nocmosuuviMu K03 puyuenmamu,
B) HenuHeHHBIX O/1Y.

OneHoyHas nIKana MPOMEKYTOYHON aTrTecTaluu GopMUpyeTcs 1o 6aabHOMY MPUHIIUITY,
COOTBETCTBEHHO CTETICHH YJOBJICTBOPEHUS MHAUKATOPAM KOMIIETCHIINH, YKa3aHHBIM B TaOJIHIIE:

Kpurepuu onenuBanus
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Hey,Z[OBJ'ICTBOpI/ITCJ'H)HO Bce ocTanbHbIe BApHUAHTHI

11. YyeOHO-MeTOAMYECKOE 00ecIIeueHue

a) DNEeKTPOHHBIN y4eOHBIH Kypc MO JUCIHHUILUIMHE B JJICKTPOHHOM YHHBEPCUTETE
«Moodley - https://moodle.tsu.ru/course/view.php?id=00000

6) OI_ICHO‘IHBIC MaTepHrajibl TCKYHICTO KOHTPOJIA U HpOM@)KyTO‘IHOfI arrecrTaguu 110
JOUCLIAILIIMHE.

B) [ 1an MPAaKTUYCCKUX 3aHATUHA 10 AUCIHHUIIIINHE.

r) MeToanyeckue yka3zaHus 10 OPraHU3aI[ii CaMOCTOSATEILHON pabOThI CTYICHTOB.

12. Ilepeuens yueOHOIi auTEepaTyphl U pecypcoB ceTd UHTEepHeT

a) OCHOBHas JUTEpaTypa:

— DNbCrouIblL JL.D. [uddepennuanbusie ypaBHeHus/JI.O. Onbcrompu. — M.:
Wz parenscto JIKU, 2019. — 312 c.

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



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

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

— Xabko A.Il. Iuddepenunanbubie ypaBHEHUS W yCTOMUMBOCTH: YueOHuk / A.IL
Kaobxo, E.JI. Kotuna, O.H. Ymxosa. — CII6.: JIans, 2015. — 320 c.

— 3Bé&3noukun B.A. Jluddepennmanpabie ypaBHEHNUS U YCTOWYMBOCT: YueOHUK / B.A.
3Bé3nmoukuH. — CII06.: JIans, 2015. — 320 c.

— OmutpueB B. N. luddepenunansubie ypaBuenus — M.: APCTAMAK-MEJINA, 2016.
—284c.

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

— Xennep B.K. OOGrbikHOBeHHBIE nu(depeHnanpHble ypaBHEHUS, BapUalMOHHOE
HCUHCIJIEHUE, OCHOBBI CIIELUAIbHBIX (DYHKIMHA U HHTETPAJIbHBIX YpaBHEHU: YueOHoe nocodue /
B.K. Xennep, T.C. benozeposa, M.B. Xennep. — CII6.: Jlans, 2017. — 320 c.

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

— KpacnoB M.JI. OGbikHOBeHHBIE U PepeHITnaNTbHBIC YPaBHEHUS: 3a/1a4i U IIPUMEPHI C
nonpoOueiMu pemrenussmu/M.JI. Kpacuos, A.W. Kucenes, I'.I. Makapenko. — M.: Jlenaunn,
2019. -256 c.

— OumunmoB A. @. CoopruK 3ama4 1o auddepeHnnanbHbIM ypaBHEHUSIM / W31, 3-¢ / A.
@. Ouunnos. — M.: [JIUBPOKOM], 2009. — 235 c.

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

0) JOMOJIHUTENbHAS TUTepaTypa:

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

— M Al Juddepennmansupie ypaBHeHus: llonpoOHeiii pa3bop pelieHwHit
TUNOBBIX TpuMepoB. 1800 mprmepoB, COOpaHHBIX B MHOTOBapUAHTHBIE 3a/1aHUS 10 BKHEHIIINM
TeMaM Kypca. Kosekius BaXKHEWIIMX TUIIOB PELIeHUH alropuTMUYeckoro xapakrepa / A.IlL
Mumue. — M.: JTenann, 2017. — 312 c.

—bospuyk A.K. AntullempmoBuu. T.5. U.1: [IuddepenuunanbHble ypaBHEHUS B
npuMmepax ¥ 3agadax. Juddepennuanpupie ypaBHeHUs epBoro nopsjaka. CrupaBoyHoe mocodue
no Beicuieil matematuke / A.K. bospuyxk, I'.Il. 'onoBau. — M.: Jlenanna, 2015. — 240 c.

— Kamke 3. CnpaBoYHMK MO OOBIKHOBEHHBIM U (epeHIIaTbHBIM YpaBHEHUM / TIEp. C
HeMm. C.B. ®omuHn / u3g. 6-e, crepeorur. / 3. Kamke. — Cn6.: Jlanb, 2003. — 576 c.

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

—3aiiueB B.®. OObikHOBeHHbIE aupdepeHunanbubie ypaBHeHHs. B 2 wacTtax. Y. 2:
cnpaBouHUK a5 By30B / B.®. 3aiines, A.Jl. TlonstanH. — 2-e w3a., ucnp. U nom. — Mocksa:
N3narensctBO HOpaiit, 2022. — 196 c.

B) pecypchl cetu HTEpHET:

— CalT MaTrcpuraiosB, IIOCBAIICHHBIX MaTEMATHUYCCKUM METOdaM B CbI/ISI/IKe -
http://mmfbest.hostronavt.ru/news/2022_2

— Oobmepoccuiickas Cets Koncynbrantllntoc ChpaBounas mpaBoBas —CHCTEMa.
http://www.consultant.ru

13. lepeyenb HHGOPMAIMOHHBIX TEXHOJIOTHIA

a) TUIIEH3MOHHOE M CBOOOTHO pacmpoCTpaHsIeMoe MPOrpaMMHOE O0ecTieueHue:


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

— Microsoft Office Standart 2013 Russian: maker mporpamMm. BkiodaeT MmpHIOKeHHs:
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);

— yOIMYHO JOCTYIHBIE o0aavyHblie TexHoyoruu (Google Docs, SlHaekc AucK U T.11.).

0) UH(POPMAIIMOHHBIE CIIPABOYHBIC CUCTEMBI:

— DNEeKTPOHHBIN KaTaJjor Hayunoiu OubIMOTEeKH Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DNeKTpOHHAast 6ubnuoreka (peno3uTopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlansb — http://e.lanbook.com/
— OBC Koncyneranr cryaenra — http://www.studentlibrary.ru/
— O6pasoBatenbHast miardopma FOpaiit — https://urait.ru/
— 9BC ZNANIUM.com - https://znanium.com/
—OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTepuaJbHO-TeXHHYECKOE 00ecneueHue

AyauTopun Uil IPOBEACHUS 3aHATUH JIEKIMOHHOTO THIIA.

Aynuropun JUis TIPOBENEHUS 3aHATHUM CEMUHApCKOro THIIA, WHAMBHIYAIBHBIX U
IPYIIIOBBIX KOHCYJIbTALM, TEKYIIETO KOHTPOJISA U IPOMEKYTOUYHON aTTECTALINH.

ITomerieHust Uil cCaMOCTOSTENILHOW pabOThl, OCHAIIEHHbIE KOMIBIOTEPHOW TEXHUKOH U
JOCTYIIOM K ceTH VIHTepHeT, B 3JIEKTPOHHYI HMH(OPMALMOHHO-00pa30BaTENIbHYIO Cpely U K
UH(POPMALIMOHHBIM CIIPABOYHBIM CHCTEMaM.

15. Undopmanus o paspadorunkax

benmnuenko Bukrtop IlerpoBuu, moktop ¢u3.-mar. Hayk, JOIEHT, Kadeapa pamuodusukw,
npodeccop;
JloceB JImutpuit ButanbeBuy, kanauaat Gpus.-MaT. HayK, Kadeapa paanopu3uKu, TOIEHT.
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