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1. HOACHUTEJIBHASA 3AIIMCKA

Kypc «/luddepennmanpapie ypaBHEHUS» TECHO CBSI3aH ¢ KypcoMm «MaTemMaTHuecKui
aHaiu3». B 3TOM Kypce CTYIOEHTBl 3HAKOMATCA C 3ajJjadyaMid, IPUBOSAIIMMU K  IOHSTHIO
middepeHInanbHOTO ypaBHEHHs, OCHOBHBIMH BHJAMH JH(QepeHIraNbHbIX YpaBHEHUH U
METO/IaMU UX pELIEHUs. 3HaHHWE 3TUX BOIPOCOB IO3BOJSET PACHIMPUTH 00JaCTh IPUMEHEHUS
MIOJIyYEHHBIX 3HAHUI [0 MaTeMaTUYECKUM U JPYIUM TUCLUIUIMHAM K PELICHHUIO MPHUKIaJIHBIX
3amad. Jlns ycnemHoro OCBOEHMS Kypca CTYAEHThl JOJDKHBI HMMETh XOPOIIMHM YpOBEHB
MIOATOTOBKH [0 MAaTEMaTUYECKOMY aHaJIM3Yy.

Kypc «luddepenunanbupie ypaBHEHUS» SBISIETCS CaMOCTOSITEIIbHONM MaTeMaTHYECKOM
JUCLMIUIMHOM, U3ydYeHHEe KOTOPOil onupaeTcs Ha 3HaHue AUPPEepeHInanbHOr0 U UHTETPAJIbHOTO
WCYMCIIEHUH, a TAaK)KE TEOPUH PAIOB.

MHorue mnponeccel pearbHOM  JEHCTBUTEIBHOCTH  OINKCHIBAKOTCA C  TOMOUIBIO
T epeHInanbHbIX ypaBHEHUH, MO3TOMY JaHHBIA KypC MMEET BBIPAKEHHYIO MPAKTHYECKYIO
HanpaBJIeHHOCTb. CTyIEHThl 3HAKOMSTCS C pelIeHHeM 3aaad (U3MKH, T€OMETPUH, XHUMUH,
OMOJIOTHH, TPUBOAAIIMX K CoOCTaBleHUIO JuddepeHunanbHblX ypaBHeHud. [lpocreiimue
muddepeHnnanbHble YpaBHEHHSI pacCCMaTPUBAIOTCS B LIKOJIBHOM KypCce€ MAaT€MaTUKH, MO3TOMY
HE00X0IMMO, YTOOB! OYAYIIMI YUUTETh XOPOIIO OPUEHTHPOBAJICS B TAHHOM KypcCe.

Pabovas mporpamma IUCHMIUIMHBI COCTaBJIeHA Ha OCHOBe yueOHoro rtuiaHa 44.03.05
[Memaroruueckoe oOpazoBanue mo mpoduinsm Martemaruka, Madopmarika 2023 roga Havama
MOATOTOBKH.

B nmpomecce wu3ydeHus Kypca CTYACHTHl YyCBaMBAalOT METOJ MaTeMaTHYecKOTro
MOJENUPOBAHUS IPU PELLICHUU MPUKIIAAHBIX 3a/1a4.

B kypce «/luddepennmanbupie ypaBHEHHs» paccMaTpUBAIOTCS  OOBIKHOBEHHbIE
muddepeHnnanbHple  YpaBHEHHS W cUCTeMbl AuddepeHInaibHbIX YpaBHEHUH, a HWMEHHO:
muddepeHnanbHble ypaBHEHHs IIEPBOIO MOPSAAKA, PELICHHE KOTOPBIX CBOJIUTCS K PEIICHUIO
YPaBHEHUH C pa3feisIolIMMUCA MEpPEMEHHbIMU; YpaBHEHHMs OoJiee BBICOKUX IOPSIKOB,
JOITyCKaIoLI1e MOHWKEHUE NopsiiKka. bosbiioe BHUMaHKE YAETIEHO KIacCy YpaBHEHUH BTOPOTo
nopsifika C MOCTOSHHBIMU Ko3(¢dunueHnramu. CTyAEHTBI 3HAKOMATCS C METOJAMHU DPELICHUs
cucreM JIuQepeHIUaIbHbIX  ypaBHEHUH, B TOM UHCI€ M  CHCTEM  JIMHEHHBIX
muddepeHInanbHBIX YPaBHEHUH C TOCTOSIHHBIMU KO3 UIIMEHTAMHU.

2IIEPEHEHb IIVTAHUPYEMbBIX PE3YJBTATOB OBYYEHUA 11O
AACHUIIJIMHE, COOTHECEHHBIX C INIAHUPYEMBIMH PE3YJbTATAMH
OCBOEHMSA OBPA30OBATEJIBHOMU ITPOI'PAMMDbI

2.1 lean auCOUANINHBI

Lenp kypca 3akimrovaeTcss B GOPMHPOBAHUU Y CTYJIEHTOB MPEJICTABICHUNA O TMOHATHUAX
TeOpHH OOBIKHOBEHHBIX IU(depeHIHANIbHBIX YPaBHEHUIH; H3YYCHUH METOIOB PEIICHUS
OCHOBHBIX BHUJIOB OOBIKHOBEHHBIX muddepeHInanTbHBIX YpaBHCHHH, CHCTEM
muhdepeHInaTbHBIX YPAaBHEHUH, a TakKe pEeIICHUW 3a1a4, IPHUBOJAAIIUX K COCTaBICHUIO
g depeHInanbHbIX YpaBHEHHIH.

3agaum JMCHMIIIMHBI
1. chopmupoBaTh y CTYACHTOB MpeACTaBICHHS 00 OCHOBHBIX TUMAX MU (epeHIInaTbHBIX
ypaBHeHU# (iuHenHbIe TuddepeHInaIbHble ypaBHEHUs, TMHEHHbIE 0THOPOIHbBIE
muddepeHnraibHble YpaBHEHUS, YPaBHEHHS C pa3IelIIoIMMUCS IEPEMEHHBIMH, YPaBHEHUS B
MOJHBIX AuddepeHinanax, ypaBHeHUs C MOCTOSIHHBIMU K03 pUllMeHTaMu) U METOIaX UX
pelIeHNUS;
2. BbIpabOTATh YMEHUS U HABBIKU UCCIICIOBAHUS U PEIIEHUS OOBIKHOBEHHBIX
g depeHnanbHbIX YpaBHEHHM, CUCTEM JIMHEHHBIX MU (epeHIINaTbHBIX YpaBHEHU;
3. HAY4YUTh MPUMEHSATH MU dHepeHInaTbHbIe YPAaBHEHUS K PEIICHUIO Pa3IMYHbIX (PU3UIECKUX
3a71a4;
4. TI03HAKOMHTH C COBPEMEHHBIMH HAIIPABICHUSAMHU PA3BUTHUS TeOpHH MU depeHIInaTbHBIX
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YPaBHEHUH.
2.3 3nanuss U yMeHusi oOyuaiomierocsi, gopMupyembie B pe3y/bTaTe OCBOECHUS
AMCUUIIMHBI.

B pe3yJibTare n3ydyeHust JMCHMILIMHBI CTYIEHT JA0/LKeH 00/1a1aTh CJIeTYIOIUMHI QJOpBi(If[L)l;:}MLIX

KOMIIeTeHIUsIMU: .
KOMIeTeH Ui

IIpogeccuonanpubie komnerenuuu (I1K):

CrnocobeH ocBamBaTh W HCIOJB30BATh TEOPETUYECKHE 3HAHUA U I1K-1

MPAKTUYECKHE YMEHHS M HABBIKM B MPEIMETHON 00JacTH TPH pEIICHUH

podecCHoHABHBIX 3a71a4

NuaukaTopsl JOCTHKEHUS] KOMIIETEH T
Konu
HAaNMEHOBAHHE HammeHnoBaHMe WHANKATOPA JOCTIKEHUS KOMITETCHIINA
KOMITETEHIINU

ITK-1. Cnocoben IK-1.1

OCBaMBaTh U 3HaeT CTPYKTypy, COCTaB W JHJIAKTHYECKHE EIUHHIIBI TPEIMETHOU

WCIIOJIh30BAaTh obnactu (TIperno1aBaeMoro mpeamMeTa).

TEOPETUYECKUE MK-12

3HAHUS U YMeeT OCyIIeCTBIITE OTOOp y4eOHOTO CONepXKaHWsl yIsi €ro peav3aliid B

MpaKTUYECKHE pa3mUHbIX opMax 00ydeHust B coorBeTcTBHM ¢ TpeboBanusMu GI'OC OO.

ymeHus 1 HaBbIku B | ITK-1.3

MPEAMETHOMN JleMoHCTpHUpyeT yMeHHe pa3pabaTbiBaTh pazdudHble (OPMbI y4eOHBIX

oOnactu npu 3aHATUH, IPUMEHATh METOJIbl, IPUEMBl U TEXHOJOIMU OOydeHMsI, B TOM

peleHnu quciae UHQOPMaIOHHbIE.

pohecCHOHATBHBIX

3ajgad

3. MecTo THCHUIJIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI NMPorpaMmmbl

Hucuumnuna  «{uddepennuanbupie  ypaBHEHHS»  OTHOCHTCA K MPEIMETHO
COJIep)KaTeIbHOMY  MOJYJII0 IO  MaTreMaTuke dYacTtd, (OopMHUpYyeMOl  y4acTHUKAMHU
obpasoBatenbHbIX oTHOIIEeHHU#H 6oka 1 (b1.B.01.05).

[IporpamMma Kypca mpennoyiaraeT HalW4Yue y CTYACHTOB 3HAaHUN MO AUCHUILTMHAM:
«Anrebpa», «Maremaruueckuii  aHamu3», «l'‘eomerpus»  (Kypc  CpeAHEH  IIKOJIBI),
«Tpuronomerpus» (Kypc CpeaHei mKObI).

JIMCUMIUIMHBL, Ui M3Yy4eHHUS KOTOPBIX HEOOXOJMMBbI 3HaHUS JaHHOTO Kypca:
«DyHKIMOHANBHBIN aHanmu3», «llpuknagHas warematuka», «McciemoBaHue —omnepanuiny,
«CHCTEeMHBIN aHau3y.

4.1. CTpyKTYpa H coepKaHue AU CUHUIIIMHBI

Buabl yueoHoii padoThl Ipome:xyTou
Ne Pasgein/Tema i Bcero KonTakTHas pa6oTa Has
=
n/ S 4acoB 7K m3 CPC |aTTrecTaums C
n s YKa3aHUeM
) (nexuun) | (MpaKTHY.
Q sansTus) CeMeCTpOB
Mopyas 1.
Juddepenunanbubie 6 60 10 10 40
YPaBHEHUA




Tema 1. Ilonsatue
OOBIKHOBEHHOI'O

6 12 2 2 8

i hepeHInaTBEHOTo
ypaBHeHus. 3agada Komm.
Tema 2.

ema 2. Jluddepenumansuoie 6 24 4 4 16
ypaBHEHHs 1-0ro mopsiaka.
T .

ema 3. luddepenumnansuoie 6 24 4 4 16
ypaBHEHHS N-0T0 MOpPsIIKa.
M 2.C

o1yJb HCTEMBI 6 48 8 8 32

auG pepeHInATBHBIX

Tema 4. CucreMsl
OOBLIKHOBEHHBIX 6 24 4 4 16
JuddepeHIanbHbIX YpaBHEHUIA.

Tema 5. JIuneiHbIe CHCTEMBI
i hepeHINaTbHBIX YpaBHEHHH.

Hroro 108 18 18 72 3auer ¢
OI[EHKOI

4.2. IlporpaMma IUCHMILINHBI, CTPYKTYPHPOBAaHHAasI 10 TeMaM / pa3jejiaM

MOAYJIb 1
Copaep:xaHue JIeKIIMOHHBIX 3aAHATHI
Jexuus 1
Tema 1. [lonsiTHe 00BIKHOBEHHOT0 AU PepeHIATBLHOr0 ypaBHeHus. 3agaya Komu
[Ipeamer u 3amaum kypca. [loHaTne 0ObIKHOBEHHOTO AM(GHEpPEHITNATBLHOTO YpaBHEHHUSI.
3anaya Komm. @opmynupoBKka TE€OpEMbl CYLIECTBOBAHUS U €IMHCTBEHHOCTU PEIICHUS 3a7auu
Komm mna nuddepennuranbHoro ypaBHEHUs IEpPBOTO MOPSAIKA. 3aladyd, MPHUBOIAIIME K
0OBIKHOBEHHBIM JU(PepeHuanbHbIM ypaBHeHUSIM. [locTpoeHne pemieHnii ypaBHEHHsI IEPBOTO
MOPSIIKa METOIOM M30KJIHH.
Y4eOHble neuan:
1.00bscHUTD CyTh MTOHATUN «uddepennuaaLHOe YpaBHCHHEY, «TIIOPSATOK
g depeHInanbHOr0 YpaBHEHU», «MHTerpan auddepeHnaIbHOr0 YpaBHEHUSD», «YpaBHEHUS B
HOpPMaJbHOU (opme», «uHTerpalibHas KpuBas AUPQPEpEeHIMATbHOTO YpPAaBHEHUSA»,  «IIOJE
HanpaBJICHUI.
2.IloHATh pa3nuuus MeXIy OOUIMMHU M YacTHBIMU HHTerpajamu auddepeHImanibHbIX
YpaBHEHUH.
3.Iloka3atb  MeTOABI MPOBEPKH TOrO, 4YTO  (PYHKUMSA  SBISETCS  HMHTErpajoM
g depeHInanbHOr0 ypaBHEHUS! M METOJ HM30KIMH JJisi TMOCTPOEHUS pElICHUN YpaBHEHHI
MIEPBOTO MOPSJIKA.
4.PackpbITh COJEp)KaHHE TaKOrO TMOHSATHS, Kak OOBIKHOBeHHOe IudepeHnnansHoe
ypaBHEHUE, U OOBSICHUTD €ro OTIUYME OT YPABHEHUS C YaCTHBIMU MTPOU3BOTHBIMH.
OcHoBHbIE TEPMUHBI U NOHATHS:
HuddepennnansHoe ypaBHEHHE
Iopsinok quddepeHnanbHOro ypaBHEHUs
WuTerpan nudepeHnaab-Horo ypaBHeHUs
VYpaBHeHUs B HOpMalbHOU hopme
WuTerpanbHas kpuBas 1uddepeHIaIbHOr0 ypaBHEHUS
ITone nanpasiieHuit

Jlexnuu 2, 3
Tema 2. Audpepenunanbubie ypaBHeHHs 1-0r0 mopsiaka

VYpaBHEHMSI C pa3leNIOIUMUCS NTepeMeHHbIMU. OIHOPOJHBIE YpPAaBHEHUS. Y PaBHEHMUS,
CBOASIIMECS K OJOHOPOOHBIM. JIMHEelHOe ypaBHEHUE l-oro mnopsaka. VYpaBHEHHE
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Bbepnymnu. YpaBHeHnue B ModHBIX auddepeHnnanax. Y paBHeHNs, HE pa3pelIeHHbIE OTHOCUTEIFHO
IIepBOM ITPOU3BOAHON. YpaBHeHus Jlarpanxka u Kiepo.
Y4eOHble nean:
1. Tloka3arb paznuuus MEX1y BUJIaMU ypaBHEHUIN M HAYUUThb UX ONPEIENSTh.
2. Tloka3zaTh METOABI pEIICHUS YPABHEHUH C pa3JeNsAIONIMMHUCA TEPEMEHHBIMH |
OJHOPOJIHBIX YPABHEHUU.
3. PackpbpITh BO3MOXKHOCTH OIpeneNeHus] TaHHOTO Au(depeHInanbHOTO ypaBHEHHS Kak
JMHEMHOTO ypaBHEHUS 1-ro mopsjka no ero BUIY.
4. PackppITh BO3MOXHOCTH OIPENEICHUSI NAaHHOTO MU(QPEepeHIMATIHLHOTO YPaBHEHUS Kak
ypaBHeHUs bepHyIuH nim ypaBHeHHS B IOJTHBIX AuddepeHnnanax mo ero Budy.
5. PackpbITh BO3MOXKHOCTH OIpeneNieHUs] JaHHOTO Au(QepeHInanbHOTO ypaBHEHHS Kak
YpaBHEHHUS, HE PA3PELIEHHOTO OTHOCUTENILHO MEPBOI MPOU3BOIHOM, IO €r0 BUIY.
6. PaccmoTperh mpuMepsl pa3IMYHBIX YPaBHEHUH, HE pa3pelIeHHBIX OTHOCUTEIHHO MEPBOI
MIPOU3BOTHOM.
7. PackpbITh BO3MOXKHOCThH OTpEIEICHUS AaHHOTO MuddepeHnnanTbHOro ypaBHEHUs Kak
ypaBHeHus Jlarpanxa i Kiiepo no ero Buny.
OcHOBHbIE TEPMHUHBI U NIOHATHS:
VYpaBHEHHUS ¢ pa3aeNAONIUMUCS TEPEMEHHBIMU
OnHOpOAHBIE YpaBHEHUS
JIuneliHOEe ypaBHEHHE MIEPBOTO MOPSAKA
Merto HeomnpeaeneHHbIX K03 pUIIMEeHTOB (METOA BapHaIH TOCTOSTHHOM)
MerTo1 HeompeieIeHHbIX MHOKHUTENEH (METO/T OJICTAHOBKH )
VYpasHenne beprymm
VYpaBHeHue B noJHbIX AuddepeHimanax
YpaBHEHME NIEPBOTO NMOPSIKA, HE Pa3PEUICHHOE OTHOCUTEIBLHO ITPOU3BOIHOM
Merton BBeIeHHS TapameTpa
VYpaBuenus Jlarpanxka u Kiepo

Jlexkuuu 4, 5
Tema 3. luddepeHunajibHble ypAaBHEHHSI N-0T0 MOPSIAKA.
3anaua Komm s auddepennumanbHbIx ypaBHeHU N-oro nopsaka. Juddepenimanbubie
ypaBHEHHUS N-0ro MOpsaKa, AOMyCKAIoIIKUe MOHWKeHHe nopsjaka. CTpykTypa oOLiero pemeHus
JUHEIHOro ogHOpoHOTO AuddepeHuanbable ypaBHeHUs: n-oro nopsaka. CTpykrypa o01iero
pelleHHus JMHEHHOro HeoJHOpoaHOTO auddepeHnalbHOTO yYpaBHEHHS N-0r0 MHOpsAKa.
Jluneiinble oaHopoaHble nuddepeHIranbHble ypaBHEHUS N-Or0 MOPSAIKa C MOCTOSHHBIMU
kodddumeHTaMu. XapakTepucTHUYeCKoe ypaBHeHHE. Bua oOmiero pemieHust IS pa3inyuHbIX
TUnoB KopHeil.JIuneitnple HeoaHopoaHble MudGdepeHnaTbHble YpaBHEHHS N-Oro MOpsAKa.
Crpykrypa oOmiero pemienus. MeToj BapualMd MPOU3BOJBHBIX MOCTOSHHBIX. CTpyKTypa
YaCTHOTO pElIeHUs IJis JUHEHHOro HEOoJHOPOAHOro AudQepeHIuanbHOr0 ypaBHEHHUS N-Oro
MOPSIJIKA C TOCTOSTHHBIMU KO3 (PHUIIMEHTaAMH U TIPAaBOIl YaCThIO CHEIHAILHOTO BUA.
YyeOHunble HeJIn:
1. PaccMmoTpers pasznuuHble BuAbl auddepeHIHanbHBIX YpaBHEHHUH n-0ro  TOPSIKa,
JOTYCKAIOIIUX MOHWKEHUE MOPSAKA.
[Tokaszath BUJI TMHEHHOTO OJHOPOJHOTO YPABHEHHUS U €ro OOIIero MHTerpania.
3. PackpbITh CYIITHOCTh XapaKTEPUCTUYECKOTO YPABHEHHSI M CIIOCOO €ro MOTYUYeHHUS U3 TaHHOTO
JIMHEWHOTO OJHOPOIHOTO YPaBHEHUSI.
4. Tloka3aTh 3aBUCHMOCTb MEXIy 3HAUEHUSMU KOpPHEH XapaKTepUCTHYECKOTO YpaBHEHUS U
oOI1ero MHTErpaa JMHEHHOTO OTHOPOAHOTO YpaBHEHUSI.
5. TlokazaTh BUJ JIMHEHHOTO HEOJHOPOTHOTO YPABHEHHUS U CTPYKTYpY OOIIETO pelieHus
JTUHEHHOTO HEOTHOPOAHOTO AU PepeHIInaIbHOTO YpaBHEHUS N-0T0 TOPSAKA.
6. TloHATH, pa3nuuus MEXIY OOIIMM HWHTETPalioM HEOJHOPOJHOTO YpaBHEHHS U OOIINM
WHTETPaJIOM OJTHOPOJIHOTO YPAaBHEHUSI, COOTBETCTBYIOLIETO TAHHOMY HEOIHOPOTHOMY.
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7. PackpbITh CyIIHOCTh METOJa BapHallMM IPOU3BOJIBHBIX IOCTOSHHBIX JUISL OIPENEICHUS
oO0IIero pemnieHus: JMHEHHBIX HEOJHOPOIHBIX YPaBHEHUH N-OTO MOPSAIKA C IMOCTOSHHBIMHU
KO3 pULIHEeHTaAMHU.

OcHOBHbIE TEPMHUHBI U NIOHATHS:

IlocnenoBarenbHOE HHTETPUPOBAHUE

IToncranoBku

OOt uHTErpal ypaBHEHUS

JInHelHOEe OTHOPOIHOE YPABHEHNUE

XapakTepucTUYECKOE ypaBHEHUE

JInHEeHO He3aBUCHUMBIE PEILICHUsI XapaKTEPUCTUUECKOTO YPABHEHUS

JInHeitHOE HEOJHOPOIHOE YPABHEHUE

OO0t uHTErpal IMHEWHOTO HEOJHOPOIHOTO YPAaBHEHHUS

YacTHBIN HHTETpaJI IMHEHHOTO HEOJTHOPOIHOTO YPAaBHEHMS

OO0t uHTErpall IMHEWHOTO0 OJTHOPOIHOTO YPAaBHEHHUSI, COOTBETCTBYIOLIETO JaHHOMY

HEOHOPOJHOMY YPAaBHEHHIO

O6mee pemenue quddepeHIInaaTbHOTO YPaBHEHHS

Bapuanus npou3BoiIbHBIX TOCTOSHHBIX

Copep:xxaHue NPaKTHYECKHUX 3aHATHI

IIpakTuyeckoe 3ansaTue 1
Tema «llonsamue o06vIKHOGeHHO20 Jupghepenyuanrvhozco ypasHenus. 3adaua Kowu.
VYpasuenus c pasoensiowumucs nepemeHubiMu U 00OHOPOOHbLE YDABHEHUS»
Y4eOHble nesan:
1.006bscHUTD CyTh MTOHATHH «muddepeHmaabHoe  ypaBHEHHEY, «IOPSTOK
mudepeHIInanTbHOTO YpaBHEHU», «UHTETpaT TU(PepeHIIMAIBHOTO YpaBHEHUS», «YPAaBHCHHS B
HOpMaJbHOW (opme», «uHTerpalibHas KpuBas AUPPEpEeHIUANbHOTO YpPaBHEHUS»,  «II0JIE
HaMpaBJICHUI.
2.IloHsATh pa3nuuus MeXIy OOUMMH M 4YacTHBIMU HHTerpajamu auddepeHImanibHbIX
YpaBHEHUH.
3.Iloka3atb ~ MeToAbl  MPOBEPKU  TOrO, 4YTO  (PYHKUUSA  SBISETCS  MHTErpajoM
¢ depeHInaibHOr0 ypaBHEHUSI M METOJ HW30KJIMH JUIS TMOCTPOCHHUS DPEUICHHH ypaBHEHUI
MIEPBOTO MOPSJIKA.
4. PackpbITh COJEp)KaHHE TaKOTO TOHSATUA, Kak OObIKHOBeHHOe muddepeHnnaIbHoe
ypaBHEHUE, U OOBSICHUTD €ro OTIUYME OT YPAaBHEHUS C YACTHBIMU MTPOU3BOTHBIMH.
5. Iloka3zate npuMepsl 3a1a4 Komm u ux pemeHu.
6. PackpeITh cozep:kaHue 3alay, MPUBOIANIMX K OOBIKHOBEHHBIM IHU(depeHIIHaTbHBIM
yYpaBHEHUSIM.
7. [oHATH paznuyusi MeXAY BUAAMU YPAaBHEHUN U HAYYUTHCS UX OMPENEISTh.
8. Iloka3aTb MeTOABI pELICHUS YpaBHEHUH C pa3AeisaIONIMMHUCS TepEeMEHHbIMU U
OJIHOPOJIHBIX YPaBHEHUH.
OcHoOBHbIE TEPMHUHBI U MOHATHS:
a. muddepeHnnanbHOe ypaBHEHHE
0. mopsaok AuddepeHuanIbHOr0 ypaBHEHUS
B. HHTErpan auddepeHnaibHOro ypaBHEeHUs
T. YpaBHEHUS B HOpMaJbHOU popme
1. MHTerpaibHas KpuBast 1upHepeHInaTbLHOTO YPaBHEHUS
€. II0JIe HaIlpaBJICHUN
K.YpaBHEHHSI C Pa3IeNIONIUMUCS TIEPEeMEHHBIMH
3.0JJHOPOTHBIC YpaBHEHUS



IIpakTuyeckoe 3ansitue 2

Tema «Jluneiinoe ypasnenue 1-020 nopsaoka. Ypasnenue bepmynnu u ypasnenue 6
noJaHbIX ughgepenyuanax»

YueOHble neau:

1. PackpbITh BO3MOKHOCTh ONPEICICHHUS JAHHOTO MU PEepeHINATBHOTO YPAaBHEHHS KaK
JIMHEIHOro ypaBHEHUS 1-ro nopsjka 1no ero BULY.

2. Iloka3atb METO/bI HEOMPEACICHHBIX KOI()(MUIIMEHTOB (METO1 BapUAIH TIOCTOSIHHOMN)
HEONPEEIIEHHBIX MHOXHUTENEH (METO/ IOJICTAHOBKH), IPUMEHSEMBbIE JUISl PEILICHUs JIMHEHHBIX
YPaBHEHUU [IEPBOTO MOPsIIKa.

3. PackpbITh BO3MOXKHOCTH ONpEACTICHNUS AAaHHOTO MH(QPEepeHINaATBHOTO YPaBHEHHS KaK
ypaBHeHHs BepHYIIH Wil ypaBHEHHSI B MTOJHBIX JuQQepeHnnanax mo ero BUiy.

4. Iloka3ate MeToJ cBeAeHUs ypaBHeHUsI bepHymiu k niuHeliHOMY quddepeHInaIbHOMY
YPaBHEHHUIO U METO/1 PEILICHUs] ypaBHEHHH B MOIHBIX U depeHnranax.

OcHoOBHbIE TEPMHUHBI U NIOHATHS:

a. IMHEHHOEe ypaBHEHUE MEPBOT0 MOPsIKa

0. MeTo/1 HeonpeAeNeHHBIX KO3(PPUIIMEHTOB (METO/ BapHaIlH ITOCTOSHHOI)

B. METO/I HEOIIPEIETICHHBIX MHOXKHUTENEH (METO/T OJICTAHOBKH)

T. ypaBHeHHEe bepHymn

Jl. ypaBHEHHE B MOJIHBIX AU depenimanax

IIpakTuyeckoe 3ansiTue 3

Tema «VpasHnenus, ne paspeuiennvie OMHOCUMENLHO NEPBOU NPOU3BOOHOU. YpasHeHuUs
Jlazcpanoica u Knepo»

Y4eOHble nesan:

1. PackpbITh BO3MOXHOCTB OTNpeAeNeHus JaHHOTO AuddepeHIInarbHOTO YpaBHEHHS KaK
YpaBHEHHUS, HE PA3PELICHHOI0 OTHOCUTENIBLHO MEPBOM MPOU3BOIHOM, MO €r0 BUIY.

2. PaccmoTpeTh mpuMepbl pa3iMYHBIX YpPaBHEHWH, HE pa3pelI€HHBIX OTHOCHTEIBHO
MEepPBOU TPOU3BOTHOM.

3. Ilokazatp MeTonbl pelIeHHs YpaBHEHUW, HE pa3pEIICHHBIX OTHOCUTEJIBHO MEepBOI
MPOU3BOJHOM.

4. PackpbITh BO3MOXHOCTb ONpeAeNieHUs! JaHHOTO AuddepeHIINalbHOTO YpaBHEHHS KaK
ypaBHeHus Jlarpamxa niau Knepo mo ero Buny.

5. Iloka3ate MeToBI perieHus ypaBHeHui Jlarpamka u Kiepo.

OcHoOBHbIE TEPMHUHBI U NIOHATHS:

a. ypaBHEHHUE MEPBOTO MOPSJIKA, HE Pa3pEIIEHHOE OTHOCUTEIHHO MTPOU3BOTHON

0. MeTo1 BBEJICHUS TapaMeTpa

r. ypaBHeHue Jlarpamxka

1. ypaBHeHue Knepo

IIpakTHyeckoe 3ansiTue 4

Tema «/Jugpdpepenyuanvuvie ypasHenus n-020 nOpsoKa, Oonyckaowjue NOHUNCEHUEe
nopsioka. Jlunetinble 0OHOPOOHBIE — YPABHEHUSL  BLICUIUX  NOPSAOKO8 €  NOCMOSIHHbIMU
K03 puyuenmamu»

Y4eOHble nean:

1. PaccmoTpeTh pasnuuHble BUAbI JU(pQEpeHINaTbHBIX YPaBHEHHH n-0ro MHOpsjaKa,
JOITYCKAOUINX MOHMKEHUE TTOPSIKA.

2. llokazatp MeToasl pemieHuss AupepeHNaTbHbIX YpaBHEHHH, JOMYCKAIOIIHUX
MOHMXEHUE TIOPSIJIKA, B 3aBUCUMOCTH OT MX BHJA.

4. Iloka3aTb BUJ IUHEHHOTO OJTHOPOTHOTO YPABHEHUS U €r0 00Iero HHTerpaia.

5. PackppITh CYIIHOCTh XapaKTEPUCTUUYECKOTO YPaBHEHHS U CHOCOO €ro MoJydeHus U3
JAHHOTO JTUHEHHOTO OJTHOPOTHOTO YPaBHEHUSI.



6. [Toka3aTh 3aBUCUMOCTh MEX/y 3HAYCHUSIMHU KOPHEH XapaKTEPUCTHUECKOTO YPaBHEHHS
1 00I1ero HHTEerpasa JMHEHHOTO OHOPOIHOTO YPaBHEHHUSI.

7. OOBSICHUTH CYIIHOCTh METOJa MHTETPUPOBAHUS JTMHEHHBIX OJHOPOJHBIX YpaBHEHUH
BBICIIUX HOPS/IKOB C MMOCTOSTHHBIMH KO3 PHUIIMEHTAMHU.

OcHOBHbIE TEPMUHBI U TOHATHUS:

a. MOCIIeI0BATEIbHOE HHTETPUPOBAHNE

0. 0ICTAaHOBKHU

B. OOIIMI HHTErpaJl ypaBHEHUS

I. JMHEHHOE OJJHOPOJHOE YPAaBHEHHE

1. XapaKTePUCTUYECKOE YpaBHEHUE

€. TMHEWHO He3aBUCUMBIE PEIICHHS XapaKTePUCTHYECKOTO YPaBHEHUS

IIpakTnueckoe 3ansiTue 5

Tema «/luneiinvie HeoOHOpOOHblE YpPABHEHUS BbICUIUX NOPAOKO8 C HNOCMOSIHHLIMU
Koaghpuyuenmamu. Memoo eapuayuu nocmossHHbIX»

Y4eOHble nean:

1. Iloka3ate B TUHEWHOTO HEOIHOPOJHOTO YPABHEHUS U CTPYKTYPY OOILIETO pEIIeHHS
JUHENHOT0 HEOTHOPOAHOTO AU PepeHIInaNIbHOI0 YpaBHEHUS N-0T0 MOPSIKA.

2. OOBSICHUTH CYIIHOCTh METOJIOB OTIPENEICHUS] YaCTHOTO MHTETpajia JaHHOTO OOIIEro
peleHus THHEWHOTO HEOJHOPOAHOTO MTU(PEepeHIINaTHHOTO YPaBHEHHS N-0T0 MOPSIKA.

3. [loHATH pa3nu4us MEXIy OOIMM HHTETPAaJOM HEOTHOPOIHOTO YpaBHEHHS M OOIIUM
WHTETPAJIOM OJJHOPOJIHOTO YPaBHEHHSI, COOTBETCTBYIOIIETO TaHHOMY HEOJHOPOIHOMY.

4. PackphITh CYIIHOCTH METO/Ia BapUAIIMY TIPOU3BOJILHBIX ITOCTOSHHBIX ISl OTIPEICIICHUS
o0mIero pemeHus JIMHEHHBIX HEOJHOPOIHBIX YPAaBHEHHMM N-Oro MOpsaKa C MOCTOSHHBIMU
ko3 urmenTamu.

5. Hayuutb mpuMeHsTh METOJT BapUaLlUU MPOU3BOJIBHBIX MOCTOSHHBIX JJISl OTIPEAETICHUS
o0mIero pemeHus JIMHEHHBIX HEOJAHOPOIHBIX YPaBHEHHUH N-Oro MOpsAIKa C MOCTOSHHBIMU
ko3 urmenTamu.

OcHOBHbIE TePMHUHBI U MIOHATHS:

a. IMHEHHOE HEOIHOPOIHOE YpaBHEHUE

0. 001U UHTErpaJl JIMHEHHOTO HEOJHOPOJHOTO ypaBHEHUS

B. YACTHBII MHTErpajl JUHEHHOTO HEOJTHOPOAHOTO YPaBHEHHS

r. OOIIMK UHTErpasl JMHEHHOTO OJHOPOJHOTO YpaBHEHHS, COOTBETCTBYIOIIETO JaHHOMY
HEOJHOPOJHOMY YPaBHEHHUIO

1. obmiee pemenue qudGepeHnanTbHOr0 YypaBHEHUS

€. Bapualus MPOU3BOJIBHBIX MOCTOSHHBIX

MOAYJIb 2
Conep:xaHue JeKIUOHHBIX 3AHATHI
Jlekuus 6, 7
Tema 4. CucreMbl 00bIKHOBEHHBIX M ((PepeHnHAIBLHBIX YPABHEHUH
CucteMbl OOBIKHOBEHHBIX JU(QepeHIManbHbIX ypaBHeHMH. 3amava Komm s
HOpPMAaJIbHOW CHCTEMBI OOBIKHOBEHHBIX IU(depeHInaIbHbIX ypaBHeHUH. OOmiee, yacTHOE U
ocoboe pemeHus. CBeleHHE HOPMAIbHOM CHCTEMBI OOBIKHOBEHHBIX U (hepeHInaTIbHbBIX
ypaBHeHUH K AuddepeHnanbHOMy YpaBHEHHUIO N-0T0 MOPsIKa.
Y4eOHble nean:
1. Paccmorpers 3amauy Komm s HOpManbHOM — CHCTeMbl  OOBIKHOBEHHBIX
middepeHnanbHbIX ypaBHEHUH.
2. TloHATH paznuuus MKy OOIIMUM, YACTHBIM U OCOOBIM PEIICHUSIMH HOPMAJIBHOM CUCTEMBI
OOBIKHOBEHHBIX AU (P epeHInaNbHBIX YpaBHEHU.
3. Tloka3zate cnoco0 ompeneneHHus OOIIEro, YacTHOIO M OCOOOro pEIHIeHWH HOPMaJIbHOM

8



crcTeMbl OOBIKHOBEHHBIX AU (depeHnnanbHbIX ypaBHEHUH.

4. PackpbITbh CYIIHOCTb CBEJICHHS HOPMaJIbHOM CHCTEMBI 0OBIKHOBEHHBIX
middepeHnnanbHbIX ypaBHEHUH K AudhepeHarsHOMy ypaBHEHHIO N-0T0 TOPSIIKA.

5. PaccMoTperh  mpuMephl  CBEICHHMS ~ HOPMAJbHOM  CHCTEMBI  OOBIKHOBEHHBIX
middepeHnnanbHbIX ypaBHEHUH K AudhepeHansHOMYy YpaBHEHHIO N-0T0 HOPSIIKA.

OcHOBHbIE TEPMUHBI U TOHATHUS:

3amaua Komm 1715t HOpManbHOM CUCTEMBI OOBIKHOBEHHBIX T (PepeHIInanbHbIX YpaBHEHUH
OOmiee pemeHne HOPMaITLHON CHCTEMBI OOBIKHOBEHHBIX MU GEpEeHIINATbHBIX YPaBHEHUN
YacTHoe pelieHre HOpMaJbHOW CUCTEMbI OOBIKHOBEHHBIX U (HepeHIIMATBHBIX YpaBHEHUI
Oco6oe perienrne HOpMaTbHOM CUCTEMbI 0OBIKHOBEHHBIX MU (PepeHIInaTbHBIX YPaBHEHUH
Cucrema 0ObIKHOBEHHBIX U] epeHInanbHbIX YpaBHEHUH
JuddepennnanbHble ypaBHEHHUS N-0T0 MOPsiKa.

Jeknuu 8, 9
Tema S. JInneiinbie cucrembl A1 PepeHIHATBLHBIX YPABHEHU I

JIluHelHble OJHOPOJHBIE CHUCTEMBbI AU(QepeHlnanbHbIX ypaBHeHUH. 3amaya Komm.
OynaameHTanbHble cucteMbl pemieHuid. @opmyna JInysusmiga. Teopema 00 oOmieM penieHUU
JUHENHONW OJTHOPOJHOM cucTeMbl TuddepeHInaabHbIX YpaBHeHUN. JIuHeliHble HEOAHOPOJHbIE
cuctembl TuddepeHnnanbHeIX ypaBHeHud. 3agaua Komm. CtpykTypa obiiero pemenus. Meton
BapuallMy  TMPOU3BOJBHBIX  IOCTOSIHHBIX  JUIS  JIMHEHMHOW  HEOJHOPOJHOW  CHUCTEMBI
muddepeHnnanbHbIX ypaBHEeHUH. JIuHeliHble HEOJHOPOJHBbIE cUcTeMBbl U depeHIHaTbHBIX
YpaBHEHUH € IOCTOSTHHBIMU KOA(PPUIIUEHTAMH.

Y4eOHble nean:

— Onmnpenenute TMOHATHE «CUCTEMa JIMHEHHBIX OJHOPOAHBIX JU(depeHInanbHbIX
YpaBHEHUI».

— Paccmotpets 3agauy  Kommn 1A CUCTEMEI JIMHEHNHEIX OJHOPOTHBIX
muddepeHInanbHbIX YpaBHEHUH.

— Onpenenute MOHATHE «CHCTEMa JMHEWHBIX HEOJHOPOAHBIX U (depeHIInaTbHBIX
YpaBHEHUI».

— Paccmorpers  3amauy  Komm  gns cucTeMbl  JIMHEHMHBIX — HEOJHOPOJHBIX
muddepeHuanbHbIX YpaBHEHUH.

— PackpbpITh CYIIHOCTH METOJa BapHallMM MPOU3BOJIBHBIX MOCTOSHHBIX JUIS PELICHUS
JIMHEWHON HEOTHOPOIHOM CUCTEMBI MU PepeHIIMATBHBIX YPaBHEHUM.

— Paccmotpets METO/IbI pelieHus JUHEHHBIX HEOJIHOPOIHBIX CUCTEM
muddepeHInanbHBIX YPAaBHEHUH C MMOCTOSIHHBIMH KO3 PUITMEHTaMH.

OcHOBHBIC TEPMHUHBI U NIOHATHS:
Cucrema JIMHEHHBIX OJTHOPOAHBIX AU(PepeHInaNbHBIX YpaBHEHUN
3agaua Komu
MeTo1 UCKITIOUEeHUS
XapakTepucTUYeCKOe ypaBHEHUE
Merton Diinepa
CucteMa JTMHEHHBIX HEOTHOPOAHBIX AU (hepeHInaIbHBIX YpaBHEHUI
3anaua Komu
MeTto1 uCKII04YEeHUS
XapaKkTepuCTUYECKOE YpaBHEHUE
Meron Diinepa
Oo1ee pemeHue
Bapuanus npon3BoibHBIX TOCTOSHHBIX
Oo1ee pemeHue
YacTHoe perieHue
Meron Jlarpanxa



CoaepikaHue NPAKTHYECKUX 3aHATHH

IIpakTnueckoe 3ansTHE 6

Tema «Cucmembi 06bIKHOGEHHBIX OUDDEPEHYUATLHBIX YDPAGHEHULI»

YueOHble neau:

1. Paccmotpers 3amauy Komm i HOpManbHON — CHCTEMBI  OOBIKHOBEHHBIX
maddepeHnnanbHbIX ypaBHEHUH.

2. lloHaTe paznuuus Mexay OOIIMM, YaCTHBIM U OCOOBIM pEIICHHUSMHU HOPMAaJIbHOU
crcTeMbl OOBIKHOBEHHBIX AU epeHInanbHbIX YpaBHEHUH.

3. IlokazaTb coco6 ompeneneHns: 0OLIEro, YaCTHOIO U 0co00r0 pelIeHnit HOpMalIbHOM
crcTeMbl OOBIKHOBEHHBIX A (epeHIInaNIbHBIX YpaBHEHUH.

OcHOBHbIE TEPMHUHBI U NIOHATHS:
a. 3a1a4ya Ko 111 HopManbHON CUCTEMbI OOBIKHOBEHHBIX AP PepeHInaNbHbIX YpaBHEHUN
0. oO1iee perieHre HOpMaJabHON CHCTEMBbI OOBIKHOBEHHBIX U (hepeHIIaTbHBIX YpaBHEHUI
B. YAaCTHOE peIIeHHE HOPMaJIbHON CUCTEMBI OOBIKHOBEHHBIX JU(PPEpEeHINaTbHbIX YPABHEHHUM
r. oco0oe pelieHrne HOpMaJIbHON CUCTEMbI 0OBIKHOBEHHBIX AU(PPepeHIuaNbHbIX YPaBHEHUN

IIpakTHyeckoe 3ansTHE 7

Tema «Ceedenue nopmanvhol cucmemvl 0ObIKHOBEHHBIX UG DepeHYUATbHBIX YPABHEHUT
K OugepenyuanvHomy ypasHeHuro n-020 NOPAOKa»

Y4eOHble nean:

1. PackppITb  CyImIHOCTh  CBEACHUS  HOPMAaJbHOM  CHCTEMBI  OOBIKHOBEHHBIX
muddepeHnnanbHbIX YpaBHEeHHUH K auddepeHaisHoMy ypaBHEHHIO N-0r0 MOpsIKa.

2. Paccmotpers mpuMephl  CBEICHUS HOPMAaJIbHOM  CHCTEMBI OOBIKHOBEHHBIX
muddepeHnnanbHbIX YpaBHEHUN K TU(depeHITHaTbHOMY YPABHEHHIO N-0TO TIOPS/IKA.

OcHOBHbIE TePMHUHBI U MIOHATHS:
a. cucTeMa OOBIKHOBEHHBIX TU(PPEPEHITNATBHBIX YPAaBHEHHI
0. muddepeHnrabHBIC YPaBHEHHUS N-OT0 MOPSIIKA.

IIpakTHyeckoe 3ansTne 8

Tema «/lunetinble 00HOpOOHBIE cucmembl Oupgepenyuanrvhvix ypaeueruil.Jlunetinvle
HEOOHOPOOHbLEe cucmembvl OUp@epeHyualbHbix YpasHeHU»

YyeOHunble neJu:

1. OmnpenenuTh NOHATUA «CUCTEMa JIMHEHHBIX OJHOPOAHBIX U depeHIHaTbHBIX
YpaBHEHUI» U «CHCTEMa JTMHEHHBIX HEOHOPOHBIX (G EepeHIINATbHBIX YPaBHEHHI.

2. Paccmotperts 3amauy Komum anst cucteM JHMHEHHBIX OJHOPOJHBIX U HEOJIHOPOIHBIX
g depeHnnanbHbIX YpaBHEHHH.

3. Tloka3aTte mpuMepsl oOMpeneNeHUuss OOMIer0 pemIeHUs JIUHEHMHOW OTHOPOJIHOU W
HEOJHOPOAHON cucTeM Au(epeHInaTbHbIX YpaBHEHHI.

OcHoOBHbIE TEPMHUHBI U NOHATHS:

. CUCTeMa JIMHEHHBIX OJHOPOIHBIX T depeHIInaTbHBIX YpaBHEHUN
. 3a1aya Komm
. METOJT UCKJTFOUEHUS
. XapaKTepUCTUYECKOE YpaBHEHUE
. MeToz1 Dinepa
€. cucTeMa JIMHEeWHBIX HEOJHOPOIHBIX AU(epeHIInaNnbHbIX YpaBHEHUN
x. 3aga4a Komwm
3. METOJI UCKITFOUCHHUS
1. XapaKTepUCTUIECKOE ypaBHEHUE
K. MeToJ1 Diepa

H O w O

IIpakTnueckoe 3ansTue 9
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Tema «Memoo sapuayuu npou380IbHLIX NOCMOSHHBIX O/ JUHEUHOU HEOOHOPOOHOU
cucmemvl  Oouppepenyuanvnvlx  ypasuenuu.  Jlumelinvie = HEOOHOPOOHblE  CUCHIEMbl
oughghepenyuanbHbixX YpasHenuii ¢ NOCMOIHHLIMU KOIDduyuenmamu»

Y4eOHble nean:

1. PackppITh CyIIHOCTH METOJA BapUalMH MPOU3BOJIBHBIX MOCTOSHHBIX UIS PELICHUS
JMHEWHOUW HEOJHOPOIHOM cuCTeMbI MU depeHIINATbHBIX YPaBHEHHUH.

2. PaccmoTpeTs puMepsl  TPUMEHEHHS METOJa BapHallUU MPOU3BOJIBHBIX MOCTOSTHHBIX
IUTSL pELICHUs JTMHEHHON HeOTHOPOTHON crcTeMbl MU depeHITNaTbHBIX YPaBHEHHH.

3.PaccmoTpeth METOIbI peeHus JTMHEHHBIX HEOTHOPOIHBIX CHCTEM
mddepeHInanbHbIX YpaBHEHUH C TOCTOSTHHBIMU KO3 (UITHEHTaMU.

4. IlokazaTe IpUMEpbI PEUICHUS TMHEHHBIX HEOJHOPOIHBIX crcTeM AuddepeHnnanbHbIx
YpaBHEHUH € OCTOSTHHBIMU KOA(PPUIIUEHTAMH.

OcHOBHbIE TEPMUHBI U TOHATHUS:

a. o0ree pelieHne

0. BapHaIus MPOU3BOJIBHBIX TIOCTOSTHHBIX
B. o011ee perieHue

T. YaCTHOE pEUICHHE

1. merop Jlarpanxka

5.NEPEYEHb YYEBHO-METOIUYECKOTO OBECIIEYEHUS JIISA
CAMOCTOSTEJILHOM PABOTHI OB YYAIOI[UXCS MO TUCIUIINHE
(MOJYJIIO)

CamocTosTenbHas paboTa CTYACHTOB HallpaBjIeHa Ha yriIyOJeHUe U 3aKperieHue 3HaHuI
CTYJICHTa, pa3BUTHE MPAKTHYECKUX yMeHHi. CamocTosiTenbHas pabdoTa B paMKax HM3ydyaeMou
JUCHMIUIMHBI BKJIIOYAET CIEAYIONIMe BHAbI paboT: MOJArOTOBKAa K TECTaM, MOATOTOBKAa K
KOHTPOJIbHON padoTe, MOArOTOBKA K AK3aMEHY.

VYrpaBiaeHne camMoCTOATENbHON pPaboTON CTYyIEHTOB 00OecreunBaeTcCs, MPEXaAe BCETO,
3¢ (GEeKTUBHBIMU CHUCTEMAaMH BOIIPOCOB, 3a/Jad M 33/JaHUN, MO3BOJIIOIIUMHU pPEaIn30BaTh
mupdepeHIMpOBaHHbI  MOAX0A K CTyIdeHTaM. B cucteme 3agaHuil  JODKHBL  OBITH
MIPEeyCMOTPEHBI 00sI3aTENbHBIE U BCEX CTYACHTOB WHIUBUIYAJIbHBIC 3a/laHUsl U 3aJaHUs
00Jiee BHICOKOTO YPOBHSL.

Boinonnenue 3amaHuil JOKHO 00s3aTeNbHO OOCYXKAATbCs M KOHTPOJMPOBATHCS Ha
3aHATUSX, TPU 3TOM HEOOXOJAMMO BapbUpPOBATh pPA3IUYHBIE (POPMBI OpraHu3aluud pPadbOThI
CTYICHTOB Ha 3aHATHUIX: (PPOHTATIBHBIN OMPOC MO0 MATEPUAITY JICKIHMA, 00CYXICHIE BHIMOITHEHUS
00s3aTeNbHBIX 33JaHUI, 3aCTYIIMBAHUE HHIWBUYaTbHBIX COOOIIECHUI.

MOJV.JIb 1

Tema 1-3. 3aganue: PaboTta ¢ TEKCTOM JIEKIUH, TIOJrOTOBKA K MPAKTUYECKOMY 3aHITHIO
o TeMe, paboTa co CIIPaBOYHON JTUTEPATYPOH.

Pexomenganuu

PaGora c TexkcToM JEKIMM HampaBlieHA Ha 3aKpelyieHHEe TMOJy4YeHHBIX 3HAHHM.
[TogrotoBka K WPAaKTUYECKOMY 3aHATHUIO HAIpaBl€Ha Ha YIUIyOJIeHHE U paclIupeHue
TEOPETUYECKOTO Kpyrozopa cryaeHta. PaboTa co cripaBouHOM nuTEepaTypoil nMpeaHa3HaueHa JUis
COBEPILIEHCTBOBAHUS TBOPUECKOTO MOJIX0/1a B MPOLIECCE OCBOEHUS Kypca.

@opma OTYETHOCTH: paboTa TpH (QPOHTATLHOM OMpOCe MO MaTepHally JeKIUH,
BBINIOJTHEHUE 3aJJaHUHA TPAKTUUECKOM 3aHSATUH.

YnpakHeHHs IS CAMOCTOSITEILHOIM padoThl CTYACHTOB
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[TpoBeputh, yTO AaHHAS PYHKIHS SABISCTCS UHTETPATIOM (pEIIEHHEM) TaHHOTO
middepeHInanbHOTO YpaBHEHHS:

L1 y=Cx, yx-y=0. 1.11. y=Cix¥?+Cy, 2x y"= y..
1.2, y=x’-x+1,y"=2. 1.12. y=Cix+CalInx, x3(1-Inx)y"+x y'-y=0.
1.3. y=sinx, y'-y=0. 1.13. y=Cix+Cax?, y"-2 (y'Ix)+2(y/x?)=0.
1.4. y=x3+C, y'=3x2. 1.14. y=Ce%, y'+2y=0.
— parcsinCx —
15. y= W24 C YY'=X 1.15. y=e , XY —-ytglny. 1
1.6. y=C x3 3y-x y'=0. 1.16. y=sin x-1+C ™™, y'-ycosx= > SIN2x.
17, y=——, y-ytgx=0. 1.17. y=Cax+Cox?, x* y'-2x y'+2y=0.
cosx 1.18. x>+2xy=C, (x+Yy)dx+xdy=0.
1.8. y=x+Ce, (x-y+1) y'=1. o ) P
1.9. y=Cisinx+Czcosx, y"+y=0. 1.19. s=t°Int+ C; t°+Cot+Cs, tF_Z'
1.10. y=Cie™+Coe™, y"-y'-2y=0. 1.20. y-x+C1lny=Ca, yy"-(y')?+(y")*=0
CocraBuTth nuddepeHianbHoe ypaBHEHUE ceMeCTBa JINHUM:
1.21. y=Cx. [
1.22.§=x2x+Cx. 1.27. y=vV1-x* +C.
1.23. Cy: x2+y2. 1.28. y:Siﬂ CX.
1.24. y=Ce?. x* Y
R A
1.25. y=Cx+C>. 1.29. c? 2 '
1.26. 2=2Cx.

Pemuts nuddepennmansuoe ypaBHeHHE:

2 - =
2.1. x“dy+(y-a)dx=0. 2.10. yWal+x2 =y,

dx

2.2. X +t=1. 2.11.2x°yy'=2—y*.
2.3. xydy+(x+1)dx=0. 2.12. 12+(|1+ y')e'=0.
2.4. (y+xy)dx+(x-xy)dy=0. 2.13.X y+y=f).
2.5. sinacospdoa=cosasinfdp. gig X"'Xy"'f' (z""XY):O-

2 B A5, y-x y'=1+x° Y
2.6. \/y" +1dx = xydy. 216, xy' =14y2.
2.7. (1-x*)dy +xydx=0. 2.17. &¥(1+x?)dy-2x(1+ e)dx=0.
2.8. 4+ y*dx—ydy = x*ydy. 2.18. (xy*+X)dx+(y-xy)dy=0.
29,V V' 4x= 2.19. xy(1+x2) y'=1+y2,

9.y y'+x=1.

2.20. (1+2y)xdx+(1+x?)dy=0.
Haiitu yactHrle HUHTCErpaJjibl CJICAYIOIINX ypaBHeHHfI IIpH YKA3aHHBIX HAYAJIBbHBIX YCIIOBUAX:

T
2.21. (¢ ~1)y+2xy* =0,y(0) =1 2,26, Ctgxdy+ ydx=0, y(gj =-1

2.22. Yelgx+y=2, y[%} =0 2.27. s=s'cos’tins,s(z)=1,
2.28. 2V+3*% y'=0, y(0)=0.

24 2 \f= 1\=
2.23.y"+ x"y'=0, y(-1)=L 2.29. sec?x sec y dx=-ctg x sin y dy, y(0)=0.

2.24. 2(1+€¥)y y'=€*, y(0)=0.
2.5 (Lod)P0(y-1) Kdy=0, Y=L 230.ysinx=yny, o £ )1,

Pemmte nuddepenimanbHoe ypaBHeHHE:

3.1 (y++/xy)dx=xdy. 316 3 _s_t

3.2. x%dx = (xy+ y?)dx. a s
(xy+y*) 3.17. xy(Iny-Inx)=y.
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3.3. 2y‘=y_+6z+3_ 3.18. xy‘coslz ycosl—x.
X2 X X X
< X+2y < X
34. y= . 3.19. xy=y(In —+1).
2X—Y y
X Hxy-y 3.20. XV Yy_
35 y=—>—"——. 20. xy+yIh==0.
X? —2Xy X
3.6. X*dy = (xy+Xx* + y?)dx. 3.21. (¢ +y7)y=2xy.
2 2 N
37 y\&:\/ﬁ_i_\/;. 3.22. X" +Yy —xyy=0.
3.23. (3x% —y?)dy = 2xydx, y(1) =2
3.8. l+1,/x2+y2 -y=0,y(1)=0.
X X 3.24. xy‘—y+x-th:0.
3.9. 2xyy=y* —x>. X
y y 3.25. (x—y)dy—ydx=0.
3.10. y==+sin =. .
X X 3.26. Xxy=X*-y*+Vy.
3.11. xy=y+/x+y>. 3.27. yX* =4X* +xy+VY°.
3.12. (x* —3y?)dx+2xydy =0. 3.28. X’y =y(x* +y?).
3.13. xdy\— ydx = ydy . 399, xy‘—y:xtgl.
3.14. xyy=y* +2x°. X
3.15. X* +y? = 2xyy'. 3.30. yy=2y-x.
Pemnts 3agauy Komm:
41. xy'=xy+e’,y()=0. 4.16. y'—2y=e*(1+xe"),y(0)=0.
2\ — —
42. Xy+xy+1=0,y(1)=0. 417 y’—cosx+X=0, y(£)=1.
4.3. xy'—y=x’cosx,y(r)=0. X 2
4.4. Xy'=2xy+2x*-1y(@)=1. 4.18. y’—%—x:o,y(l):l.
Y ; z
4.5. —==Xsin x,y(—=) =1.
y X y(2) 4.19. y'sin x—ycosx =1, y(%):l.

4.6. 2xy'+y=2x%y@)=1.

4.20. 2xy'—y=3x*,y(1) =2.
47. Xy -(2x-1)y=x’ e, y@) =e.

4.21. xy'-y-x*=0,y(2)=4.

4.8. xy'+2y:x“,y(1):—%. 4.22. (x+1)y' -2y =(x+1)° y(0)=1.
o 423. y+y=x+2,y(0)=1.
4.9. y’:ﬁ+x2+1, y(@)=3. 4.24. y' =sin xcos X —ycos x, y(0) =—1.
4.10. Xy"+3yx* =2,y(1) =1. 425y - —xinx ye)=".
4.11. Xy'—x’y+12=0,y(1) =4. XIn x 2
, 2x-1
4.12. xy'+y=3x*,y()=1. 4.26. y'— v y=1y@)=1.
4.13. y' - yctgx = 2xsin X, y[%j:% 4.27. Xzy':zxy+3, y(@@) =0.
4.28. (y +x*)dx = xdy, y(1) = 2.
4.14. X’y'+xy=x’-1y(@)=0. 3
L3y _ 2
2y 429. y'+—=—,y()=2.
4.15. xy’:m+1, y(e)=0. X X

| 4.30. y'+xy=—x°,y(0)=3.
Pemnts ypaBaenue bepHyiu:

51. y'—y=e"-y? y0)=1. 5.16. y' = ytgx—y’-COSX.
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5.2. y'—3y:We2X_ 5.17. xy'+2y+x’ye* =0.

C 2y L 5.18. xy'—2/yx* =4y.
53. Y+—=xy,y@)=1.

X 5.19. y'+lz—xy2.
, 3y 1 X
55. y+2y=y"-¢. 5.21. y'—2y-tgx+y*sin®x=0.
5.6. Xy,+2y:X5y2. 5.22. yl+ 3;( y — yZ(X3 +1)
y? X*+1

5.7. y'=yctgx+ . .
y =y sin X 5.23. y’+3y=3x2-y4.
58. y'+y=e”-y. X

5.9. 3y'=ysin x—3y*sin x. 5.24. xy'+y=2y*Inx,y() :% :
510 y,+4xy: 2X\/§67X . 525 3(Xy/+ y) — yZ In X, Y(l) :3.
5.11. YX+2y = 2X\/§. 5.26. (xX*+1)y' +3x’y =(yx* +Yy)*-sin X.
512, Xy’ +y=Xy'. 5.27. X’y y'+xy’=1.
Y yy 1)2/)(2 5.28. y'—y=xy?> ,y(0)=1.
5.13. y'+ =+ =0. 5.29. y' + 2xy = 2x3%°,
X Xy 5.30. 2xy? —y +xy' =0.
5.14. xy'+y=xy’ In x.
5.15. Xyy'=y* +X.
Haiitu oOmumii nHTETpasl ypaBHEHUS:
6.1. e¥dx + (cosy + xe¥)dy = 0; 6.9.e7Vdx +(2y — xe¥)dy = 0;
6.2. (3 x2y?+7)dx+2x%ydy=0; 6.10. (€+y e* +3)dx=(2-x &’- e)dy;
6.3. (y® + cosx)dx + (3xy? + &")dy = 0; y ;
6.4. (5xy?—x3)dx + (5x% - y)dy = 0; 6.11. X dx + (y* +Inx)dy = 0;
6.5. y dx +(y _ lj dy = 0: 6.12. (1+y?sin2x)dx —2ycos?xdy=0;
X’ X ’ 1 X
6.6. (x%—4xy —2y?)dx-+(y?—4xy —2x%)dy=0; 6.13. (X - ;J dx +7 dy = 0;
6.7 dx (X +1 |dy = 0; ’
Syl )T 6.14.y—3dx—(lz+ljdyzo;
X X

 Oy22 3 @y3 -0
6.8. (2X 9x y )dX + (4y 6X y)dy 01 6.15. (y _ 3x2)dx _ (4y _ X)dy: O’

6.16. (ye* — 1)dx + (e* —y?)dy = 0;

2

6.17. xInydx +[X— — yj dy =0, y(0) =1,
2y

6.18. (15x2y2 — 5)dx + (10x%y + 12y3 + 6)dy = 0;
6.19. (6xy + x2 + 3)dy + (3y? + 2xy + 2x)dx = 0;
6.20. sin(x+y)dx+x cos(x+y)(dx+dy)=0;

6.21. (10xy*+12x3+6)dx+(15x%y-5)ydy=0;

6.22. cos y dx —(x+2cos y)sin y dy=0;

6.23. (cos X cos y+6x+3)dx+(18y2-sin x sin y)dy=0;
6.24. 4x3cos y dx-(x*sin y+2)dy=0;

6.25. (2x-9x%y?)dx+(4y3-6x3y)dy=0;

6.26. (x*+2xy%)dx+( y>+3 x?y?)dy=0;

6.27. (3 x2y-y*+x)dx~+(x3+5y-3xy?)dy=0;

14



6.28
6.29
6.30

Pemuts

. (2x-y+4)dy+(x+2y+5)dx=0;
. (1+y?sin 2x)dx-2y cos?x dy=0;

. (X446 x2y?+yH dx+(4x3y+4xy®)dy=0.

YPaBHEHHUS:
7.1y"=e?.

7.2.y"=xsin x.
7.3x("+1)+ y’=0.

7.4.y"=\1-(y'f .

7.5.y"+ay=b.
7.6.y"Vtgx=y".
7.7.y"'tg x= 2y".

Haittu pemenue 3agaun Kommu:

7.16
7.17

7.18.
7.19.

7.20

7.21.
1.22.
7.23.
7.24.
7.25.
7.26.
1.27.

7.28

7.29.
7.30.

. y"'=3x%,y(0)=2, y' (0) = 1.

("= y) y' =3 y(1)=1, y' (1)=0.
y'=2y°+8y,y(0)=0,y (0) =4
y'y +1=0,y(0) =1y (0)=1.
Y =2y 4+ 2y,y(0)=-1,y (0)=2.
y'y'=18y,y(1)=1,y' (1) =3.

y*=2y+y,y(0)=0,y (0)=05.
y"' =128y%,y(0) =1,y (0) =8.
y'y'+4=0,y1)=2,y'(1)=1
y*=2y>2y,y(0)=0,y (0) =- L.
YY) =y -y, y(0) =0,y (0) =1

2yy" = (y')?,y(0) =1,y (0) = 2.

Pemuts YpaBHCHUA:

8.1. y"-5y'+4y=0.
8.2. y"-6y'+9y=0.
8.3. y"+8Yy'+25y=0.
8.4. y"-3y'+2y=0.
8.5. y"-4y'+4y=0.
8.6. y"-2y'+2y=0.
8.7. y"-4y=0.

7.8.y""tg x=y"+1.
7.9.y""tg 3x= 3y".
7.10. 2x y" =y".

7.11. y™ctg 2x+2y"=0.
7.12. (x+1)y™'+ y"=x+1.
7.13. (x>+1)y"=2x y".
7.14. xy"'+2 y"=0.

7.15. xy"'+ y"+x=0.

y'tgy = 2(y')?, y(0) = #/2, y' (0) = -1.
y'(y)>=y*-4y,y(0) =0,y (0)=2

y' = (1/2)y* +2y,y(0) =0,y (0) = 2.

8.15. y"'+6 y"+25 y'=0.
8.16. y"'+5y"=0.

8.17. y"'-3 y"+3 y'-y=0.
8.18. y¥-8 y@-9y=0.
8.19. x?y"-x y'-y=0.
8.20. x?y"-x y'-3y=0.
8.21. x%y"-xy'+5y=0.
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8.8. y"+4)'=0. 8.22. x?y"-x y'+10y=0.

8.9. y"+3y'+2y=0. 8.23. x?y"-4x y'+4y=0.

8.10. y"+2 y'+5y=0. 8.24. x%y"-3x y'+4y=0,

8.11. y"-y=0. 8.25. 2x%y"+2x y'+8y=0.
8.12. y"+y=0. 8.26. 3x?y"-x y'+y=0.

8.13. y"-5 y'+6y=0. 8.27. X3 Y™+ 3x y'-3y=0.
8.14.y"-4 y"+3 y'=0. 8.28. x3y"+2x%y"+xy'-y=0.

8.29. y"-y=0, ecim y(0)=0, y' (0) = 1.
8.30. y"+2 y'+2y=0, ecrm y(0)=1, y' (0) = 1.
Haiitu oG1iee penieHue ypaBHEHUs ¢ TOCTOSSHHBIMU KO3 (UILIMEHTaMHU
9.1.y"—6y' —7y=-16e™ —35x—93
9.2.y"+4y' 12y =32e™ —24x—40
9.3.y"+12y' +35y =2e " +140x + 258
9.4.y" +4y'—32y = 24e™ + 96X + 212
9.5.y" -3y’ 18y =36e > —36x+84
9.6.y"+7y —8y =-18e " —56x+81
9.7.y"—2y' —15y = 24e™ + 75x — 20
Haiitu pemenue 3agaun Komu:
9.8.y"+6Yy' 10y = 3xe™ +24e* (sin x—3cosx), y(0) =2, y'(0) =-2
9.9.y" -8y’ +20y = 20e* cos 2%, y(0) =2, y'(0) =8
9.10. y"-2y'-5y=¢e*(8x+3cosx),y(0)=1y'(0)=5
9.11. y"-2y'—y=2e*(1-2sin 2x), y(0) =0, y'(0) =4
9.12. y"-8y'+17y=¢e"(x*+2-6¢c0sx), y(0) =0, y'(0) =0
9.13. y"—-2y"—4y'—8y =8e*(cos 2x —2sin 2x) —16x* +16x—8, y(0) =0, y'(0) =2, y"(0) =12
9.14. y"—6Yy—8y =2e*(2cos x—sin x)—10e*, y(0) =-3,y'(0) =-5
9.15. y"+2y—y=2(x+1)sin x—2cosx, y(0)=0,y'(0)=0
9.16. y"—6y—13y = (4x* + 2)e* —9(3cos 2x + 4sin 2x), y(0) =-3,y'(0) =4
9.17. y"—y"—y' +y=10(x—2)sin x—10(x—-1)cos x, y(0) =3, y'(0) =3, y"(0) =13
9.18. y"+y"=2(x-3)e™, y(0) =-3,y'(0) =8,y"(0) =1 y"(0) =3
9.19. y"+4y=e*(4cos2x+sin 2x)—6c0s4x, y(0) =1,y'(0) =2

9.20. y"—4y"+3y' =2 -6x—(2x+1)e” +6(cos x + 2sin x), y(0) =0,y'(0) =1,y"(0) = 6
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9.21. y"—-4y' +5y = %e“ (1+3cos2x),y(0)=0,y'(0) =1

9.22. y"+3y'+2y=—e"(2cos2x+sin 2x), y(0)=0,y'(0) =4
9.23. y"—3y'+2y =6c0s2x+2sin 2x—e*, y(0) =4,y'(0) =6
9.24. y"—y=—-e*(9cos3x+6sin 3x), y(0)=1y'(0)=5

9.25. y"+4y'+3y =4e* —e(cos x+2sin x), y(0) =2,y'(0) = -1
9.26. y"+2y'+2y=2e*(cos x+sin x), y(0) =0, y'(0) =1

9.27. y"-5y"=6(1—-5x) — 25(cos 5x +sin 5x), y(0) =0, y'(0) =5
9.28. y"+y=4xsin x,y(0)=1y'(0)=-2

9.29. y"-2y'+y=2e"(3x—cosx+sin x), y(0)=3,y'(0) =3
9.30. y"—4y'+8y=4(e* +5sin 2x), y(0) =3,y'(0) =2

Haiitn yacTHBII MHTETpaN ypaBHEHUS:

9.31. y"-5y'+6y=e*(e*+4). 9.34. y"+2 y'+y=xe*cosX.
9.32. y"+6y'+9y=e*cos’x. 9.35. y"+I6y=sinx.
9.33. y"-3y'+2y=e¥(e*+1)". 9.36. y"'+4y'=sin?x cosx.
Pemmuts YpaBHCHUE METOAOM BapHallir IMOCTOAHHBIX
10.1. 4y”+y:ctg5 10.17. y"+4y=—
2 sin 2x
1 X
10.2. y'+3y'+2y=——+ 10.18. y"+y'=
e'(2+¢") Y e
10.3. y"+4y= 10.19. y"-3y'+2y=
y y COS 2X Y yrey 1+e™
10.4. y"+y =2ctgx 1020, y'+y= _1
y , e Sin X
10.5. y"-3y +2y=1+e—x 10.21. y"+4y =8ctg2x
" 2y, 2 3x
10.6. y +7 y—ﬂ' Sec X 10.22. yrr+3y!: %e -
10.7. y"+y=secx 1+e™
3x
10.8. y"—6y'+8y= 10.23. y"-9y'+18y =
A A 1+e™ y =y Y l+e™
-3x
10.9. 7z2y”+y:sec5 10.24. y"-3y' = % —
Vd l+e
10.10. y"+y = 4ctgx 10.25. y"—6y' —8y=4(2+e™)*
—2X
10.11. y"+6y'+8y= de 10.26. y"+9y=—
2+e* sin 3x
" e
10.12. +9y = "y =
VS = Cosax 1027y’ =y 2+e”
10.13. y"+4y =4ctg2x
- 10.28. y"-3y'+2y= -
4e 3+e”

10.14. y"-6y'+8y=

l+e ™
17



16 16

10.15. "_16y = 10.29. y"+16y =
y y cos4x y y sin 4x
10.16. y"-3y'+2y= 10.30. y"-2y'= de
1+e™ l+e ™

Onpepenuts THI AaHHOTO Au(depeHInanbHOT0 ypaBHEHHS M 3aTe€M  PEIIUTh

COOTBETCTBYIOIIMM CIIOCOOOM (€CiIu AaHbl HaYaJIbHbIE YCIIOBUS, HATH YAaCTHBIE PELLICHMUS).

111, 2dy-xdx=0, y(2)=0. 11.15. \/2+y cosec®x-y'cos?x=0, y(n/4)=2

11.2.  ydy-xdx=0, y(3)=5. o -
113, (2x+5)dy-+ydx=0, y(0)=1. 11.16. xdy+yczlx sinxdx, y(n/2)=2/x.

11.4. yx-y'=0, y(0)=10 1117, y =L Y
11.5. yy'=3, y(6)=10. X X
11.6. y-(2x+2)4/1-y* =0,y(0)=1. 11.18. y'sinx-y=sinx sing.
11.7. yl N1+ X2 -y:O, y(O):4 11.19. yl_5X4y: eX5 .
11.8. y'x+ Ja-y =0, y(1)=0. 11.20. xy'-y=x\&.
11.9.  y'(4+x2)+y>=0, y(2)=8/x. 1 %2 (v V)=
11.10. y'(4-x?)-4y=0, y(0)=5. 11.21. V1 2X (Xy;y) L
11.11. ﬁdy-ydx:dx, y(0)=0. 11.28. y'+—y = e_.
X X

11.12. ' \/:I.—X2 +X\/9—y2 =0, 11.29. X y'+y=Inx+1.

y(0)=0. 11.30. y'-ytgx=ctgx.
11.13. y-2xy-y=0, y(0)=+/3. 11.31. xy'+y+xy*=0.
11.14. 3xdx-2xdy=dx-+dy. 11.32. y'+xy=xy’.
11.33. y"+9y=0. 11.66. y"-y'=4+x.
11.34. y"-9y=0. 11.67. y"-2y'-3y=x2.
11.35. y"-y'=0. 11.68. y"'+y=cosx+sin5x.
11.36. y"+25y=0. 11.69. y"+4y'=x+e
11.37. y"+25y'=0. 11.70. y"-d4y=e>*+3e,
11.38. y"-8y=0. 11.71. y"+9y=4sin3x+x.
11.39. y"-25y=0. 11.72. y"-3y'=x3+2.
11.40. y"-2y'+y=0. 11.73. y"+3y'=1
11.41. y"-6y'+9y=0. 11.74. y"+y=XCOSX.
11.42. y"+4y'+10y=0. 11.75. y"+y'=xe*.
11.43. y"+100y=0. 11.76. y"+y'=xsinx.
11.44. 2y"-3y'-2y=0. 11.77. xyy'+x2-y*=0.
11.45. y"+3y=0. 11.78. x+yy'+(1+y")xy=0, y(0)=0.
11.46. y"+y'-12y:0. y y
11.47. y"+4y'+4y=0. 11.79. (ycos——xjdx= xcos=dy.
11.48. y"-4y'-7y=0. X X
11.49. y"+y'=e*. 11.80. xy'‘cosy+siny=0.
11.50. y"-dy'=4e™. 11.81. y?dx-(2xy-3)dy=0, y(1)=1.
11.51. y"+3y'+2y=3e*, 11.82. (1-ye™)dx+e™dy=0.
11.52. y"+y'+y=3c0s2x. 11.83. y"-2y'+y=4e*+e’sin x.
11.53. y"+3y'+2y=5e%>, 11.84. y"+y'=2x%¢", y(0)=5, y'(0)=0,5.
11.54. )" +y=sin5x. 11.85. y"siny-2(y')2cosy=0, y(0)=m/4, y'(0)=2.
11.55. y"+y=COsX. 11.86. y"'sin*x=sin2x.
11.56. y"+9y=cos3x. 11.87. y"'-y"- y'+y=3x+e*(24x-4).
11.57. y"+y'-2y=2e >+, 11.88. y"+y=secx.

11.89. y"+2a y'+a2y=\& e,
18
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11.90. y"sinx=(1+y')cosx,y(w/2)=0, y'(x/2)=-1.

MOJY.JIb 2

Tema 4-6. 3axanme: PaboTta ¢ TEKCTOM JIEKIIUH, IOJrOTOBKA K IPAKTUYECKOMY 3aHITHIO
o TeMe, paboTa CO CIIPaBOYHOU JTUTEPATYPOH.

Pexomenpanuu

PabGota ¢ TEeKCTOM JeKIMM HamNpaBieHAa Ha 3aKpEIUICHHE TOJIYYEHHBIX 3HAHHA.
[lonrotoBka K MpPaKTHUYECKOMY 3aHSATHIO HampaBlieHa Ha YIIyOJeHHEe W pacIIUpeHue
TEOPETHUYECKOTO Kpyro3opa cryiaeHTa. Pabora co cnpaBo4YHOH JIMTepaTypoil peaHa3HaueHa Is
COBEpPILIEHCTBOBAHMSI TBOPYECKOTO TOAX0/Ia B IIPOIIECCe OCBOSHHUS Kypca.

dopMa oT4eTHOCTH: paboTa TpH (GPOHTAILHOM OMNPOCE IO MaTepuany JEKIHH,
BBITIOJTHEHHUE 33/JaHUITHA TIPAaKTUIECKOM 3aHITHH.

YnpakHeHus I CAMOCTOSITEILHOI padoThI CTY1€eHTOB
Haiitu yacTHOE pemeHne 0THOPOTHON CUCTEMBI TMHEHHBIX MU )epeHInanbHbIX YpaBHEHUHN €
HAYaJIbHBIM YCIIOBHEM

x=x+3y x(0)=3 {x=x=4y x(0) = 2
12.1. {Y=X—y y(0) =1 12.4. }7=2X—y y(0)=1

Xx=2Xx+5y x(0)=5 {>f=3x+y x(0) =1
12.2. {Y=X—2y y(0)=1 12.5. 3_/=—5X—3y y(0)=-1

Xx=-2x+6y x(0)=1 {X=X+2y x(0)=1
12.3. {S’=2X+2y y(0)=1 12.6. y=2x+y y(0)=1

Haiitu o6miee pemenue cuctemsl nudpepeHaIbHBIX YpaBHEHUN. YKa3aTh YaCTHOE PEIICHUE
CUCTEMBI, YIOBJIETBOPSIOIIeEe HauaapHOMY yeinoBuio: x(0)=0, y(0)=0.

X=20+806+84 X =10x +8y — 9&'
127 y =—4x+10y + 9¢' 12.19. y =-5x -2y +5¢'
{X 20 20+6 X=2x_4y_ét
12.8. y=2x+6y-18 12.20 y =8x+10y —8e
{X—ZX 4y —10 {X=2X+2y
y=2Xx+6y+20
12.9. {X_ZX 2y s12 1221, y=-2X+6y+8
B X=2X+2y
y=5x+6y-18 { _
12.10. o 10xs 2y Ny 1222 y=-4x+6y+10
X=2Xx+5y-&
12.11 {y“z“‘sy % { = —4x+6y + 4e'
o {x 10x + 2y — 98" 12.23 ' ’
+ .
x=10x—-2y -8
y =—4x+6Yy +4e' {
12.12. N 12.24. y=2Xx+6y-8
X=0bX—oy+ X =10x —4y - 93
12.13. {y 4x+10y 1995 {y=2x+6y—2e‘
X =8x—4y T . ot
X=6Xx+4y—-5a
{y S5x+4y-13 . ! t
12.14. 12.96 y =-5x+10y +5e
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X=4x+4y-34
y = —2X+8y + 2¢'

|
{X:4x+5y—3
{

12.15.

X=2x-5y+1

12.17. y=2x-4y

{)’<=6x—2y+2:§1t
oy _ t
12.18. y=17x-4y+5e
Pemnts cucreMy ypaBHEHMIA:

ﬂ+2y+32:0

—+y=0
12.31, tdx

d—u—Zu —4v = cost
dt

@+ u+2v=sint
12.32.

12.27.
12.28.
12.29.

12.30.

12.33

X=8x+5y-13
{y=—4x+4y

X=4x-2y+38"
{y=4x+8y+4et
X=4x—2y+ 38"
{y=5x+6y+5et

X=3Xx-2y-6
y=2x-y-4

u+u-v—-w=0
V-u+v—-w=0
wW-u-v-w=0.

6. ®OHJA OHLEHOYHBIX CPEACTB 51 HNPOBEJAEHWSI TEKYHIEI'O
KOHTPOJIA, INPOMEXYTOYHOU ATTECTAIOMM OBYYAIOIIUXCA 11O

TACIATIIAHE

(DOHI[ OICHOYHBIX CPCACTB MJIA IMPOBECACHUA HpOMeX(YTOqHOﬁ aTTeCTalu IIPUBCIACH B

IIPUIIOKCHUM.

7. TIEPEYEHb OCHogHoﬁ U JOMNOJIHUTEJBbHOMW YYEBHOU
JIMTEPATYPBI, HEOBXOJIMMOM JJIS1 OCBOHUS JUCLIUILINHBI (MOYJIST)

7.1 OcHoBHasi yyeOHasi JIUTEpPaTypa:

1. Cepreee U. H. [duddepenunansubie ypaBHeHHs: y4eO. Ui CTYACHTOB BY30B. —M.:
Axanemus, 2013. -288 c.- ISBN 978-5-7695-9606-3; To >xe [DnekTpoHHBIH pecypc]. -
URL.:https://drive.google.com/file/d/0OBwulwquUtZ1KUIJ2UVgzUksONKE/view

2. Jemuposuu b.I1., Monenos B.II. Tuddepenunansusie ypaBHenus: Yueb. nocodue. —CII6:
Jlanb, 2008. -288 c. - ISBN 978-5-8114-0677-7; To xe [DnexkrponHslii pecypc]. - URL:
https://drive.google.com/file/d/0BwulwquUtZ1KZTQ4ZFpfQzUyVDg/view

7.2. lonoTHUTEJIbHAS JTUTEPATypa

1. baspun M. U. Marematuka A TyMaHUTapHUeB :

y4eO. Uil CTYAEHTOB BY30B. —M.:

Axagemus, 2011. -320 c. ISBN 978-5-7695-7957-8; To xe [DnekTpoHHBII pecypc]. -
URL.:https://b-ok.org/book/2711369/f56d1b
2. 3anopoxen . . PykoBOJICTBO K pelIEHHUIO 3ajay MO MaTeMaTHMYeCKOMY aHajau3y: y4eO.

mocodue..—CIIo: Jlans, 2010.

-460 c.

HIL;

To e [DneKTpoHHBIN pecypc].

URL.:https://drive.google.com/file/d/1svgOjD XFV54tpxjGgs-ED9pKCiUSUeUE/view
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3. IpoceeroB I'. W. Juddepenumanpupie ypaBHEHHS: 3aJaud W peUIeHUA: Y4eOHO-
npakTu4.nmocodue.—M.: M3garensctBo «Anbda-IIpeccy», 2011. — 88 c. ISBN 978-5-94280-
507-4; To xe [DnexTponnsiit pecype]. - URL: https://www.diary.ru/~eek/p48302307.htm

8.IEPEHEHb COBPEMEHHbBIX IITPO®ECCUHOHAJIBHBIX BA3 JAHHBIX,
NH®OPMALMOHHBIX CITPABOYHbBIX CUCTEM

Bce oOywarommecs  yHuUBepcuTeTa  OOeCHeueHbl JIOCTYIIOM K  COBPEMEHHBIM
npodeccnoHanbHBIM 0a3aM JaHHBIX U WH(GOPMAIMOHHBIM CIIPABOYHBIM cUcTeMaM. Exeromnoe
0OHOBJICHHE COBPEMEHHBIX MPO(ECCHOHANBHBIX 0a3 TaHHBIX U MH()OPMAITMOHHBIX CHPABOYHBIX
CHCTEM OTPa)KEHO B JIMCTE aKTyalu3aluu pabodel mporpaMMel.

CoBpemMeHnHble npodeccuoHATbHbIE 0a3bl JAHHBIX:

1. OBC «YHuBepcureTckas oubmanoteka onnann» http://biblioclub.ru/

2. Enwmnas xomuteknus uHGOpPMaIMOHHO-00pa30BaTelbHBIX pecypcoB http://school-
collection.edu.ru/

3. http://www.mathprofi.ru/differencialnye_uravnenija_primery_reshenii.htmi

4. http://www.calc.ru/Lineynyye-Neodnorodnyye-Differentsialnyye-Uravneniya-
Vtorogo.html

5. http://videourokionline.ru/load/video_uroki_matematika/differencialnye_uravneniya/247

6. http://edu.ru - ®enepanpublii mopran «Poccuiickoe 00pa3oBaHuey, MO IEPKUBACMBII
OI'Y 'HUU

7. www.exponenta.ru - Ha caiiTe pa3MeIleHbI JJIEKTPOHHbIE YICOHUKH, CTPAaBOYHUKH,
CTaThH, IPUMEPAMH IPUMEHEHHS MATEMAaTUUECKHUX TTAKETOB B 00pa30BaTEILHOM
Tporiecce, 1IeMO-BEPCUH TOMYIISIPHBIX MATEMATHUYECKUX TTAKETOB, AJICKTPOHHBIC KHUTH U
CBOOOJTHO PacpOCTPAHIEMBIC MPOTPAMMBEI.

8. www.math.ru — maTemaTu4eckuii CaiiT st IIKOJBHUKOB, CTYICHTOB, yUUTEIEH U BCEX,
KTO UHTEPECYETCS MaTeMaTHKOM.

9. www.mathematics.ru — yueOHbI MaTepHal 10 Pa3IUYHBIM Pa3/ieiaM MaTEMATHKH.
MareMartuka Jjis CTYICHTOB | IpoYee.

10. www.xplusy.isnet.ru — comepKuT 6OJIBIIOE KOJIUIECTBO BHUICO-TCKIIMIA 15
IIKOJILHUKOB, a0UTYPUEHTOB U CTYJIEHTOB 10 MaTeMaTHKE U (PU3UKeE.

HNudopmannoHHbie CIPABOYHBIE CHCTEMBI:
Sunexc https://yandex.ru/

Pam6nep https://www.rambler.ru/

Google https://www.google.ru/

Mail.ru https://mail.ru/

HNudopmannonHo-00pa3oBarejbHbIe PeCYPChI
IIpu ocymecTBieHnn 00pa30BaTENBHOTO Mpolecca MO AUCHUIUIMHE  (MOJYIIIO)
«JluddepeHnnanbHble ypaBHEHHS] U YPaBHEHMS C YAaCTHBIMU IPOU3BOJHBIMHU» HCIHOJIB3YIOTCS
3JIEKTPOHHBIE 00pa30BaTENIbHBIE PECYPCHI, pa3MELIEHHbIE B 3JIEKTPOHHON HH(MOPMAIMOHHO-
oOpa3oBarenbHOl cpeae ynuBepcutera (JUOC I'TTVY):
1. OO6bikHOBeHHBIE qU(depeHnnanbHble ypaBHEHUs: yueOHoe nmocooue
http://window.edu.ru/resource/151/47151
2. JluddepenunanbHble ypaBHEHUS: yueOHOE Tocooue
http://window.edu.ru/resource/163/47163
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3. uddepenunanbupie ypaBHEHHUS: yueOHOE TOCOOHE
http://window.edu.ru/resource/175/47175

4. OcHOBBI TEOpUU OOBIKHOBEHHBIX AU (hepeHINATBHBIX YPaBHEHHHA
http://window.edu.ru/resource/801/55801

5. duddepennnanpupie ypaBHeHH. TecToBbIE 3aaHus: yueOHOE TOCOOHE
http://window.edu.ru/resource/491/76491

6. JuddepeHnmansHubie ypaBHEHUS: KOHCIICKT JICKITUI
http://window.edu.ru/resource/341/78341

7. OObIkHOBeHHBIE nU((epeHInaTbHBIC YPAaBHEHUS MIEPBOTO MOPsAKA: YIeOHO-METOINIECKOe
nocobuehttp://window.edu.ru/resource/332/58332

8. Huddepennnanbaple ypaBHEHHS: YI€OHO-METOAMIECKOE TIOCOOHE
http://window.edu.ru/resource/459/69459

9. Pemenne cucrteM JHHEHHBIX JU(GQGEPEHINATBHBIX  yYpaBHEHUH C  TOCTOSHHBIMHU
ko3¢ dunmeHTaMu. Y CTOMUNBOCTh PELIEHUN: METOUYECKUE YKAa3aHUS
http://window.edu.ru/resource/885/76885

9. OMMCAHUE MATEPUAJIbHO-TEXHUYECKOM BA3bI, HEOBXOJIUMOM 1151
OCYUECTBJIEHUS OBPA3OBATEJIBHOI'O ITPOLHECCA 110 JUCHUIIVIMHE

Jlnst  ocymiecTBiieHHsT 00pa3oBaTENBHOTO TMpollecca IO TUCHUIUIMHE HWMEETCS B HAIWYHA
cleayronas MaTepuaabHO-TeXHUYecKas 6asa:

Ayauropun IIporpammMHoe odecneyenue

- yueOHas ayAUTOPHS ISl MPOBEICHUS YISOHBIX OrnepanoHHast cucTeMa
3aHSATHUH 110 TUCIMIUIHHE, OCHAICHHAS
KOMIIBIOTEPOM C BBIXOJZIOM B HHTEPHET,
MYJIbTHMEIHAIPOEKTOPOM; Bpaysep Firefox, Sunexe

[TakeT OhUCHBIX TPUTOKCHUM

- TOMeUIeHHE I CaMOCTOSATEIbHON PabOThI
oOyuarouuxcs, OCHaIllEHHOE KOMITbIOTEPHOU
TEXHUKOMN C BO3MOXHOCTBIO MOJKIFOUEHHS K CETH
WNuTepHer u oGecnieueHUEM JA0CTYIA B AIEKTPOHHYIO
nHdopmannoHHO-00pa3oBaTenbuyto cpeny [TTY;

- CHeIUaTU3UpPOBAHHAS ayAUTOPHS IJIsI TPOBEACHHUS
71a60paTOPHBIX pabOT MO AUCIHUILIMHE,
OCHaIlleHHas: HAOOPOM PEaKTHBOB U JTA00PATOPHOTO
000py/I0BaHNUS;

10.0OBYYEHUE HHBAJIMIOB U  JIMI C OI'PAHUYEHHBIMUA
BO3MOKHOCTAMMH 310POBbS

[Ipn HeoOxomumocTH pabouas MporpaMMa AUCHUIUIMHBI MOXET OBbITh aJanTHpOBaHa s
obecrieueHruss 00Opa3oBaTENBPHOTO TMpOIlECcCa HMHBAIMIOB © JIMI C OTPaHUYCHHBIMU
BO3MOXHOCTSIMU 370poBbsi. i 3TOTO TpebyeTcs: 3asBieHHE CTYACHTa (ero 3aKOHHOTO
MIPEJICTABUTEINS ) U 3aKIFOYSHHE ICUXO0JIOT0-MeInKo-tienarornaeckoit komuccuu (ITMIIK).
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OpexoBo-3yeBo
2023 1.

1.1. HWHauKaTOpPHI AOCTHKEHUS KOMIIETEHIN I

Kon n

HAaUMEHOBAHHE HanMenoBaHue HHIUKATOPA TOCTHIKEHUS KOMIICTCHITHH

KOMIICTCHIINU
ITIK-1. Cnocoben nK-1.1
OCBaMBaTh U 3HaeT CTPYKTYpY, COCTaB W JHUJAKTHYCCKHE CIWHHUIIBI TPEeIMETHON
WCIIOJIh30BAaTh obnactu (TIperno1aBaeMoro mpeamMeTa).
TEOPETHIECCKUE IK-1.2
3HAHUS U YMeeT OCyIIeCTBIITE OTOOp y4eOHOTO CONepXKaHWsl jIsi €ro peam3aliid B
MIPaKTUYECKHE pa3mUHbIX opMax 00ydeHust B coorBeTcTBHM ¢ TpeboBanusmMu GI'OC OO.
ymeHnus 1 HaBblku B | TTK-1.3
MpEAMETHOM JleMoHCTpHUpYEeT yMEHHE pa3padaThiBaTh pa3iudHble (POPMBI y4eOHBIX
obnactu npu 3aHSTHUM, TPUMEHSATh METO/IbI, IPUEMbl U TEXHOJIOTUH OOy4eHHS, B TOM
pelieHun yuciie "HPOPMallMOHHBIE.
pohecCHOHATBHBIX
3a/a4

1.2.0nmncanue mokasartejieii 1 KpUTepPUEB OIEHUBAHUS KOMIIETEHHUH HAa Pa3IHYHBIX
Tanax ux (popMUpPOBaHUS, ONUCAHHE IIKAJ OLlEHUBAHMSI.

OneHka ypoBHS OCBOCHHMSI KOMIIETEHIIMH Ha pa3HbIX JTamax ux (GopMupoBaHUsS
MIPOBOJUTCS Ha OCHOBE AU(PHEPEHINPOBAHHOTO KOHTPOJIS KaXA0T0 MMoKa3aressi KOMIETSHIINH B
paMKax OIEHOYHBIX CpelCTB, MpuBeeHHbIX B DOC.

OueHka «5» U «4» COOTBETCTBYET NMOBBIIMIEHHOMY YPOBHIO OCBOEHHUS KOMIIETCHIIMU
COTJIACHO KPUTEPHUSIM OLICHUBAHUS, IPUBEICHHBIX B TAOJIHUIIE K COOTBETCTBYIOIIEMY OIICHOYHOMY
CPEICTBY.

OueHka «3» COOTBETCTBYET 0a30BOMY YPOBHIO OCBOEHHUS KOMIIETEHLIMH COTJIACHO
KpUTEpUSM OILICHMBAHUSA, MPHUBEACHHBIX B TaOdHIle K COOTBETCTBYIOIIEMY OLICHOUHOMY
CPEICTBY.

OueHka «2» COOTBETCTBYET MOKA3ATEN0 «KOMIIETEHIIUSI HE OCBOEHAY.

[IpencraBnenne
HaumenoBanue Kpatkas peal
No OIIEHOYHOTO
OIIEHOYHOTO XapaKTepUCTUKA Kputepuu oniennBanus
/1 cpenacTaa B
cpencTea OLIEHOYHOT'O CpPEeACTBA
donme
1 2 3 4 5
1) Tect Cucrema TecToBbIe Ouenka «Omauuno»
(mokazaTens | CTaHAAPTH3UPOBAHHBIX 3a1aHus BBICTABIISIETCA 3a TECT, B
KOMITETEHIN | 3a[aHHid, IO3BOJIAIOLIAs KOTOPOM BBITIOJTHEHO OoJiee
U «3HaHUe») | UBMEPUTh YPOBEHb
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3HaHUW |
oOyJaromierocs.

YMEHUHI

90% 3anaHui.

Onenka «Xopouio»
BBICTABIISICTCS 3 TECT, B
KOTOPOM BBITIOJTHEHO OoJiee
75 % 3amaHui.

Onenka

«Y IOBIIETBOPUTEIIBHO»
BBICTaBJISIETCA 32 TECT, B
KOTOPOM BBIIIOJIHEHO OoJiee
60 % 3amaHui.

Onenka
«HeynoBieTBOpUTEILHO»
BBICTaBJISIETCA 32 TECT, B
KOTOPOM BBITIOJIHEHO
meHee 60 % 3anaHuil.

2)

DIIEKTPOHHBI
W  KOHCHEKT
(mokazatenb
KOMITETEHIT!
" «YMEHUue»)

OneHo4yHOe CpeAcTBoO,

MTO3BOJISIONIEE
(dhopmupoBaTh
OILICHHBAaTh
CTY/ICHTOB
nepepaboTke
nHpopManuu

u
YMEHUS
o

Tematuka
3JIEKTPOHHBIX
KOHCIIEKTOB

Ounenka  «OTIMYHO» -
OnTumanbHBIN 00BeM
Tekcta (He Oonee OJHOU
TpETH OpHTHHAJA).
[IpucyrcTByer norunueckoe
MIOCTPOCHHE W CBSI3HOCTh
TEeKCTa, TMOJHOTA/TIyOnHa

U3JI0KCHUS MaTepuaa
(Hayuue KITFOUEBBIX
MTOJIOKEHUH, MBICJIEH ).
Nudopmanms

BU3YaJIH3UPOBaHA Kak

pe3ynbTaT ee 00paboTKH
(TabIuUIIbI, CXEMBI, PUCYHKH
—TIpu HEO0OXOMMOCTH).
Odopmnenue -
AKKypaTHOCTb,

COONIONICHHE  CTPYKTYPHI
opuruHana. [IpeacraBieHsl
BBIBOJBI M IPUMEPHI

PaKTUYECKOTO
IPUMCHCHHSI
popabOTaHHOM
nHpopMaIuy.

Onenka  «Xopomo» -
OnTuMasbHbIH 00peM
Tekcta (He Oonee OmHOMU
TpeTH OpUTrHHala).

[TpucyTcTBYeT JOTHYECKOE
MOCTPOCHUE U CBS3HOCTh
TEKCTa, MOJIHOTa/ TIyOuHa

M3JI0KEHUS Marepuana
(Hamuuue KITFOUEBBIX
MOJIOKEHU U, MBICTIEH ).
Wudopmarus
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BU3YaJM3UPOBaHA Kak
pe3ynbTaT ee 00paboTku
(TabnuLbl, CXEMBI, pUCYHKH
— Tpu  HEOOXOTUMOCTH).
Odopmienue -
AKKypaTHOCTb,
COONIOZICHUE  CTPYKTYpHI
OpHUTHHAIA.

Onenka

«Y IOBIETBOPUTEIIBHO» - B
DIIEKTPOHHOM  KOHCIEKTE
ONTUMAaJIbHBIN 00beM
Tekcta (He Oojee OJHOU
TpETH OpUTHHANA).
Hapymeno JIOTUYECKOE
MIOCTPOEHHE W CBS3HOCTH
TEKCTa, TMOJIHOTa/ TiyOuHa

U3JI0KEHUs Marepuana
(Hanmuyue KITFOUEBBIX
MOJIOKEHU, MBICJIEH).
Nudpopmanus HE
BU3YyaJIU3UPOBAHA.

Onenka

«HeynoBnerBoputeabHoO» -
KoHcnekr Hamucan He 1o
TpeOOBaHUSM, UMEIOTCS
rpyObI€ OMINOKH.

3)

Pacuernas
pabota
(pemrenue
3a/1a4)(1okas
aTelb
KOMIIETECHITH
u
«Bnanenue»)

CpenctBo MPOBEPKHU
BIIAQJICHUS  TPUMEHSTH
MOJIy4YeHHbIEC 3HAHUS IO
3apaHee OIpeJIeICHHON
METOJIMKE JUIsl PEeLICHUS
3a/a4 WIA 33JaHUl 110
MOJIYJIIO.

3agaun

Oneska  «OtauyHO» -

CryneHt HOHHUMAET
METOJUKY M YMCHHE €€
MPaBUIILHO MIPUMEHUTb.
Pemenne KauyeCTBCHHO
o(hopMIICHHOE
(aKKypaTHOCT®,

JIOTUYHOCTH). Mcronp30Ban
HETPAJAUIIMOHHBIA  TIOJIXO]T
K pEIICHUIO 3a/1a4H.

Ounenka  «Xopomo» -

CryneHt MOHUMAET
METOJMKY M YMCHHE €e
NPaBUIHHO PUMCHHTb.
Pemienune Ka4eCTBEHHO
odopMIIEHHOE
(aKKypaTHOCTb,
JIOTUYHOCTH ).

Ornenka -
«Y IOBIIETBOPUTEIHHOY.
CryneHt MOHUMAET

METOJUKY ¥ yMEHHUE ee
MPABIJIBHO MPUMEHUTD.

Onenka -
«HeynoBneTBOpUTETHHOY.
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CTyIeHT He pelni 3aJauH.

4)

3auer
OLIEHKOU

C

KontponsHoe
MEpOIIPUATHE, KOTOpPOE
IIPOBOJIUTCSA 10

OKOHYAHUIO H3YYEHHUS
JUCLMIUIMHBL B BHJIE,
IPEyCMOTPEHHOM
y4€OHBIM IJIAHOM.

Bomnpocsr k
3a4ery

OrneHka KOMAUYHON
MpEANoJaraeT:

3HaHUE MMOHSITHIHO-
TEPMHUHOJIOTUIECKOTO
arnmapara JACIUTLIMHEI:
COCTaB H  COJICpXKaHUE
HAay4HBIX  TOHSATUH, HX
CBA3EM Mexay coOoil, ux
CUCTEMY;

3HAHUE TEOPUHU
BOIIpOCa, yYMEHUE
aHaJIU3UPOBATH MPOOIIEMY;
YMCHHUE MPUMCHSIT
OCHOBHEBIE TIOJIOJKCHUS
TEOpUHU BOTIPOCA,
AHATUTUYECKOE U3JIOKEHUE
HAy4YHBIX uaeu
OTEYECTBEHHBIX u
3apyOEKHBIX YICHBIX;
YMCHHE
coJiepKaTeIbHO u

CTUIIUCTUYECCKH T'PaMOTHO

u3JaraTh CyTh BOIIPOCA;
r1y0oKkoe TIOHMMaHHE,

OCO3HaHHE MaTepHuaa.

Ouenka «xopouLo»
MpEeJoJIaraer:

3HaHUE OCHOBHBIX
TEOPETUYECKUX

HOJIOXKEHHH BOIIPOCA;

yMEHHE aHaJIM3HPOBATH
u3ydaeMble TUCLHUILTTHOM
SIBJICHUS, (DAKTHI, TCUCTBHS;

yMEHHE
COJICPIKATEIIHHO u
CTUJIMCTHYECKH TPaMOTHO
u3narathb CyTh Borpoca. Ho
UMeeT MECTO
HeJI0CTaTOYHask MOJTHOTA IO
U3J1araeMoMy BOIIPOCY.
Onenka
«Y00871eMBEOPUMENLHO
Iperoaraer:

HEMOJHOTY H3JI0XKEeHUs
uHpOpMaINH;

OTepUpOBaHUE
NOHATUH  Ha  OBITOBOM
YPOBHE;

OTCYTCTBHE CBSI3M B
OCTPOEHHUH OTBETA;
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HEyMEHUE BBIJICIIATE
rJIaBHOC;

OTCYTCTBHE BBIBOJIOB.
OrneHka
«Hey0081em8oOpUMeIbHO»
MPEIOJaraer:

HE3HaHHE MOHSTHUIHOTO
armnapara;

HC3HAHUE
METOJOJIOTHYECKNX OCHOB
pOoOJIEMBI;

HE3HaHUE TEOpPUH U
HMCTOPUHU BOTIPOCA;

OTCYTCTBHE YMEHHUS
AHAIU3UPOBATh  y4EOHBIH
MaTepHall.

1.3. TumoBble KOHTPOJIbHBIE 3QJaHUS HMJIH HWHbIE MAaTEpPUANBI JUIS TNPOBEIECHHSA
MPOMEKYTOYHOM aTTeCTAlMU, He00XOAUMBbIE JIsl OLEHKH 3HAHMA, YMEHHUiIl, HABbIKOB
/WM ONBITA AeATeJTbHOCTH, XaPaKTEePU3YIOIIUX dTanbl (JOPMUPOBAHNSI KOMIETEHIUH
B Mpolecce 0CBOeHNs1 00pa30BaTeJIbHOH NMPOTrpaMMbl

Texkyuuii KOHTPOJIb

TemaTuka JICEKTPOHHBIX KOHCIIEKTOB

1. OObikHOBeHHBIE nU(PepeHINATbHBIC YpaBHEHUS. YPaBHEHUS C Pa3JesSIONIAMUCS
MepEeMEHHBIMH.

2. OpHopoaHbIE ypaBHEHHUs. Y paBHEHUS, CBOISAIINECS K OJHOPOTHBIM.

3. JluneitHoe ypaBHeHUe 1-oro mopsaka.YpaBHeHue bepHyu.

4. VYpaBHeHHE B MOJHBIX AuddepeHIuanax.

5. VYpaBHeHUS, HE pa3pellleHHbIe OTHOCUTENIBHO MEPBOI MPOU3BOIHOM.

6. Ypaeuenus Jlarpamwka u Kiepo.

7. JuddepeHnuaibHble ypaBHEHUS N-0TO MOPSIKA.

8. OnHopoaHble  IMHEHHBIE  YpaBHEHHS  BTOPOTO  MOpsAKa € TOCTOSHHBIMU
ko3 durmenTamMu.

9. HeomHoponanble  JUHEHHBIE  ypaBHEHUS  BTOPOro  MOpsSiAKA € MOCTOSHHBIMH
ko3 durmenTamMu.

10. CucreMbl 0OBIKHOBEHHBIX AU(PPEepEeHIIUATBHBIX YPABHEHHIA.
11. JIuneitHble OJTHOPOIHBIC U HEOTHOPOIHBIE CHCTEMbI TU((HEPEHIINATBLHBIX YPABHEHHIA.
12. Ilpumenenue Teopuu auppepeHnaTbHbIX YpaBHEHUH.

3apaun
Pacuernas padora 1
Bapuanr 1

1. Pemmts muddepenunansHoe ypaBHEHHE:

a)(1—x%)dy+xydx=0; 6) xy'—y= xtg%
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2.Pemmrts 3amauy Koum Xy = Xy+e*,y(1) =0

3. Peuuts ypaBuenue bepuymau y' -3y = 3 y'- a2x
4.Haiitu oO1Mii HHTErpas ypaBHEHUSI
e’dx + (cosy + xe")dy = 0;

5. Haiitu penrenne 3anauu Komm u cienats mposepky  y" = 2y? + 8y, y(0) =0, y'(0) = 4.

Bapuant 2

1. Peumth muddepeHnnansHoe ypaBHEHHE:

a) X%+t:1; 6) Xy'=y+yx>+y?

2.Penmts 3amauy Komn Xy’ +y =3x*,y@) =1

3. Pemwmth ypaBHeHue bepuymmu Yy’ + Y —xy?
X

4.Haiitu 00mmii MHTETpaN ypaBHEHMSI

(6xy + x* + 3)dy + (3y? + 2xy + 2x)dx = 0;

5. Haiiti pemenne 3anaun Komm u cenats nposepky  y" = 2y° + 2y, y(0) =0, y'(0) = 1.
Bapwuanr 3

1. Pemmts muddepeHnnanbHOE YpaBHCHUE:
a) 4/ V2 +1dx = xydy; 6) xy'+ yIn%:O
2.Pemmts 3anauy Komn Xy’ +xy=x"-1,y(1) =0

3. PemmTs ypaBHeHne bepaymm  xy' + 2y + x°y3e* =0

4.Haiitn o0t MHTETpai ypaBHEHUS

(15x%y? — 5)dx + (10x%y + 12y* + 6)dy = 0;

5. Haiitn pemrenne 3anauu Komm u cienats nposepky Y = 1/2y% + 2y, y(0) = 0, y'(0) = 2.
Bapuanrt 4

1. Pemmts nuddepennnansHOe ypaBHEHUE:
a) {4+ y?dx—ydy=x?ydy; 6) x>+y?—xyy'=0

2.Pemmts 3amauy Ko y'—2y =e*(L+xe*),y(0) =0
3. PemnTh ypaBHeHne beprymm  xyy' = y? + x

4.Haiitn oO1mii HHTErpas ypaBHEHUS
(y — 3x%)dx — (4y — x)dy = 0;

5. Haiitu pemenue 3agaun Komm u cienats nposepky  y" = 128y°, y(0) = 1, y'(0) = 8.
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Pacuernas padora 2
Bapuant 1

1. Haiiti of1iee penienre ypaBHEHHsI ¢ IOCTOSIHHBIMU KO3 GUITEHTaMU
y"—6y' -7y =-16e™ —35x—93
2.PemmTs 3amauy Komu  y"—8y +20y = 20e** cos2x, y(0) = 2,y'(0) =8

3. Pemmuth ypaBHEHHE METO/IOM BapHallK MOCTOSHHBIX Y + Y = 4CtgX

Bapuant 2

1. Haiiti obmiee penienre ypaBHEHUsI ¢ IOCTOSIHHBIMU KO3 UITEHTaMU
y'+4y' 12y =32e™ —24x—40

2.Pemmmth 3amaqy Komm y”+y =4xsinx, y(0) =1 y'(0) =-2

3. Peumth ypaBHeHHE METOIOM Bapualuu noctosHubx Y —3y' +2y =

l+e™

Bapwuanr 3

1. Haiftu obmiee perenne ypaBHEHHUS ¢ TTIOCTOSHHBIME K03 (ppurimeHTaMu
y"+12y' +35y =2e " +140x + 258

2.Pemmts 3amauy Komm  y" -5y’ = 6(1—5x) — 25(cos5x +sin5x), y(0) =0,y'(0) =5

3. PemmuTh ypaBHEHHE METOIOM BaPUAIUK MOCTOSHHBIX Y +4Y = 5
COS ZX

Bapuanrt 4

1. Hatit oO1riee pemieHre ypaBHEHUS C IIOCTOSSHHBIMA KO3 PHUITEHTaMU
y' +4y'—32y = 24e™ + 96X + 212
2.Pemmts 3amauy Komu y(0)=2,y'(0)=0

sin 2x sin 2x

)+e7*(2c0s2x —

y" —4y =e*(2cos2x + ),

X
3. Pemuth ypaBHEHHE METOIOM BapUalliy OCTOSIHHBIX 4y" +y=ctg E

TecToBBIC 3a7aHUA

TecToBBIC 3a7aHUA
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Tecr 1

1. BoiOepute TOHSATHE, C KOTOPBHIM OOydYaromuecs HE 3HAKOMATCS TPH H3YYCHHH TEMBI
«Iuddepenrmansaeie ypaBHenus» (11 kmacce, yriayoaeHHbBIH yPOBEHb U3YUEHUS MAaTEMATHKH):

a. ocoboe perieHne

0. oOl1ee perieHne

B. YaCTHOE PEIIeHNE

r. 0a3MCHOE pelIeHHnE

2. Cpeau yTBEpKACHHMH BBIOEpPHUTE T, B KOTOPHIX YKa3aHbI OEHCTBUS OOYUYAIOIIMUXCSA IIPH ITOHCKE
yacTHOro peuieHus: auddepeHnuansHoro ypaBHeHus. (B oTBere mepeunciuTe HX B MOpsAKe
TIPUMEHECHMS )

a. UCTIOJIb3Ys HAYaJIbHOE YCIOBHE 3a/[au, HANTH 3HAUEHHUE TTPOU3BOJILHOMN IMOCTOSHHOMN

0. HaiiTH oOIIIee perieHrne JTaHHOro AU depeHIIHATBHOTO YPaBHEHUS

B. HaliTH 0co0O0E pelieHue TaHHOro Au(hepeHIIMAILHOTO YPpaBHEHUS

I. 3alKcaTh YacTHOE pelleHre TUQQepeHIInanbHOr0 YpaBHEHHS, IPUMEHUB Pe3yNbTaThl MPEABLIYIINX
JIEUCTBUH

3. C KakuM M3 MEPEUYMCICHHBIX BUIOB 3ajJa4y OOYy4Yalol[HMecs HE 3HAKOMSTCSA MPU HU3YYCHUU TEMbI
«duddepenimanbhpie ypaBHeHus» B 11 kaacce (yriayOeHHbIH YPOBEHB)?

a. 3aJauu Ha TPOBEPKY TOr'0, YTO JaHHAs (HYHKIIUS SBIIACTCS pelIeHHeM TaHHOro auddepeHnnanibLHoro
YpaBHEHUSI.

0. 3amauu o noucke pemieHUs AudGepeHIINATBLHOrO YpaBHEHHS ¢ PA3ICIAIOIIUMUCS TEPEMEHHBIMH.

B. 3agaun 0 cocTaBiaeHHH AuphepeHnanbHbIX YPaBHEHMIA.

r. 3ajaun 0 MOUCKe perreHus auddepeHInaIbHOr0 ypaBHEHHS N-0ro HopsijiKa.

4. Cpenn yka3aHHBIX ITOHSATHH BBEIOCPUTE TE€, C KOTOPHIMH 00yUJAIOIIUMCS HEOOXOIMMO ITO3HAKOMHUTHCS
10 u3ydeHus TeMbl «JIuddepeHnnanbabie ypaBHEHUSD.

a. HEeOIpeIeICHHbIN HHTEerpa

0. OIpeACIICHHBIN HHTErPa

B. IIEpBOOOpa3Hast st PYHKIIUH

T. CTeneHHas (PyHKIUS

5. PacckaspiBass 0 ToMm, 49To AuddepeHITHATBHBIC YPaBHEHHUS BCTPEYAIOTCS B Pa3IMYHBIX 00JIACTIX
(hHU3UKH, XUMUU ¥ OMOJIOTHH, YIUTENb MIPUBOIUT IIPUMEPHI TAKUX YpaBHEHUH. Y CTAHOBUTE COOTBETCTBUE
MEX]Ty HEKOTOPBIMHU U3 3THX YPaBHEHUH, MIEPEUNCICHHBIX HIKE, U UX TTOPSIKOM.

2
m% = F(z,t)
1. - a. JludpdepeHnnanbHoe
Bropoii 3akon HeroToHa, rme m - macca tena, F(X, t) | ypaBHeHHe nepBoro nopsaka
- CHJIa, JEUCTBYIOLIAS HA TENO C KOOPAUHATOU X B
MOMEHT BpeMeEHH .

du u  PFu
) § = ﬁuﬁ'—:t - @ 0. IuddepenunansHoe
: ypaBHEHHUE BTOPOI'0 MOpPSAIKa
VYpasuenune Kopresera ne @puza, onuceiBaromee
CTaLlMOHAPHBIC HENMHEHHbIE BOJIHBIL.

dN ;
= = _AN

3 dt
3aKOH paZvi0aKTUBHOIO pacnaia - Gu3ndecKuit
3aKOH, ONHMCHIBAIOIINI 3aBHCUMOCTh HHTEHCUBHOCTH
pPaanoaKTUBHOIO pacnaja ot Bpemenu (1) u
KOJIMYECTBA PaJJMOAKTUBHBIX aTOMOB B 00pasiie (N).

B. JuddepernuansHoe
ypaBHEHUE TPETHEro MOpsAKa
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6. duddepennmansHoe ypaBHEHHE MEPBOrO MOPsAKA, C IMOMCKOM pELIEHHs] KOTOPOro oOydaromruecs
3HakomATcs B 11 kmacce (yrinyOJeHHBI YPOBEHB), Ha3bIBa€TCS ypaBHEHHEM C
nepeMEeHHBIMHU.

7. Tlpym O3HAKOMIJICHMM OOYYaIOUIMXCS C OCHOBaAMHU Kypca Au(QEpeHIIMAIBHBIX ypPaBHCHHU CIEIYET
pacckazaTb O TOM, HYTO 3ajlaya  HaXOKJCHUs pelreHus auddepeHInaabHOro  ypaBHEHHUS,
YIIOBJICTBOPSIIONIETO HauaIbHBIM YCIOBHSM, Ha3bIBACTCS 3a1aucii

8. Paccmorpenme pemieHus aud@epeHINaIbHOr0  ypaBHEHHS] YYHTCIIO CIEAyeT AOMOIHHUTH
nHdopMalmeir o0 TOM, 4YTO TpadUK ITOr0 PEUICHWS HAa3bIBACTCS WHTETPabHOU u
NPOUJUIFOCTPUPOBATH BBEICHHBIE IOHATHS.

9. INokasbiBasg puUMeEPHl pasnHyYHbIX AUddepeHnaIbHbIX YPAaBHEHUH W UX PEIIeHUs, YIUTEIO CIeIyeT
OTMETHUTb, YTO HAPSIY C YACTHBIMH pelieHusMHu auddepennnaibHoe ypaBHEHHE MOXKET HMETh Pelll eHus,
HE TIoTydaeMble K3 OOILIero HW MpH KaKOM 3HA4YeHWH MPOM3BOJIBHOW MOCTOSHHOM. Takue perieHus
Ha3bIBAKOT

1 0 21.]’[51 I/IHHIOCTpaHI/H/I IIOHATUSA « I/IHTerpaJIBHBIX KpI/IBBIX» yLH/ITe.HB MOXKET
MPOIEMOHCTPHPOBATH OO YUAIOIIIUMCS CIEAYIOIINE PUCYHKH:
I ¥k
c_.‘i-
&
]

-
\J

=y

N

. x
v = ‘i‘ iy = _E

Kiroun

1. r

2. 0,a,T

3. r

4, a, B

5. 1.6;2.8;3 a.

6. a3 IOIIMICS

7. Ko

8. KpUBOM

9. 0COOBIMH

10. CEMEICTBO

Tect 2

1. JuddepeHunansHbIMI ypaBHEHUSIMH SBIISIFOTCSL. . .
a) y+2x° =5
b) y=e* +e*
) y+yx*-2=0
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d y"+y-sinx=3

2. Paznencnue nepemenHbIx B audepeHInaIbHOM ypaBHCHUN e*-In de — xydy= 0 mpuBener ero K

BULY...
2) e dx:ydyb) e dx—ydy:Irly
nhy e* X

e'dx ydyOI e*dx _  ydy
X Iny X Iny

c)

3. Hdns pemenus auddepeHInanbHOro ypaBHeHUsT TIEPBOrO MOpsIKa y'+l
X
3ameHbl Y =U-V. Toraa pyHKuno V HaXOIAT U3 YPaBHEHHS ...
\' \'
a)V'+—=0b)v'——=0
X X

)V +vx*=0d) vV —vx*=0

x® OPUMCHSIOT METOH

4. YactapiMu penrenusMu auddepeHimansHoro ypapuenus Y = 6X sBIsiorcs ...

a) y=x>+X
b) y=10+x°
) y=x>-2
d) y=sin x

5. Mudpeperumansroe ypasaenre Y" =81C0S9X pemaercs MeToaoM ...
a)3aMeHBl Y =U -V

b) HemocpeaCcTBEHHOrO HHTErPHPOBAHUSI

C) 3aMeHBI Y =U - X

d) pasgenenus mepeMeHHBIX

" ' _ AX
6. HacTHOE pelieHre ypaBHEHHUS y'—2y'+2y =€ +XCOosX

a) Y= Ae” + XCOoSX + XSin X

AMEET BULL:

6 Y= Ae”* + (Bx+C)cos x + (Dx + E)sin x
B V= Axe* + (Bx + C)cos x + (Dx + E)sin x

2 2
=X
pley) =
7. OyHKuMSA Y sapnsercs HHTErPAJIOM:
P 2Xy
a) ypaBHEHHS x*+y?
P 2Xy
0) ypaBHEHUs x* -y
, 22X+ Y
x> +y?

B) ypaBHEHUS
8.Uepes Touky (2;0) mpoxomut:

2
Y+ XYy =2XY
a) OJlHa MHTErpaibHasi KpUBasi ypaBHEHUS
0) Oornee 0HON MHTErPaIbHOM KPUBOM 3TOrO YpaBHEHUS
B) HA OJHOHM MHTETpajbHONW KPHUBOH 3TOr0 ypaBHEHUS

Ao X _ A2X . A2X @
9. q)yHK]_U/m y,=¢€ "y, =¢ COSZX,y3—e sin 2x

YpaBHCHUA
a) Y
6) V7 +2y”+10y’ =0

v

—3y”"+4y"+8y =0
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B) V7 +7y” +15y"+9y =0

10. Ykaxure quddepeHnuansHble ypaBHEHUs TIEPBOT0 TOPsIKa:
1) xy=7y—20; 2) Xy + y:?x; 3) xy':2x—5y; 4) xy"=11x+y'
11. YcraHoBUTE COOTBETCTBHE MCKOY ILI/I(b(bepeHHI/IaIILHLIM YpPaBHCHUEM U €TI0 XAPAKTCPUCTUYCCKUM

YpaBHCHHUEM:
1) -3y"+5y'=0. 1) —3x*+5=0;
2) 4Y"-3y'+5y=0, 2) 4% +5L=0.
3) 4y'+5y'=0 3) —3)\*+51=0.
4) 4°+5=0
5y 40 -3\L+5=0

12. BeiGepuTe eMHCTBEHHBIH PaBUIBHBIA OTBET WM yKaXkuTe OykBY /1 B cilydae, €clii HU OJIUH U3 OTBEeTOB A, b,

B, I" He aBnsercs NpaBUIbLHBIM.

Hano Haiitu OTtBeTHI
1 y'=30x° O6mee A Y =6x% +C B ¥ — 150x"
' penieHne Y= 5x°® +C [y =30x°
1 Pemenue A Y =In| x|+C 1
y = — 1 y=——+ 2
2. X vy =1 YT e ¢ B. X
L y=In|x|+1
3 Y7 =sinx OGmee A Y =-sinx+C +Cyx B. ¥ = —sin
peleHue B [ Y=—cosx
y=cosx+C x+C,
4. O6miee pelieHue Iudoepenny |A. ¥~ + Y —2y =0 B y"—y —2y =0
y=C,e” +C,e” MaJIbHOE b. Y +2y'—y =0 T y"+3y'—2y =0
ypaBHEHHUE
5. Kopuu xapakrepuctuueckoro | duddepenn | A, ¥ +14y’—53y =0 B. Y'+7y'+2y =0
ypaBHeHust 7 — 2i g 7 + 2i HanbHOe b. Y"—53y =0 I.
ypaBHEHHUE y” —14 + 53y — O
X2 . y’_X: Y, X =0 Tun A. P(xX)dx = Q(y)dy
6. ypaBHEHHUS y= f( XJ
B. X , TIe f (kx,ky) = f(X,y)
B. YV +P(X)y = Q(x)
I'. tun (b) u (B)
7. Y —4a4y =4ax YacTHOE A Y = —X B.Yy=-"2x+2
pelIenue b. y=4a4x+4 [y =e7?" +e” +x
g (1+ x?)-dx =(1+y)-x*-dy | YpaBHenns 1+2x2 dy = (1+ y) - dx
c A, X
PaslENeHHbl | . (1 + x2) -dx — (1 + y) - x2 - dy
MU 1+ x?
MEPEMEHHBl | g x2 dx = (1+Yy)-dy
MH I'. pasieneHue HEBO3MOXKHO
9 X2y =x*+y? y_u-x IpeoGpaszos | A. U - x =1—u B.u-x=1—u-+u?
' ' aHHOE B.u’-x =u? I.
YpPaBHCHHC U’ -x =1+ u—+ u?z
10 y" =¢* y>0, x>0 I'padux K ’
' ! ! pelieHus
y(0)=0, y'(0)=0
A * B *
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b. * I. *

N

RE©oo~NO O ~W

20.
21.
22.
23.

24,

25.

26.

217.

28.

29.

30.

31.

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.

HpOMe)KyTO'{Haﬂ arrecranmusa

Bonpocbik3ayery ¢ OLeHKOH
[TonsiTne 0OBIKHOBEHHOTO MU PEPEHINATHHOTO YPABHEHUSI.
3anaya Komm. ®opMynupoBKa TEOpEMbl CYIIECTBOBAHUS U €IMHCTBEHHOCTU DPELICHUS
3anaun Komm ans auddepennmanbHOro ypaBHEHHS IEPBOTO MOPSIKA.
3anauu, NpUBOAAIINE K OOBIKHOBEHHBIM U (epeHIIaTIbHBIM YPaBHEHUSAM.
[TocTpoenue penieHnii ypaBHEHUsI IEPBOTO MOPSIKA METOIOM U30KIIUH.
YpaBHEHUS C pa3aeNAIOIUMUCS TEPEMEHHBIMU
OnHOpOoHBIE YpaBHEHUSI.
VYpaBHeHUsI, CBOASIINECS K OHOPOIHBIM.
JInneliHoe ypaBHeHHE |-0ro mopsaka.
VYpaBHenue beprymm.
VYpaBHeHHe B MOJIHBIX AU epeHnarax.
YpaBHeHUs, HE pa3pelIEHHbIE OTHOCUTEIBHO MEPBOM MPOU3BOTHOM.
VpaBuenus Jlarpanxka u Knepo.
WHTerpupyrommii MHOXHUTEb.
Teopema cyiiecTBOBaHUS U €IMHCTBEHHOCTH.
OcoOble penieHus.
JIuneitnpie ypaBHeHUd. TeopeMa 0 CyMMe pelIeHH.
Jluneiinbie ypaBHeHuUs. Teopema o TMHEHHO 3aBUCUMBIX (PYHKITHSX.
Jluneiinbie ypaBHeHuUs. Teopema 0 TMHEHHO HE3aBUCUMBIX ()YHKITHSX.
Jluneiinple ypaBHeHHS. DyHIaMeHTalbHas cucTeMa pemieHuil. Teopema 00 oOmem
peuieHun.
3anaua Ko s auddepeHnuanbHbIX ypaBHEHUH N-0r0 MOPSIKa.
Juddepenunanbibie ypaBHEHUS N-0T0 MOPSAKA, TOMYCKAOIUE TOHKEHUE MOPsIIKA.
CrpykTypa o011ero pemeHus JMHEHHOT0 OAHOPOAHOTrO AuddepeHInaibHbIe YpaBHEHUS
N-0ro nopsijaka.
Crpykrypa oOmmero pemeHus JHHEWHOTO HEOJHOPOAHOTO auddepeHnnaibHOro
YpaBHEHUS N-0T0 MOPSAIKA.
OnHoponHble  JIMHEHWHBIE  YpPaBHEHUS  BTOPOTO  HOpsJKa C  MOCTOSIHHBIMHU

ko3 durmentamu. Xapakrtepuctuueckoe ypaBHenue ( ki u ko -- gelicTBuTeNbHBIC
KOpHH).

OpHoponHbBIE  JMHEHHBIE  ypaBHEHHS  BTOPOrOo  TOpSAAKAa C  [OCTOSHHBIMU
koahdunmentamu. Xapakrepuctuueckoe ypaBHeHue (ki m ko -- KOMILJIEKCHBIE

CONPSUKEHHBIE KOPHH).

JluneitHble HEOAHOPOAHBIE MU depeHIranbHbIe YpaBHEHH N-0T0 mopsaka. CTpykTypa
o6ero pemienus (f(X)=Pn(x)).

JluneitHbie HeoAHOPOAHBIC MU depeHnanbHbIe ypaBHEHU n-oro mopsijaka. CTpykTypa
o6mero pemienus (f(X)=e*(Pn(X))

HeonHoponubie  JNWHEWHBIE  ypaBHEHHsS  BTOPOrO  MOPSAAKA C  MOCTOSIHHBIMH
ko3 durmenTamu. Teopema 0 CyMMe YaCTHBIX PEIICHHIA.

HeonHoponuble  JNWHEWHBIE  ypaBHEHHsS  BTOPOTO  MOPSAAKA € MOCTOSIHHBIMH
ko durmmenTamu (f(X)=e%(Pn(X)coSPX+Qm(X)sinBX)).

PerreHrie HEOAHOPOIAHBIX JTHHEHHBIX TU((EpPEHIIMATBHBIX YPABHEHUH BTOPOTO MOPSIKA
C MOCTOSIHHBIMH KO3()(DUIIMEHTaAMH METOIOM BapUaIlUi TOCTOSIHHBIX.

Cucrembl 0OBIKHOBEHHBIX T depeHranbHbIX ypaBHeHui. OnpeeneHue.
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32.

33.
34.

35.
36.
37.
38.

39.
40.
41.
42.

43.

3amaua Komm a1 HOpManbHOH CHUCTEMbl OOBIKHOBEHHBIX UG depeHIIHaTbHBIX
YpaBHEHUH.

Oomiee, yacTHOE M 0CO0OE peIIeHus.

CBenieHHE HOPMAIBHOM CHCTEMBI OOBIKHOBEHHBIX IU(QepeHINaTbHbIX ypaBHEHUH K
maddepeHnanbHOMY YPaBHEHHUIO N-0TO MOPS/IKA.

JIuHeliHbIe OJTHOPOAHBIE CUCTEMBI TU(PEepeHINATBHBIX YPABHEHUH.

3anavya Komu. @yHnameHTanbHbIE CUCTEMBI PELIEHUH.

®opmyia JInyBus.

Teopema 00 oOmeM pemieHUM JMHEHHONH OJHOPOMHOW CHCTEMBI TU(PepeHIIHATHHBIX
YpaBHEHUH.

JIuHeliHbIe HEOAHOPOIHBIE cHCTeMbI AU depeHnanbHbBIX ypaBHeHHH. 3aqaua Komrm.
CtpykTypa 00IIEeTo pelieHus.

Meron Bapuanuy NpOW3BOJIBHBIX NOCTOSHHBIX JUISl TUHEHHOM HEOJHOPOJIHOM CHCTEMBI
T depeHInaIbHbIX YpaBHEHUH.

JIuHelHble HEOTHOPOJHBIE cUCTEMBl TU(PPEpPEeHLINaTbHBIX YPABHEHUH € MOCTOSHHBIMU
ko3¢ puLmeHTamMu.

[Ipumenenue Teopun AU PepeHuanbHbIX YpaBHEHUH.

CxeMa COOTBETCTBUS TUNOBBIX KOHTPOJIbHBIX 3aJaHUI U OLlEHUBAEMbIX 3HAHWH, YMEHUIA,
HABBIKOB M (WJIH) ONBITA IeATEJIbHOCTH, XaPAKTEePU3YIOIIUX 3TANbl (JOPMHUPOBAHUA

KOMIIeTeHIM i
Dopmupyemasn Komnemenyus Ilokaszamenu Tunosoe  KoHmpobLHOE
cpopmuposannocmu | 3adanue
KOMnemeHyuu
I1K-1. Criocoben ocBauBaTh U IK-1.1. TecToBbIEe 3a1aHKs
HCII0JIb30BATh TEOPETHUUECKHUE 3HAHUSA U Bompock! K SK3aMeHy
MPaKTUYECKUE YMEHUS U HAaBbIKU B K12
MPEAMETHOM 001aCTH MPU PEIICHUH e Bormpocs! k 9k3aMeny
HpO(beCCI/IOHaJII)HI)IX 3a7a4 :‘)HCKTPOHHBII;'I KOHCIICKT
I1K-1.3. Bomnpocs! k 3k3ameny
3anauu
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