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1 Heau u 3apa4m U3y4eHUs: QU CHUIJIMHBI (MOLYJIsA).

1.1 Ileab ocBOeHUS AMCHUTIIMHBI,

Henssmu mucuumumnbl «Auddepenninanbapie ypaBHEHUSD ABISIIOTCS: (OPMUPOBAHNE
MBIIIUICHHS B KATETOPUSIX OECKOHEYHO MAJIBIX U YMEHUS MOJCIIUPOBATh PEaTbHBIC SIBICHUS
MeTOo/1aMU TeopuH nuddepeHInalIbHbIX YPaBHEHUH.

1.2 3agauyu JTUCHUTIINHBIL.

e ®opMHUpPOBaHHE OCHOBHBIX IMOHATHI TEOPHUH OOBIKHOBEHHBIX AU(QPepeHInanbHbIX
YpaBHEHUM.

e ®opMupoBaHME 3HAHUI O CBOMCTBAX pelIeHUH JudpepeHInanbHbIX YpaBHEHUH
IIEPBOTO MOPSAKA: C PA3ACILIIONIUMHUCS IEPEMEHHBIMH, OJTHOPOIHBIX U
MPUBOIALIMXCSA K HUM, YpaBHEHUH B MOJHBIX U depeHnnanax; oBiajieHue
TOYHBIMHM METOJIAMH UHTETPUPOBAHHUSI.

e ®dopmMmupoBaHHE 3HAHUN O JIMHEHHOM AuddepeHuaIbHOM YpaBHEHUU IIEPBOrO
nopsiaka. OBnazgeHue metoaamu perenus Jlarpamxka u beprysmm.

e @opMupoBaHME 3HAHMHI B BOIPOCAX CYIIECTBOBAHMS M €IUHCTBEHHOCTH PELICHUS
3anaun Komm s auddepennuanbHbIX ypaBHEHUH U CUCTEM.

e OsyageHue NOPUOIMKEHHBIMH W YUCIEHHBIMHM METOJIaMU  HMHTETPUPOBAHUS
g epeHInaIbHbIX ypaBHEHUH.

e ®dopmMmupoBaHHE 3HAHUN O JIMHEHHOM Aud@epeHIuaNIbHOM YpPaBHEHUHU I1E€PBOrO
nopsiika. OBnaznenue metoamu peuienus Jlarpamka u bepnymn.

e ®dopMupoBaHME YMEHUH U HaABBIKOB pelieHus IuddepeHInalbHbIX YpPaBHEHUH
BBICIIMX MOPSIKOB ITyTEM MOHWKEHUS MOPSAIKA YPABHEHHUS.

e @opMupoBaHHWE 3HAHMI O CTPYKType oOmiero pemeHuss auddepeHuaIbHbIX
ypaBHEHUH BbICHIMX NOPsAAKOB. OBiageHue MeroaoM Jlarpanxa.

e ®dopMHUpOBaHME YMEHHMH M HABBIKOB MOCTPOEHUS OOLIEr0 pPEUIeHHs JIMHEHHOTrOo
OJTHOPOJHOTO (D PEpEeHIINAIBPHOTO YpPaBHEHUS 7-TO TOPSAKA C TOCTOSHHBIMU
K03 (duLMeHTaMU B 3aBUCHUMOCTH OT 3HAUEHUN XapaKTEPUCTUYECKUX YUCEIL.

e @OpMHUpPOBAHME YMEHUHW W HABBIKOB B IOHWCKE YaCTHOIO PELICHUS JIMHEWHBIX
HEOJHOPOAHBIX TU(PPEepeHINATBHBIX YpaBHEHUI BBICHIMX HOPAIKOB IO IPaBOi
4yacTu clienuanbHoOro Buja. OBiajieHre METOI0M HEOIpeieIeHHbIX KO3 (hULeHTOB

e @opMupoBaHME 3HAHMM O CBOWMCTBAX PEIICHUN OJHOPOIAHOW JMHEHHOM CHCTEMBI
i depeHnnanbHbIX YpaBHEHUNH C MOCTOSHHBIMU Ko3(dduuuentamu. ObnazeHue
METOJIOM Jiepa.

e @DOpMHUPOBAHHME 3HAHUN O CTPYKTYPE PELICHUS HEOJHOPOIHOW JTMHEMHOW CHCTEMBI
g depeHnrnanbHbIX YpaBHEHUNH C MOCTOSHHBIMU Ko3(dduuuentamu. ObnazeHue
METOJJaMU HaXOK/JICHUs YaCTHOTO PEIICHHUS.

1.3 MecTo qucuMIInHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOM IPOrpaMMbl.

Hucuunnuna «{uddepennuanbubie ypaBHEHHUs» OTHOCUTCS K 0a3oBoi yactu bioka 1
"IucumminHel (Moaynau)" yueGHOro miaHa.

JUnst  ycIemHOro M3y4eHMs JUCUUIUIMHBI JOCTaTOYHO 3HAHMM M yMEHUHM 110
MaTeMaTHYeCKOMY aHaW3y B 00BbEME 3HAHUW TEepBOro Kypca. M3ydeHue maHHOU y4eOHOM
JUCUMIUIMHBI HAY4YMT CTYJEHTOB HPUBJIEKATh ISl PEIIEHUS €CTECTBEHHOHAYUHBIX MpobiieM
COOTBETCTBYIOILUNA  (U3MKO-MAaTEeMAaTUYECKUN ammapar M OPUTOJUTCS Uil YCHEIIHOIO
npoxoxaeHus [ MA.

1.4 Ilepeyenb MJIAHHMPYEeMbIX Pe3yJbTATOB O00yYeHHUS MO JUCHHUILIMHE (MOIYJIO),
COOTHECEHHBIX C MJIAHUPYEMbIMH pPe3yJabTATAMHU OCBOEHHS 00Pa30BaTe/IbHOI MPOrpaMMBbl.



N3ydenue naHHON yueOHON TUCIMILIMHBI HAIIPaBJIEHO HA (POpMHUpPOBaHUE Y 00yJarOIIHX-

cs1 00MmEeKyIbTYpHBIX 1 o0menpodeccruonanbubix kommneteHui (OK u OIIK) OK-3, OIIK-1,

OIIK-2.
No Nunexkc | Coneprxanue B pe3ynbTaTe uzydeHus: yaueOHON JUCITUTUTMHBI
. | KOMTEe- | KOMITCTEHIH oOyuaronmecs J0IKHbI
" | TeHuMH | (WM €€ 4acTH) 3HATH YMeTh BJIAIETH

1. OK-3 CriocoOHOCTD Pemats 3a1aun
HCII0JIb30BATh OcHoBHbIE 1o HaBbikamu
OCHOBBI 3KOHO- | TIOHATHUS U nuddepeHnrans | IpakTUYeCcKoro
MUYECKUX 3Ha- | TEOpeMbI Kypca HBIM HCII0JIb30BaHUS
HUH NpU OLEHKe | AU depeHlnanbH | ypaBHEHUSIM, @ | METOJI0B
3¢ (GEeKTUBHOCTU | BIX ypaBHEHUH U TaKxKe peueHus
pe3ynbTaToOB CIOCOOBI UX IIPUMEHSATH nuddepeHnranb
NeSITEIbHOCTH B | IPUMEHEHHUS B [IOJIy4YEHHBIE HBIX ypaBHEHUI
pa3IMYHbIX Ipyrux o0nacTax | 3HaHUS [IPU [P pelIeHUH
cdepax 3HaHUU pELICHUH 33J]a4 | pa3InYHbIX

Ipyrux 3aza4
JTUCLMILINH

2. OIIK-1 | CrocoGHOCTH Hcnonb3oBath HaBbIKaMU
MIPE/ICTABIATh HaBbikamu MPUOOpPETEHHBIE | KOPPEKTHOW U
a/IeKBaTHYIO MIPaKTUYECKOIO 3HAHUSA B | aJIeKBaTHOI
COBPEMEHHOMY | HMCIOJIb30BaHUS MOCJIEYIOIUX | IOCTAHOBKH
YPOBHIO 3HAaHUM | METOJOB PEIICHUS | HAYYHBIX 3ajad,
HAaY4YHYIO muddepeHnanbH | UCCIENOBAHUAX | UCHIOJIB3YA
KapTUHY MUpa | BIX YpPaBHEHUU MPHU METO/IbI
Ha OCHOBE | pELICHUH g depeHnranb
3HaHMUSI OCHOB- | Pa3JIMYHBIX 3ajau HBIX ypaBHEHUI
HBIX
MOJIO)KEHUH, 3a-
KOHOB u
METO/I0B ec-
TECTBEHHBIX
HayK "
MaTeMaTUKU

3. OIIK-2 | CriocoOHOCTH - 0a30BbIE MOHATHUS | - IpUJIATaTh - TIOHATUSAMU U
BBISIBIISITh TEOpUU [IOJIy4YEHHBIE METOaMHU
€CTECTBEHHOHA- | OOBIKHOBEHHBIX IIpU U3yYEHUU TEOpUU
YYHYIO muddepeHnanbH | AUCITUTUTMHBI muddepennuann
CYIIHOCTB bIX YPaBHEHUU 3HAHUA K HBIX YPaBHEHUI;
npoOem, - OIIpEeNIEeIeHUS] U pelIeHuo 3a/1a4 | -
BO3HMKAIOIIMX B | CBOMCTBA OC- B pa3IM4YHBIX MPUIOKEHUSIMU
xoje  mpodec- | HOBHBIX OOBEKTOB | (PU3HKHU U g depeHunab
CHOHAJIBHOU TEOpUU MaTE€MAaTHKH. HBIX YpaBHEHUU
NESITeNbHOCTH, | -  (OPMYIUPOBKHU K MEXaHUKe,
MIPUBJIEKAaTh JUIS | YTBEPXKACHUH, AIIEKTPOAUHAMHU
ux pELIeHUs | METOJIbI ux Ke,rUAPOIUHAM
COOTBETCTBYIOII[ | JI0Ka3aTeJbCTBA, UKE.
5071 ¢u3uKo- | BO3MOXKHBIE chepbl
MaTeMaTH- ux  (uzHUecKux

YECKHUH armapar

MIPUIIOKEHUM.




2. CTpyKTYpa M coiep:KaHHe JMCUHUIIIHHBI.

2.1 PacnipenesieHne TpyA0€MKOCTH JUCHUILIHHBI 110 BUaM padoT.

OO0mass Tpyrno€MKOCTh JUCUMIUIMHBI cocTaBisier 3 3ad.en. (108 wacoB), wux
pacmpeenieHre 1Mo BuiaM padoT MPEACTABICHO B TaOIHIIE
(Ons cmyoenmos ODO).
Bun yuebnoit paboTsl Bcero CemecTpbl
4acoB (4acel)
4

KonTakTHas paGora, B TOM 4ncJje: 10 10
AyIUTOpPHBbIE 3aHATHS (BCEro): 10 10
3aHATHS JTEKIIMOHHOTO TUIIA 4 4
JlaGoparopHbie 3aHATHS - -
3aHATHS] CEMUHAPCKOTO TUIIA (CEMHUHAPBI, 6 6
MIPAKTUYECKHUE 3aHSTHSI)
HNuas koHTaKTHas1 padora:
KonTpoas camoctositrensHoi paboTsl (KCP)
IIpomexyrounas arrectauus (MKP)
CamocrosiTesibHasi paboTa, B TOM YHCJIE: 94 94
[TpopaboTka yueGHOTO MaTepuasia 20 20
BrinosiHeHne MHIMBUTyalbHBIX 33JaHUM 60 60
IloaroroBka K TEKymemy KOHTPOJIIO 14 14
KoutpoJs: 4 4
ITonroToBka K 3a4eTy 4 4
OO0masi Tpy10eMKOCTh qac. 108 108

B TOM 4YHCJIe KOHTAKTHAsA 10 10

pabora

3a4. ef 3 3

2.2 CTpyKTYypa AMCUMILUINHBI:

Pacrnipenenenue Bu10B yueOHON pabOTHI U UX TPYAOEMKOCTH IO pa3/ieiaM JUCIUIUINHBL.
Pazgensl quciunmael, n3ydaemsie B 4 ceMmecTpe (ounasn hopma)

KosmuecTBo yacos
AynutopHas Breay
Ne HanmenoBanue pa3nenos UTOpHAs
Bcero pabora
paborta
J | 1I3 JIP | CPC

1 2 3 4 5 6 7
1.  |OcnoBuble noustHs. 3agaya Komru. 0,5 - - 3
2. |duddepennmanpubie ypaBHEHHsI IEPBOTO NOPSAKA. 1 2 - 35
3. |duddepenunanpHple ypaBHEHUS BHICHINX HOPSIKOB | 1 - 35




Cucrembl TUHEHHBIX U depeHIIaTbHBIX

o 1 2 - 15
YPaBHEHUM.

[IpuMeHeHNEe CTENEHHBIX PSIIOB K HHTETPUPOBAHUIO

. 0,5 1 - 10
g epeHnnaIbHbIX YpaBHEHUN

Hmoeo no oucyunnune: 108 | 4 6 - 98

[Ipumeuanue: JI — nexuuu, 13 — npaktudeckue 3anarusi / cemuHapsl, JIP — maboparopHubie
3anstust, CPC — camocTosTensHas padoTa CTyIeHTa

2.3 Conep:xkanue pa3aesioB JUCHUNIMHBI:
2.3.1 3ausaTHA JEeKIIHOHHOI'0 THIIA.

dopma
HanmenoBanue
Ne Copneprxanue pazziena TEKYIEro
paznena
KOHTPOJIS
1 2 3 4
I. [TonsiTe 06bIKHOBEHHOTO U depeHIInaIbHOTO OTBeThI Ha
OcuoBHble  |ypaBHenus. OOuiee u yacTHbie pemenus. I'paduk  |Bonpockt. biui-
noHATus. 3ajada perieHus. 3a1a4n, MPUBOIAIINE K o1Ipoc.
Ko ¢ epeHnaIbHbIM YPaBHEHUAM

2. |duddepennmnanpusie|. Hudbdepenumnansupie ypaBHeHHs mnepBoro |OTBeTH Ha
ypaBHEHHs 1epBoro |nopsaka. 3amada Komm. T'eomerpuyeckas  |Bompockl. Biui-

nopsiKa HMHTEpHpeTanus A hepeHInaIbHOrO | ompoc.
ypaBHeHusa. [losme  HampaBnenuil.  Merton
W30KJIUH.

VYpaBHEHHMsI IEPBOTO MOPsAKA C Pa3aeIAIOIUMHUCA
nepemeHHbIMU. OHOpOAHbIE MU epeHnanbHbIe
YpaBHEHHUS U MPUBOIALIUMUCS K HUM.

Jluneitnbie nudpepeHnuanbHbIe ypaBHEHUS
nepBoro nopsaka. Meroa bepnyinu u Jlarpanxka.
VYpaBHenue bepHyinu. YpaBHEeHHE B TOJHBIX
mudpdepenunanax. MHTerpupyrommii MHOKHUTEb.

[TonsiTue METPUUIECKOTO MPOCTPAHCTBA.
[TpuHIMI cKaTHIX OTOOPaKEHUH.
Teopema CymecTBOBaHHMS M €IUHCTBEHHOCTH

peleHns 3a1a4M Komm s
muddepeHnanTbHOro YpaBHEHHUS IepBOro
MOpsKa, pa3pernieHHoro OTHOCHUTEIILHO
IIPOU3BOTHOM.

OcoOble pemienus quddepeHInaIbHbIX YpaBHEHUH.
OruOaromias cemeicTBa KpUBbIX.

3. |duddepenunanvusie |[Iuddepennnanbapie ypaBHEHHUS BBICITUX OTtBeThI HA

YpaBHCHUS BBICIIUX |[TOPSIKOB, JOIYCKAIOIINE OHMKEHUS TOPSAIKA. BOIPOCHI. bimit-
MOPSIIKOB orpoc.




a) Ypasuenus suga y = f ().

0) YpaBHeHus BUaa
F(x R y("))= 0.
B) YpaBHEHHUs, HE COJIEpKAIINE HE3aBHCUMOTO

[IEPEMEHHOTO: F(y,y}”;...,y("))= 0.

Jluneitnple oaHoponHble U depeHIraTbHbIE
YpaBHEHHUS BBICUIETO MOPsIKA.

JluneitHO 3aBHUCUMBIE M HE3aBUCHMbIE (YHKIIHH.
Omnpenenurens Bponckoro. ®dyHaameHTasbHas
cucrema peuieHuil. OOiee peleHue JTMHEHHOTO
0JTHOPOIHOTO Tu(dPepeHInaTBEHOTO YpaBHEHHS.
Jluneitnbie HeogHOpPOAHBIE MU depeHIIaTbHbIE
ypaBHEHHUs BbIcuIero nopsjaka. CTpykrypa o01ero
pemienusi. Meron Jlarpanska Bapuanuu
IIPOU3BOJIBHOM MOCTOSIHHOM

Jluneitnbie nuddepenHnuanbHble ypaBHEHUS 1-TO
MOPSIJIKA C HOCTOSSHHBIMU KOA(PGUIIUEHTaAMHU.

OCHOBHBIE TTIOHATHS.

[TocTpoenue oOmero penieHns 0AHOPOJHOTO
nu(pdepeHInanbHOr0 ypaBHEHUS.

[Touck yacTHOrO penieHust HEOAHOPOJHOTO
YpaBHEHHUs U IPABOU YACThIO CIIELHAIBHOIO BUJA.

Jluneitnbie onHOpOAHBIE MU epeHnaIbHbIe
YpaBHEHHUS 1-TO MOPsiIKa C MOCTOSHHBIMU

ko3¢ duLmeHTaMu.

[TocTpoenune o0miero pemeHust ypaBHEHHUS.
Jluneitnbie HeoHOPOAHBIE MU depeHIaTbHbIE
YpaBHEHHUS 1-TO MOPsiIKA C MOCTOSHHBIMU

K03 purmeHTaMu 1 MpaBoil 4acThIO CHEIUATHLHOTO
BUJIa. MeTo1bl HAXOKIEHUS! YaCTHOTO PEIICHHUSL.

CucTeMbl THHEHHBIX
muddepeHnanTbHBIX
ypaBHEHUU

Cucrempl  auddepeHunanbHbIX  YpaBHEHUH,
OCHOBHbIE mTOHATUA. Da30oBoe MNPOCTPAHCTBO.
3agayua Komm Ui HOpMaJbHOM  CHUCTEMBI
mudpdepeHuranbHblXx  ypaBHeHHil.  Teopema
CYLIECTBOBaHUS W E€IUHCTBEHHOCTH pEIIEHUs
3amaun Komm.

MeTto MCKIIIOUEHUS Ul HOPMAaJbHBIX CHCTEM
mudpdepeHuranbHbIX — ypaBHEHUM  (CBeaeHUe
CUCTEMbI ypaBHEHUI K OJTHOMY YPaBHEHHUIO).
Meron Jlarpanka Bapualuuu IPOM3BOJIBHBIX
MIOCTOSIHHBIX MPU HAXOKJIECHUHU OOLIEro perieHus
JIMHEWHON HEOJTHOPOJIHOM CUCTEMBI YPABHEHHUH.
JInnelinas OJJHOPOTHAsI cucrema

OTBeTHI Ha
BoOMpockl. biwil-
OIIpocC.




¢ epeHInaIbHbIX YPaBHEHUHN C OCTOSHHBIMU

Kodpurmentamu. Haxoxnenne  pemeHus
CHUCTEMBI TI0O METO Ty Ditsiepa.
JInnelinble HEOTHOPOIHBIE CUCTEMBI

muddepeHInanbHbIX YPaBHEHUM C TIOCTOSHHBIMA
koadurmentamu. Ilonck 4acTHOro pemieHus B
cllydae MpaBbIX YacTell CeluagbHOro BU/A.
DNIEeMEHTHI TEOPUU YCTOMUUBOCTH

YPaBHEHUS BBICILINX

5. |Ilpumenenue [IpumeHenue creneHHsIx psioB Teimopa k OTBeThI Ha
CTENEHHBIX PAJIOB K [MHTETPUPOBaHUIO TU((EpEeHINANBHBIX YPaBHEHUH. |BOIpOCHL. Biui-
WHTETPUPOBAHUIO Ceenenne nudpepeHInaTbHOTO YPaBHEHHUS C orpoc.
nudepeHInaIbHbIX [CUCTEME allreOpandyeckux ypaBHEHUN
ypaBHEHUU

2.3.2 3aHATHSA CEeMHMHAPCKOI0 THIIA.
. dopma

Ne HanmenoBanue TemaTuka NpakTUYECKUX 3aHATHI TeKYIEro

paznena (ceMHHApOB) KOHTPOII
1 2 3 4
1. |OcuoBHuble noHsATUsA. |[ToHsTHE 0OBIKHOBEHHOTO MU (HEPEHIINATIBEHOTO OTBeThI Ha
3anava Ko ypaBHeHus. O61iee 1 yacTHble pemieHus. ['paguk  [Bompockl u
peuieHus. 3aauu, IPUBOISAIINE K pelieHue 3aau
g depeHnaIbHbIM YPaBHEHUAM
2. |Huddepentmansubie |[{uddepenunansupie YpaBHEHHUS nepBoro  |OTBeTHI HA
ypaBHEHus nepsoro |mopsaka. 3amada  Komm. I'eomerpmueckas  |Bompocsl u
nopsiKa HMHTEpHpeTanus Au(pHEpeHINAIBHOTO | pemeHne 3a1a4
ypaBHeHusa. [lose  HampaBnenuil.  Merton KoHTpOIbHAs
W30KJIUH. pabora.
VYpaBHEHUsI IEPBOTO MOPsiIKA C pa3AesOIUMUCS
nepeMeHHbIMU. OiHOpOAHbIE MU epeHnanbHbIe
YpaBHEHHUS U MPUBOIALIUMUCS K HUM.
Jluneitnsie nudpepeHnuanbHbIe ypaBHEHUS
nepsoro nopsaka. Meroa bepuyinu u Jlarpanxka.
VYpaBHenue bepHyinu. YpaBHEeHHE B TOJHBIX
mudpdepenunanax. MHTerpupyrommii MHOKHUTEb.
[Tonsitue METPHUUYECKOTO MIPOCTPaHCTBA.
[IpuHnum cxaThix 0TOOpaKEHUH.
Teopema cyliecTBOBaHHUS U €IWHCTBEHHOCTH
peleHns 3a1a4M Komm s
nudppepeHnnaibHOro YPaBHEHUSI  IIEPBOTO
MOPSLIIKA, pa3pereHHoro OTHOCHUTEIILHO
IIPOU3BOTHOM.
OcoOble pemienus quddepeHInaIbHbIX YpaBHEHUH.
OruOaromias cemeiicTBa KpUBbBIX
3. |duddepenmmansusie | AuddepeHnmanbabie ypaBHEHUS BBICIIAX OTtBeThI HA

BOIIPOCHI U




MOPSAKOB

MOPAAKOB, AOITYCKAIOIIHE IMOHUKCHUA ITOPAIKA.

a) Vpasrenns suma y = f(x).

0) YpaBHeHus BUaa
F(x R y("))= 0.
B) YpaBHEHHUs, HE COJIEpKAIINE HE3aBHCUMOTO

[IEPEMEHHOTO: F(y,y}”;...,y("))= 0.

Jluneitnple oxHOpoaHble nuddepeHIalbHbIe
YpaBHEHHUS BBICUIETO MOPsKA.

JIuHeitHO 3aBUCHMBIE M HE3aBUCHUMBbIE ()YHKIIHH.
Omnpenenurens Bponckoro. @yHaameHTaabHas
cucrema peuieHuil. OO1ee pelieHue JTUHEHHOro
OJTHOPOTHOTO Tu(dPepeHInaTEHOTO YpaBHEHHS.
Jluneitnbie HeogHOPOAHBIE MU depeHIaTbHbIE
ypaBHEHHUs BbIcuIero nopsijaka. CTpykrypa o01ero
pemienus. Meron Jlarpanska Bapuanuu
IIPOU3BOJIBHOM MOCTOSHHOM.

pelieHue 3aaad.
KontponbHas
pabora.

JInnelinble
nuddepeHnraibHbe
YpaBHEHHUS BTOPOTO
MOpsIIKaA C
MIOCTOSIHHBIMU

ko3¢ duLmeHTaMu.

. Jluneiinple oAHOpOJHBIE AUPPepeHInanbHbIe
YpaBHEHUS BTOPOTO MOPSAJKAa C IMOCTOSHHBIMU
ko3¢ duLmeHTamMu.

ITocTpoenue o01iero peneHys B cirydae:

a) pa3IUYHbIX XapaKTePUCTUUECKUX YHCENT,;

0) KpaTHBIX XapaKTEPUCTUUECKUX YHCEI;

B) B ClIydae KOMILJIEKCHO-COIPSDKEHHBIX KOpHEN
XapaKTepUCTUUECKOTO ypaBHEHUSI.

Jluneitnbie HeogHOPOAHBIE MU depeHIIaTbHbIE
YpaBHEHHUSI BTOPOTO MOPSJIKA C HOCTOSTHHBIMU
ko3 purmenTaMu U MpaBoi 4acThIo
CHEIHaIbHOTO BUAA:

a) f(x)=e™.

6) /()= P, (x).

r) f(x)= e™ (acosPx+ bsinPx).
[Torck 4acTHOTO pPEIICHHSI METOIOM
HEOIPEACIICHHBIX K0P PHUIIUESHTOB.

OTBETHI HA
BOIIPOCHI U
perieHue 3anaqy

JInnelinble
nuddepeHnraibHbe
YpaBHEHHUS N-TO
MOpsIIKA C
MOCTOSIHHBIMU

ko3¢ duLmeHTaMu.

Jluneitnbie nuddepenHnuanbHble ypaBHEHUS 1-TO
MOPSIJIKA C HOCTOSSTHHBIMU KOA(PGUIIUEHTAMHU.

OCHOBHBIE TTIOHATHS.

[TocTpoenue oOmero penieHns 0AHOPOTHOTO
T depeHInanbHOr0 ypaBHEHUS.

[Touck yacTHOTO penieHust HEOAHOPOJHOTO
YpaBHEHHUs U IPABOU YACThIO CIIELHAIBHOIO BUJA.

Jlunetinpie ofHOpOIHBIE TU(dEepeHITHATHHBIC

OTBETHI HA
BOIIPOCHI U
perieHue 3anaqy




YpaBHEHHUS 1-TO MOPsiIKA C MOCTOSHHBIMU

ko3¢ duLmeHTaMu.

[TocTpoenune o0miero pemeHust ypaBHEHUS.
Jluneitnbie HeogHOPOAHBIE MU depeHIaTbHbIE
YpaBHEHHUS 1-TO MOPsiIKA C MOCTOSHHBIMU

ko3 puimeHTaMu 1 MpaBoil 4acThIO CHENUATHLHOTO
BHJIa. MeTo1bl HaXO0KIEHUS! YaCTHOTO PEIICHMSL.

CucTeMbl THHEHHBIX
muddepeHnnanTbHBIX
ypaBHEHUU

Cucrempl  auddepeHuranbHblX  YpaBHEHUH,
OCHOBHbIE TMOHATHSA. Da3oBoe MPOCTPAHCTBO.
3ajmayua Komm uis  HOpManbHON  CHCTEMBI
mudpdepeHunanbblx  ypaBHeHuid.  Teopema
CYLIECTBOBAaHUS U €IUHCTBEHHOCTU pELICHUS
3amaun Komm.

MeTto MCKIIIOUEHHUS JUIsli HOPMAJIbHBIX CHCTEM
muddepeHuranbHbIX — ypaBHEHUM  (CBeaeHue
CUCTEMbI ypaBHEHUI K OJTHOMY YPaBHEHHUIO).
Meron Jlarpanxka BapualMd NPOU3BOJIBHBIX
MIOCTOSIHHBIX MPU HaXOKJICHUH OOIIEro perieHus
JIMHEWHON HEOJTHOPOJHOM CUCTEMBI YPABHEHUH.

JInnelinas OJHOPOIHAS cucrema
nudepeHInaIbHbIX YPaBHEHUHN € MOCTOSHHBIMU
Kodpurmentamu. Haxoxnenne  pemeHus
CHUCTEMBI TI0O METO Ty Ditsiepa.

JInnelinble HEOITHOPOHBIE CUCTEMBI

muddepeHInanbHbIX YPAaBHEHHH C TTOCTOSIHHBIMH
kod(durnmentamu. Ilonck 4acTHOro pemieHus B
cllydae MpaBbIX YacTell CelnaJIbHOrO BU/A.
DNEeMEeHTHI TEOPUU YCTOMUHNBOCTH.

2.3.3 JIaGopaTopHbI€e 3aHATHSL.
JlaGopatopHble 3aHATHUSA - HE IPELYCMOTPEHBDI.

2.3.4 [IpumepHasi TeMaTHKa KypCOBBIX padoT (IIPOEKTOB)
KypcoBblie paboThl - HE IPEAYCMOTPEHBI.

2.4 IlepeyeHb y4eOHO-METOUYECKOTO 00ecTIeYeHHUsI ISl CAMOCTONITEILHOM PadoThI

00y4arouXxcs Mo JUCUMUIIIMHE (MOIYJII0)

No Bux CPC T10 BBITIOJIHEHUIO CAMOCTOSATEILHON PabOTHI

1 2 3

1 |IIpopabotka yuebnoro | CremanoB B.B. Kypc auddepennnanbHbix ypaBHEHUN-
Marepuana M.,JIKH, 2016, 512 c.

https://e.lanbook.com/book/154#authors

2 |BeinonHenue Hanko ILE., ITonoB A.I'., KoxeBnukos T.5. Beiciias
HHIMBUAYAJIBHBIX MaTeMaTHKa B yIpaKHEHUAX U 3a1a4ax. Y.2 Yueb. [Tocobue
3aJaHui

i BTy30B. — M.: Beicu. mik., 2005. — 304
c.https://e.lanbook.com/book/154#authors

[Tepedyens yueOHO-METOIUUECKOTO 00ECTICYCHUS JUCIIUTUTHHBI




3 |IloaroTtoBka k TekymemMy|[lucemenckuii [[. T.KoHCnieKT neKumii Mo BHICHICH MaTeMaTHKE.
KOHTPOJIIO 2 9acThb. — 2-€ 3., uchp., — M.: Aiipuc-mipecc, 2003. — 256 c.:
https://e.lanbook.com/book/154#authors

Y4eOHO-MeTOAMUEeCKUEe MaTepHhalibl A CaMOCTOSATENbHON padoThl oOydarolmuxcs H3
YHUCJIa MHBAJIUAOB | JIUI C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 310poBbs (OB3) nmpenocTraBistoTcs
B (hopMax, alaNTHPOBAHHBIX K OTPAaHUYEHUSIM HUX 3I0POBBS U BOCTIPUATHS HHPOPMALIUH:

JUjis U1 ¢ HapyIIEHUSIMU 3PEHUS:

— B IIeYaTHOU opme yBeIMYEHHBIM HIPUPTOM,

— B (hopMe IIEKTPOHHOI'0 JOKYMEHTA,

JList AL ¢ HapyHIEHUsIMHU CITyXa:

— B IIeUaTHOM dopme,

— B (hopMe JIEKTPOHHOT'O JOKYMEHTA.

Jljig U1 ¢ HapyLIEHUSIMH ONIOPHO-JIBUTaTEILHOTO anmnapara:

— B IIe4aTHOM dopme,

— B (hopMe AIIEKTPOHHOI'0 JOKYMEHTA,

JIaHHBI TIepedeHb MOXKET OBITh KOHKPETH3UPOBAaH B 3aBHCHMOCTH OT KOHTHHIEHTA
00yJaronuxcs.

3. O0pa3oBare/ibHbIE TEXHOJIOTHH.

B mnpomecce oOydeHHsI CTYAEHTOB HCHOJB3YIOTCS TEKYIIHE OIPOCHI, KOHTPOJBHBIC
paboTHI, TMPOBOIATCS KOJUIOKBUYM, JIEKIIUH, MPAKTUYECKUE 3aHSATHS, KOHTPOJBHBIE pabOTHl U
sK3aMeH. B TeueHne ceMecTpa K KaKJIOMY JIAOOpaTOPHOMY 3aHSTHIO CTYACHTHI PEIIaloT 3a1a4H,
yKa3zaHHbIE [IpernojiaBaTeneM. B cemectpe mNpoBOAWUTCA MATh KOHTPOJBHBIX palboT (Ha
a00paTOPHBIX 3aHATHAX). 3aUéT CAAETCS TTOCIE CIaYH BCEX KOHTPOJIBHBIX PaboT.

Jlnist IuI ¢ OrpaHUYEeHHBIMH BO3MOXKHOCTSIMH 37I0POBBSI MIPEIYCMOTPEHA OpraHU3aIHs
KOHCYJIbTAIIMH C UCTIOIh30BAHUEM JIEKTPOHHOM MOYTHI.

4. OueHo4Hble cpeacTBa IS TEKYIIero KOHTPOJIsl yCIIeBaeMOCTH M NPOMEeKYTOYHOMH
aTTecTalnuM.
4.1 ®oHA OLIEHOYHBIX CPEICTB VIS IPOBeIeHNs TeKYIero KOHTPOJIs.

KoHmponbHasa paboma Nel

1.Haiitu oOuiee pemenue qudpepeHnnaibHOro ypaBHeHUs
y! — ex—y;
2. Haiitu pemenue nuddepeHnaibHOTo ypaBHEHUS
xy'+2y=2x" y(1)=0.

3. Pemuts muddepennmanbHoe ypaBHEHNE ¢ OJTHOPOIHOM TIPABOMl 4aCThIO



Y=
4. Pemnth nuddepeHnnanbHOe ypaBHEHNE
(Zey — x)y' =1; y(0)=0.
5. Pemnts ypaBHeHnue bepryinu

V' +2xy =2xy°,

KoHmponbHasa paboma Ne2

1. Haittu pemenue nuddepeHnaabHOTO ypaBHEHUS, YIOBIETBOPSIONIEE YKa3aHHBIM YCIIOBHSIM.
y"+81y =0, y(O) =2, y’(O) =4,
2. Haiitu oOmiee pemenre nudepeHnnanTbHOro ypaBHEHUS
y"-8y'+17y =0.
3. Haiitu o6miee pemenue auddepeHnaaisHOTO ypaBHEHUS
y'+7y =8y =10&>.

4. Pemuth cucTeMy ypaBHEHHH

d)ﬁ

1 _ 4

i N=V, Vs
dy,

2 4 -y,
T NTV,=Ws
dJ’3

—— ==y +2V..
i V2 Vs

5. Pemnts cucremy ypaBHEHUN



=Ly -y +x
e )

d
ﬁ:yl"'yz_zx
dx

KoMnekT 3aganuii 1 paﬁoTLI Ha MPAKTUHYCCKUX 3AHATUAX

Bapmuanr 1.
Haiitu o6miee pemenue auddepeHmaibHbIX YpaBHEHUN:
a)(x* = y? ' =20y ; B)2xpy = (y') -1;
6)xy' — y=x7; Nxy' +y=3.

Haiitu uactHoe pemieHue audQepeHIuanbHOr0  ypaBHEHHS,  YAOBJIETBOPSIOIIEE

HavaIbHEIM ycrioBusm )" +4y' + 4y = ezx,y(O) =1,y'(0)=-1.

dx
—=3x+y
y .| dt
Haiitu oOmiee pemienue cucremsl Aud@epeHuanbHbIX ypaBHEHUN p
D _gx+ y
dt

3anucaTh ypaBHEHHUE KPUBOH, MPOXOISIICH Yepe3 TOUKY A(5;2), €CJIM U3BECTHO, YTO

YIJI0BOM KO3(Q@PUIIMEHT KacaTelbHOM B JI000M ee Touke B 3 pa3 OoJiblle YrjioBOrO
ko3 uimenTa mpsMoi, COSTMHSIONIEH TOUKY A ¢ HA9aJlOM KOOP/IMHAT.

Haiitu oOmmee pemenne nuddepeHuansHoro ypaBHeHHS y” = sin x
Haiitu o6Omee pemenne muddepeHInaTbHOTO YpaBHEHUS METOJOM  BapHAaIlu

X

e
e —1

MIPOU3BOJIBHBIX TMIOCTOSHHBIX )" — y =



Bapmuanr 2.
1. Haiitu obuee pemenue nuddepeHnanbHbIX ypaBHEHUN:

a)xy' = yln(y/x); B)x'y' + x’y=1;
6) ydx —2xdy =2y"dy ; nxy' —y=+x"+y>.

2. Haiitu wuyactHoe pemenne aUPPEPEHIINATHPHOTO YpPaBHEHUS, YIAOBJICTBOPSIOIICE

HavansHeIM yenousam )" +4) —12y =8sin2x; y(0) =-1,)'(0) =1.

dx
—=4x+6y
y . ) dt
3. Haiitu obuiee penienue cuctembl JuddepeHnaIbHbIX YpaBHEHUH J .
& _ax+2 y
dt

4. Hailtu ypaBHeHHME KpUBOH, mpoxoisiiend yepe3 Touky A (10, 10) u, oGnanarouieii Tem
CBOMCTBOM, YTO OTPE30K, OTCEKAaeMBbI Ha OCH a0CIHCC KacaTelbHOUM, MPOBEICHHON B

000# TOYKE KPUBOH, paBeH KyOy aOCIIMCChI TOYKU KacaHUsI.

N 1
5. Haiitu obrmiee pemenne auddepeHinanibHOro ypaBHeHus y" = —
X

6. Haiitu oOmee pemenne audQPepeHINAIBPHOTO YpaBHEHUS METOJOM  BapHaIHl

3x
MIPOU3BOJIBHBIX MMOCTOSTHHBIX )" —6)'+9y = —.
X

4.2 D oHJ O1LIEHOYHBIX CPpEeaCTB AJisl IPOBEACHUSA HpOMe)KyTOqHOﬁ aTTeCTalnmn.
BOl'[pOCbI AJIsl MOATOTOBKH K 3a4€Ty

1. . @u3nyeckue U reOMeTpUUECKHe 3a/1a4M, IPUBOAALINE K AUPPepeHInaIbHOMY
YpaBHEHHUIO.

2. [TonsitTue OOBIKHOBEHHOTO JuddepeHnnanbHoro ypaBHeHus. OOmiee M 4YacTHBIE
pewienus. ['paduk pemieHus.

3. Huddepenunanbabie ypaBHEHUS epBoro nopsaaka.3anavya Komu.

4. I'eomerpuueckas  uHTepnperauus auddepeHuuanbHoro  ypaBHeHus..  llome
HarpaBJieHUd. MeTo1 N30KIIMH.

5. HuddepeHunanbible  ypaBHEHHsS  MEpBOrO  MOpSJKAa C  pa3JessIOIIMMUCS
[IEPEMEHHBIMHU.

6. Opnopoaubie quddepeHnaIbHble ypaBHEHUS.

7. YpaBHEHUSI, IPUBOIAIIUECS K OJHOPOAHBIM YPaBHEHUSM.

8. Jluneitnbie nuddepennnanbHble ypaBHEHUS IEPBOro nopsaaka YpasHeHue bepuymn.
9. Meton bepnymnu u Jlarpanxa peuieHust TuHeiiHOro AudQepeHuanbHOro ypaBHEHUS
MIEPBOTO MOPSIJIKA.

10. VYpaBHeHUe B OJNHBIX AU depenunanax. MHTerpupyrommil MHOXKUTEb.

1. Teopema cCylecTBOBaHMS M €IMHCTBEHHOCTH pemieHds 3agaun  Komwm s

nupdepeHInaIbHOr0  YpaBHEHHMsSI TEPBOrO  IMOPSIKA, Pa3pelIeHHOr0  OTHOCHUTEIbHO
IIPOU3BOTHOM.

12. [TonsiTe MeTpuueckoro npocrpancTsa. [IpuHIMI CKAaThIX OTOOPaKEHUH.

13. Jloka3aTrenbCTBO  TEOpEMbl  CYHIECTBOBAHUS M €IUHCTBEHHOCTH  PEHICHUS
I epeHInaIbHOr0 ypaBHEHUS [IEPBOro MOPSIIKA.



14. Meroasl mnpUOMMHKEHHOTO pelieHuss Ju¢QGepeHlnaIbHOr0 YpaBHEHHsI IEPBOTO

MOPSLIIKA.

15. VYpaBHeHus, He pa3pelICHHbIE OTHOCUTEIBHO POU3BOIHOM.

16.  OcoOsie pemenus quddepeHnnanbHbIX ypapHeHUH. Orubdaromnias ceMencTBa KPUBBIX.
17. HuddepenunanbHble YpaBHEHHs BBICIIMX HOPSAIKOB, OCHOBHbIE MOHATHS. Teopema
CYLIECTBOBAHUS U €IMHCTBEHHOCTHU

18.  Jluddepennuanbuble ypaBHEHUS BBICIIMX IOPSAKOB, JOMYCKAIOIIUE MMOHMKEHUS
MOPSIIKA:

a) ypasrenus suma ¥ = f(x);
0) ypaBuenuns Buga F(x, (k), (kﬂ),..., ™)= 0, He cogepkale UCKOMOM KITUH;
yp Yoy y p YH

B) ypaBHeHUs Buaa F (y, ..., y("))= 0, HE coneprkalre HE3aBUCUMOTO TIEPEMEHHOTO.

19.  JluneliHple oOJHOpOJAHBIE AU(QepeHInaNIbHble YpPAaBHEHHS BBICHIETO MOPSAJIKA.
JluneitHo  3aBucuMble W He3aBucumble  ¢QyHkuuu.  Omnpepenutens  Bponckoro.
@dyHnameHTanbHass cucremMa peuieHuid. OOmee penieHne JUMHEHHOrOo  OJAHOPOIHOIO
nuddepeHInanbHOr0 ypaBHEHUS.

20.  JluneliHple HeOJHOpOJHBIE nuddepeHIaTbHble YPaBHEHMS BBICILETO MOPSIKA.
Crpykrypa obmiero pemenus. Meron Jlarparka Bapuanuy MpoOU3BOJILHON TOCTOSHHOM.
21.  JluneliHble OAHOPOJHBIE AU(QEepeHLnanbHble YpPaBHEHUS BTOPOro MOPSJKa C

MOCTOSAHHBIMU KO3 dunnentamu. [loctpoenue ob1iero pemeHus B cirydae:

a) pa3IUYHbIX XapaKTEPUCTUUECKUX YHCET,

0) KpaTHBIX XapaKTEPUCTUUECKUX YHCEI;

B) B ClIydae KOMILJIEKCHO-COIPSDKEHHBIX KOPHEN XapaKTepUCTUYECKOTO YPaBHEHHUS.
22.  JluHeliHble HEOAHOPOHbIE AUPPepeHInaNIbHbIE YPaBHEHUS BTOPOTO MOPsIIKA C
MOCTOSIHHBIMH KO3()(ULIMEHTaMU U MPaBOI YaCThIO CIEIMAIIbHOTO BUJA:

a) f(x)=e™.
6) £ ()= P, (x).
B) f(x)= e* (acosPx+ bsinPx).

[Torck 9acTHOTO pEeNICHHUsI METOIOM HEOTIPEIeICHHBIX KOA(h(DHUITEHTOB.

23.  JluHeliHble OAHOPOJHBIE AU(PepeHLInaTbHbIe YPaBHEHUS 1-T'O TOPSAIKA C
MOCTOSIHHBIMU KO3 duninentamu. Iloctpoenue o61iero pemenrs ypaBHEHUs.
24.  JluHeliHble HEOAHOPOHbIE AUPPepeHInaTbHbIE YPABHEHUS 1-T'O TIOPSAIKA C

MMOCTOSTHHBIMH KO3 (GUIIMEHTAMH U MPABON YaCThIO CIIEUATILHOTO BUIa. MeToabl
HAXOXJEHUS YACTHOTO PEUICHUS.

25.  Cucrembl auddepeHUUanbHBIX  ypaBHEHUH, OCHOBHble MOHATHSA. dDa3oBoe
MIPOCTPAHCTBO.

26. 3anaya Komm 115 HopMalibHOHM cucteMbl quddepeHnnanbHbIX ypaBHeHU. Teopema
CYLIECTBOBaHUS U €IUHCTBEHHOCTH peuieHus 3aaaun Komu.

27. Merton Jlarpanyka Bapualuu MPOU3BOJBHBIX MOCTOSSHHBIX MPU HAXOXKICHUH OOIIETo
penieHust TMHENHON HEOTHOPOJHOM CUCTEMBI YPAaBHEHUM.

28.  JluneliHas onHOpoAHAasi cucTreMa Aud@epeHIUaNbHBIX YPAaBHEHUN C MOCTOSHHBIMU

kos¢¢punmentamu. HaxoxaeHue pemeHuss CHUCTEMbl METOJIOM HCKIIIOYEHHs (CBEAEHUE
CUCTEMbI ypaBHEHUI K OJTHOMY YPaBHEHHUIO).

29.  JluHeliHbIe HEOJHOPOIHBIE CUCTEMBI AUPPEepEeHINATbHBIX YPABHEHHUH C MOCTOSHHBIMU
ko3¢ punmentamu. [Touck yacTHOTO peleHus B Cliyyae MpaBbIX YacTel crielnaibHOro BUA.
30.  HurerpupoBanue nuddepeHanbHbIX YpaBHEHUN IPYU HOMOIIM CTEIIEHHBIX PSJI0B

Kpurepuu onienuBanus Konuuectso 6amios




OtBeT l"paMOTHblf/'I, JJOTUYHO I/ISHO)I(GHHLIfl, HETOYHOCTH OTCYTCTBYIOT.
[IposiBiieHa gocTaToyHas HaydHas U 00pa30BATEIBHOKYIbTYpHAS 5
pyauiys. 3agada pemnieHa 6e3 omuoox.

OTBeT rpaMOTHBIH, JIOTUYHO W3JI0KEHHBIN. [[oTyIieHbl HEKOTOPhIE

4
HETOYHOCTHU. 3a/1aua pPelieHa BEPHO.
B oTBete 3HaunTenbHBIE TPOOEIBI B PYyHAAMEHTAIBHBIX 3HAHUSAX, 3
JOITyCKAIOTCS CYIIECTBEHHBIE OIMOKH. 3a1a4a penieHa He TIOJTHOCTBIO.
B oTBete 3HaunTenbHBIE TPOOEIBI B PYHIaAMEHTAIbHBIX 3HAHUSAX, >

JIOITYCKAIOTCS CYLIECTBEHHbIE OMIMOKU. 3a/1aua He pelleHa.

OneHouHble CpPEACTBA JUIsl WHBAJIUAOB M JIMI C OrPAHUYEHHBIMU BO3MOKHOCTSIMH
3/10pOBbsI BHIOMPAIOTCS C YIETOM UX UHIUBUIYAIbHBIX IICUXO(PHU3NYECKIUX OCOOCHHOCTEN.

— NpH HEOOXOAMMOCTH HWHBAIUAAM M JIMIIAM C OTPAaHMYCHHBIMH BO3MOXXHOCTSIMH
3J10pPOBbSI IPEIOCTABIISIETCS JOMIOJHUTENBHOE BPEMsI JIJIsl IOJTOTOBKM OTBETA HA 3K3aMEHE;

— IIpU MPOBEIECHUU MPOLIETYpPhl OLIECHUBAHUS PE3yJIbTaTOB 00YUYE€HUs MHBAJIUAOB U JIMIL C
OTpaHUYEHHBIMH BO3MOXKHOCTSIMU 3/10POBbsI MPEAYCMATPUBAETCS HUCIIOJIb30BAaHUE TEXHUUYECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX WHIAMBHIYAITBHBIMH OCOOCHHOCTSIMU;

— IIpU HEOOXOAUMOCTH JUIs 00Y4arOIIUXCsl C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBBS
U UHBANUAOB TMpolLEaypa OLEHUBAHUS pPE3ylIbTaTOB OOY4YeHHsS] MO JUCHUUIUIMHE MOXKET
MIPOBOJUTHCS] B HECKOJIBKO 3TAIOB.

[Ipouenypa olieHHBaHUS PE3yAbTATOB OOY4YEHHUS MHBAIUJOB M JIUI[ C OIPaHUYEHHBIMHU
BO3MOXHOCTSIMU 3JIOPOBbS IO JUCLUIUIMHE (MOIYNII0) MpeAycCMaTpUBaeT IPeJI0CTaBICHHE
nHbopmanmi B (opmax, aganTUPOBAHHBIX K OTPAaHUYCHUSM HX 3I0POBbSI M BOCIPHUSATHS
uHpopMaLnu:

Jljig 11 ¢ HapyIIEHUSIMU 3PEHUS:

— B IIe4YaTHOU opme yBeJIMYEHHBIM HIPUPTOM,

— B (hopMe JIEKTPOHHOT0 JOKYMEHTA.

JList AL ¢ HapyHIEHUsIMHU CITyXa:

— B IIeUaTHOM dopme,

— B (hopMe JIEKTPOHHOTO JOKYMEHTA.

Jljig U1l ¢ HapyLIEHUSIMM ONIOPHO-JBUTaTEIbHOTO anmnapara:

— B IIe4aTHOM dopme,

— B (hopMe JIEKTPOHHOTO JOKYMEHTA.

JIaHHBI TIepeYeHb MOXKET OBITh KOHKPETH3UPOBAaH B 3aBHCHMOCTH OT KOHTHHIEHTA
00yJaronuxcs.

5. IlepeyeHb OCHOBHOW W [JONOJHHMTEJLHOH y4eOHOH JHMTepaTypbl, HEOOXOAUMOI
AJISl OCBOEHMS JMCHUILIMHBI (MOAYJIfA).

6.1 OcHoBHas JIUTEpaTypa:
1. ®ununnoB A.®. Beenenue B Teoputo quddepennnanbabix ypasuenuii-M. Jlenanp, 2015, 240
C.

2. CrenanoB B.B. Kypc nuddepenunansubix ypasaenuii- M., JIKH, 2016, 512 c.
3. Dnecrons JI.O. Iuddepennmnanpasie ypaBaenus- M. ,bykunuct, 2009, 320 c.

4. ®dwmnmoB A.®. COopuuk 3amad mno auddepeHIraTbHBIM ypaBHEHUSIM. Y4eOHOE
nocobdue.- M., Jlenann, 2015, 170 c.




JIyist OCBOEHUSI TUCIMIUIMHBI MHBAIMIAMH U JIUIIAMU C OTPAHUYECHHBIMH BO3MOKHOCTSIMU
30POBbS HMMEIOTCA M3JaHUS B JJIEKTPOHHOM BHJIE€ B JJIEKTPOHHO-OMOIMOTEUYHON CHCTEME
«JIanpy.

6.2 lonoJiHUTeIbHAS JIUTEpaTypa:
1.. Crenanos B.B. Kypc nuddepennmanbusix ypasaenuil. — M.:KomKnura, 2006. — 472 c.

2. [lucemenckuii [l. T.KOHCIEKT JIEKIIMI MO BBICIIEH MaTeMaTUKE. 2 4acTb. — 2-€ U3J., UCIp.,
— M.: Aiipuc-nipecc, 2003. — 256 c.: ui.

3. Byrpos f1.C., Hukonbckuit C.M. luddepenuuansusie ypapHeHus u j1p. — M.: Hayka,
1985.

4. OununnoB A.®. CoopHUK 33124 10 quddepeHnnaabHbIM ypaBHeHusM. — M.: Hayka,
1985. - 128 c.

5. Hanko ILE., ITonos A.T'., KoxxeBnukoB T.fl. Beicias Maremaryka B ylpaKHEHHUSIX U
3amayax. Y.2 Yueb. [locobue s BTy30B. — M.: Beicur. mik., 2005. — 304 c.

5.3. [lepuoguyecKkue U3aHMUS:
He ucnons3ytores npu n3ydeHun JaHHOTO Kypca.

6. Ilepeyenp pecypcoB  HMH(OPMANUOHHO-TEJEKOMMYHHMKAIMOHHON  CeTH
«/HTEepHEeT», HEOOXOAMMBIX JI OCBOCHHUS IMCHUILIMHBI (MOZYJIs).

1. ObC "Vuusepcurerckas 6udauoreka ONLINE" — http://biblioclub.ru/

2. DnextpoHHas OubamoTedHas cucrema u3garenbceTa "Jlanp" — http://e.lanbook.com/

3. DnextpoHHas 6ubnnoreynas cucrema "lOpaiit" — http://www.biblio-online.ru/

4. Scopus — 6a3a maHHBIX pedepaToB U nUTUPOBaHUs — http:// www.scopus.com/

5. Web of Science (WoS) —
http://apps.webotknowledge.com/WOS _GeneralSearch_input.do?product=WOS &search_mode=
GeneralSearch&SID=V2yRRW6FP9RssAaul78&preferencesSaved

6. Hayunas snexrponnast oubnuotexa (HOb) — http://www.elibrary.ru/

7. ApXuB Hay4yHBIX >)KypHaJoB — http://archive.neicon.ru/

8. Dnexrponnas bubnuoteka [quccepramnuii — https://dvs.rsl.ru/

9. HanimonaneHas snexkTpoHHast ondmuoTteka — http://H36.pd/

10. ba3a y4eOHBIX TJIaHOB, YIEOHO-METOJUICCKUX KOMILJIEKCOB, ITyOIUKAINi 1
koH(pepennuii — http://infoneeds.kubsu.ru/

7. Meroauueckue YKa3aHusl I OOYYAIOUIUXCH IO OCBOEHMI) JIMCUHMILIHHBI
(Moay.Jisi).

CamocrosrenbHas padoTa CTyJIeHTa SBISETCS HEOOXOOUMOM M KpaliHe BaKHOU mpu
M3yYEHHH JFO00TO TEOPETHYECKOTO WIIM TMPAKTHYECKOro Y4eOHOro Kypca W JIOJDKHA OBIThH
MpaBWJIbHO oOpranuzoBaHa. llpexzae Bcero, HeoOxoaumo, 4TOOBI 3Ta pabota ObLIa
CUCTEeMAaTUYeCKON U peryiaspHoil. B momois CTyqeHTy Y4eOHbIM IIJIJaHOM pPEKOMEHJO0BaH
rpaguk caMocTosATenbHON paboThl. [lpu ’kemaHuM CTYACHT MOXKET BOCIOJIB30BATHCS JTHUM
rpadpuxkom. CamocrosiTenbHas pabOT JEIUTCS MEXAYy TEOPEeTHUECKOM dYacTbio Kypca U
MPAaKTUYECKOH, HO OSTO JEJCHHE HE HOCHUT (POpPMajIbHOTO XapakTepa, MOCKOJBKY pPEUICHHE



MPaKTUYECKUX 3a/1a4 MpeayCMaTpUBaeT 3HAHUE OCHOBHBIX TEOPETUUYECKUX MOHATUN U METOJIOB,
a TEOPETHYECKHUE 3HAHUS B CBOIO OYepeb HE MOT'YT yCBauBaThbcs 0€3 MPaKTUYECKOW paboThl ¢
TEOPETUYECKUMU KOHCTPYKIUSIMHU.

[Ipy moAroToBKe K MPAKTUYECKOMY 3aHATUIO CTYIEHTY 11€J1eCOO0pa3sHO MO3HAKOMUTHCS
CHayaja ¢ TEOPETUYECKUMU MOHATUSMHU, OTHOCSAIIMMHUCS K JTaHHOMY pa3fielly, YTOObl ySCHUTh
Uis cedsi CMBICIIOBYIO 4acTb paboThl. JlJis 3TOro peKoMEHIyeTcsi MPOYMTATh JIEKIUH WU
y4eOHUKH, B KOTOPBIX OCBELIAIOTCS COOTBETCTBYIOIHME BOMPOCHL. ECTECTBEHHO, CTYIEHTY
HeoOs3aTeNIbHO HCIOJIb30BaTh JIMIIb JIUTEpaTypy, YyKa3aHHyi0 B OuOnuorpaguu, HO Ha
HaYyaJIbHBIX CTAJUSAX U3YUYEHHUS MaTepuana 3To JenaTh jkenaTesibHo. Co BpeMEHEM paclllupeHHe
MCII0JIb30BAHUS JINTEPATYPHBIX UCTOYHMKOB MOXHO JIMIIb NPUBETCTBOBaTh. [lepen pemenuem
JOMAIlHUX 3a/Jad CTYACHTY IeJlecooOpasHO IO3HAKOMUTCS CHaudajga C COJAEpIKaHHe
MPEbIAYILIEro 3aHATHs, YSCHUTH Ui ce0sl METObl pelIeHUs 3aJad paccMaTpUBaeMOro THUIIA.
[Ipu 3TOM y cTy/neHTa €CTECTBEHHO BO3HUKAIOT 3aTPYAHEHUSI U BOIPOCHI, KOTOPHIE OH MOXKET
3aJ1aTh MPENOoJIaBaTeN0 Ha CIEAYIOIIEM IPAKTUUYECKOM 3aHATHH. JIt000e MpakTHUecKoe 3aHsITHE
HayMHAeTcsd ¢ pa30opoB BONPOCOB U 3aTpyAHEHHM 1o JomamiHeMmy 3aaaHuio. dopma
MPAKTUYECKUX 3aHATUH, OCOOCHHO 3aHATHM Ja00paTOPHBIX, MPEIYyCMaTPUBACT TUAIOT MEXKIY
CTYIACHTaMH U TpernojaBaTesieM. IIpakTuka Mokas3blBaeT, 4TO CTYAEHThl OXOTHO NMPHUOErarT K
MPsIMOMY JIMAJIOTy C IIPErnojaBaTesIeM U yMEIOT U3BJeub Ui ce0sl MOJIb3y U3 COOTBETCTBYIOIIETO
nuanora. Kaxnas Tema 3akaH4YMBaeTCd WTOTOBOW KOHTPOJIBHOW pPAabOTON C BBICTAaBICHHEM
oneHkd. CTyAeHT JAODKEH NOJYyYUTh 10 KaXJ0HW KOHTPOJbHOM paboTe XOTs Obl
YIOBJIETBOPUTENbHYIO OLIEHKY, HHAU€ OH IOJIy4aeT JOTMOJHUTEIbHOE 3aJaHhe C 00s13aTeIbHBIM
YCJIIOBHEM OTpPaOOTKH HEYAOBJICTBOPUTEIHLHON OIICHKHA IO COOTBETCTBYIOIIEH KOHTPOJIBHOMN
pabore. Ot OTPabOTKM NMPUHUMAIOTCS IPENOAABATEIEM, BEAYILUM IMPAKTUYECKHE 3aHSATUS B
TeyeHue Bcero cemectpa. [lo pesynbraraM KOHTPOJIBHBIX pabOT M UX OTPabOTKaM CTYIEHTY
BBICTABJISIETCSI MTOrOBasi OLEHKA M0 IPaKTUKE, OMNpEeIeNEHHBIM 00pa3oM BIIMAIONIAs HA €ro
3a4€THYIO OLICHKY.

B ocBoeHuu aucUMIIMHBI MHBAJIMIAMH U JIMLAMHU C OTPaHUYEHHBIMU BO3MOXKHOCTSIMU
3I0pOBbsl OOJIBIIOE 3HAYEHHE MMEET WHAMBHAyallbHas ydeOHas paboTa (KOHCYIbTaLUU) —
JIOTIOJTHUTEIBHOE pa3bsiCHEHHE yueOHOro MaTepHara.

WuauBuayanbHble KOHCYJAbTAllMM 10 HPEIMETY SBISAIOTCA BaXXHBIM  (AKTOPOM,
CHOCOOCTBYIOLIUM MHJMBHIyaTH3alUU O0yYEHHs] U YCTAaHOBJICHUIO BOCIIUTATENLHOTO KOHTAKTa
MEXAy IHpernojaBaTesieM U 00yJarolmMMCs WHBAJIMIOM WIM JIMLOM C OrpaHUYEHHBIMU
BO3MOXHOCTSIMU 3JI0POBBSI.

I'paduk camocTosiTeTbHOM pabOTHI

Ne Bunet /popmer CP ®opma oTuéTa Cpoku
OTYETHOCTH
1 |BemosHeHue Tekymux njomamnux | IIpenbsBienue B teuenune cemectpa
3a/IaHUI BBITIOJTHEHHBIX ~ JIOMAalIHUX

3aJlaHui 10 TpeOOBaHUIO

2 | BoimosiHeHue KOHTPOJIbHBIX paboT | Crauya KOHTPOJIBHBIX paboT | B cooTBeTcTBUU C
y4eOHBIM rpapuKomM

3 | OtpaboTka HeymoBIEeTBOpUTEIbHBIX | Cnaya 3auéTta Konen nexabps
OLCHOK II0 KOHTPOJIbHBIM pa60TaM

8. lepeuens MH(POPMANMOHHBIX TEXHOJIOTHI{, HCMOJIb3yEeMBbIX NMPH OCYILIECTBIEHHH
o0pa3oBaTe/IbHOIO Npolecca Mo AUCHHUIIMHE (MOYJII0).

8.1 Ilepeyenb HH(POPMALMOHHBIX TEXHOJIOIHH.

— COop, xpaHeHue, cUCTeMaTU3alMsl U Bbliaya y4eOHOM 1 HaydHOH MH(pOpMaIIy;

— O0paboTKa TeKCTOBOM, rpaduyecKoil U sMIUpUUYECKOil HHpopManuy;

— TloaroroBka, KOHCTPYMpPOBAaHWE ¥ TMPE3CHTAIMSl WMTOTOB HCCIEIOBATEIBCKONH |
AHATTUTHYECKOW JACATEIbHOCTH;



— Mcnonb3oBanue 3J€KTPOHHBIX IPE3EHTALMN [IPY IPOBEIECHNUN IPAKTUUECKUX 3aHATHI;

— Pabora ¢ uHQOpMaIMOHHBIMH CIIPABOYHBIMU CUCTEMAMHU;

— Mcnonp3oBanue 351eKTPOHHOM MOYTHI ITpernoaBareseil 1 00yJaronuxcs 1Jis pacChbUIKy,
MEPENUCKH U 00CYKIEHUSI BOSHUKIINX Y4€OHBIX MPOOIIeM.

8.2 IlepeyeHb HEOOXOAUMOI0 MIPOrPAMMHOI0 O0ecevYeHus.
— OducHslii naker npunoxxenuit Microsoft Office.

8.3 Ilepeyenb MHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM:
— DnektpoHHbIe pecypebl onbmuotexku Kyol'Y — https://kubsu.ru/node/1145

9. MaTepI/laﬂbHO-TeXHl/l‘leCKaﬂ 6333, HeoOXoauMasi s OCYIICCTBJICHUSA
06pa30BaTeJ1bHOFO npomecca nmo IMCUMIIMHE (MO}IyJ’IlO).

MarepuaapHO-TEXHIYECKOE 00eCIIeUeHUE TUCIIUIUINHBI (MOIYIISA) U
Ne|  Bun pabot p S (Mopys)

OCHAIIEHHOCTh
Jlekunonneie | JIeKUMOHHAas ayAuTOpHUsSA, OCHAILEHHAs MPE3CHTAMOHHONW TEXHUKOU
3aHATUA (mpoexTop, 9KpaH, KOMIIBIOTEP/HOYTOYK) M  COOTBETCTBYIOIIUM

nporpaMmHbIM obecnieueruem (I10).

Cemunapckue | CrneunuanbHOE IOMEIEHUE, OCHALIEHHOE IPE3CHTAlMOHHON TEXHUKOU

3aHATUA (mpoexTop, 9KpaH, KOMIIBIOTEP/HOYTOYK) M  COOTBETCTBYIOIIUM
nporpaMmHbIM obecnieueruem (I10).

['pynmioBsle AyauTopusi OCHalleHHAas KOMIIBIOTEPHOW TEXHUKOW C BO3MOYKHOCTBIO
(MHAMBUAYaATb | MOJKIIOYEHUS K ceTH «HTepHeT», MporpaMMoil SKpaHHOTO YBEIUYEHUS U
HEIE) obecrieueHHas JOCTYIIOM B 3JIIEKTPOHHYIO nH(pOpMaIMOHHO-
KOHCYJIbTallMM | 00pa30BaTelIbHYIO Cpey YHUBEPCUTETA.

Texymnii AyauTopusi OCHalleHHAs KOMIIBIOTEPHOW TEXHUKOHW C BO3MOYKHOCTBIO
KOHTpOJIb, noAKIoueHus K cetu «MHTepHeT», IporpaMMoil IKpaHHOTO YBEJIUYEHUS U

MIPOMEXYTOUYH | oOecrieueHHas JIOCTYIIOM B 3JIEKTPOHHYIO nH(pOpMaIMOHHO-
as aTTecTalusl | o0pa30BaTeIbHYIO CPely YHUBEPCUTETA.

Camocrositens | Kabuner 1isi camMocTosITeNIbHOM pabOThl, OCHALICHHBIH KOMIIBIOTEPHOMN
Has paboTa TEXHUKOW € BO3MOKHOCTBIO TMOJKIIOYEeHHs K cetu «VHTepHeT»,
[POrpaMMOl 3KpPaHHOTO YBEIMYEHHUS U OOECIEeUeHHBIH JOCTYIIOM B
JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BATENbHYIO CPEly YHUBEPCHUTETA.




