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1 Heau n 321244 M3y4YeHUs1 AUCHMUILINHBI (MOIYJIs1).

1.1 Ilean ocBOeHUS TUCHUIIMHBI.

Henstmu mucrutuinabl «JluddepeHnnanbabie ypaBHEHUS» SBISIOTCS: OPMUPOBAHUE
MBIILICHUS B KATETOPUsAX OECKOHEYHO MAJIbIX U YMEHHUS MOJIETTUPOBAThH peaibHbIe SBICHUS
MeToaaMu Teopun auddepeHnnanbHbIX YpaBHEHUI.

1.2 3agauyu AUCHUILIMHEL.

e @DOpMHpPOBAHHE OCHOBHBIX MOHSATHHA TEOPHUH OOBIKHOBEHHBIX IH((epeHIINaTIbHBIX
YpaBHEHUH.

e ®opMHpOBaHUE 3HAHUN O CBOWCTBAX peuleHuit 1udhepeHnnanbHbIX ypaBHEHHUI
IIEPBOTO NOPAJIKA: C Pa3ACIAIOIMMUC IEPEMEHHBIMU, OJHOPOAHBIX U
HNPUBOASALIMXCS K HUM, YPABHEHUH B MOJIHBIX U depeHIanax; opjlajieHue
TOYHBIMHA METOJAMU UHTETPUPOBAHUS.

e @dopmupoBaHUE 3HAHMA O JMHEHHOM nupdepeHInalIbHOM YpaBHEHUM IE€PBOIrO
nopsiaka. OBnanenue Merogamu pemenus Jlarpanyka u bepryim.

e @opMHpOBaHME 3HAHMI B BONPOCAX CYLIECTBOBAHMS M E€IMHCTBEHHOCTH PEIICHMS
3amaun Kommm utst muddepeHnanbHbIX ypaBHEHUN U CUCTEM.

e OnnageHue MNpPUOMIKEHHBIMM UM YHUCICHHBIMH METOJAMU  HMHTETPUPOBAHUS
muddepeHIaNbHBIX ypaBHEHUH.

e @OopmupoBaHHE 3HAHWHA O JWHEHHOM aupdepeHnaIbHOM YpPaBHEHHH IE€PBOTO
nopsiaka. OBnagenue Metonamu perienus Jlarpamxka u bepaysim.

e @DopMHMpPOBaHHWE YMEHUI M HABBIKOB pelIeHUs Au(QepeHIHaIbHbIX YpaBHEHHM
BBICHIMX ITOPSKOB IIyTEM IOHWKECHHUS IOPAIKA YPABHEHUS.

e @dopMmHMpOBaHUE 3HAHUH O CTPYKType oOmiero pemeHus AuddepeHInanbHbIX
YPaBHEHHUH BBICIINX NOPsAKOB. OBnaneHue metonom Jlarpanxka.

e ®dopmMmupoBaHHE YMEHUH M HaBBIKOB IOCTPOEHUS OOIIET0 PEHIEHUs] JIMHEHHOTrOo
OJTHOPOJHOTO TU(PEPEHIINAIBHOTO YpaBHEHUS N-TO TOPSAKAa C TMOCTOSTHHBIMH
K03 pHIIMEeHTaMU B 3aBUCUMOCTH OT 3HAYEHUH XapaKTePUCTUUECKUX YU CEI.

e @OpMHpPOBAHME YMEHUW W HABBIKOB B IIOMCKE YAaCTHOIO PEIICHUS JIMHEHWHBIX
HEOJIHOPOAHBIX JU((PepeHIINaTbHbIX YPABHEHUH BBICHIMX IMOPSAKOB IO MPaBOi
YacTH clieruanbHoro Buaa. OBlazieHne METOI0M HEOoIpeIeIeHHBIX KO3 (UIIMEHTOB

e @opMHpOBaHUE 3HAHHUNM O CBOWCTBAX PEIICHUM OAHOPOMHOM JIMHEMHOW CUCTEMBI
muddepeHIMANbHBIX YPaBHEHUH C TOCTOSHHBIMU Kod(pduuuentamu. OBnaneHue
MeTOo/I0M Ditniepa.

e  @DOpMHPOBAHME 3HAHUMN O CTPYKTYPE PEIICHUS HEOAHOPOIHON JIMHEHHOW CHCTEMBI
T depeHMaIbHbIX YpaBHEHUH C MOCTOSHHBIMH KodpduuueHtamu. OBnajgeHue
METOAAMH HaXO0XICHUSA YACTHOI'O PELICHUS.

1.3 MecTo aucuMnauHbl (MOAYJisl) B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMmbi.

Hucuunnuna «{uddepenunanbable ypaBHEHUsS» OTHOCHTCS K 0a3oBoi yactu biioka 1
" IucuumuHel (MOIynn)" yueOHOro IyIaHa.

Jns  ycmemHoro W3y4eHus JUCHMUIUIMHBI JOCTATOYHO 3HAHUW W YMEHMH 1O
MaTeMaTHYeCKOMY aHajdu3y B 00b&Me 3HaHM MepBoro Kypca. M3yuenue naHHON ydeOHOMN
JUCIUIUIMHBI HAY4YUT CTYJEHTOB NpPUBIIEKATh MAJS PEIICHHS €CTeCTBEHHOHAYYHBIX MpobiieM
COOTBETCTBYIOLMM  (HU3UKO-MAaTEeMaTHUYECKUN amnmapaT M MPUTOJUTCA JUIs  YCIIELIHOTO
npoxoxaenus [ NA.

1.4 IlepeyeHb MJIAHMPYEMBIX Pe3yJbTATOB O0yYeHHs] MO JMCHHUILIMHE (MOAYJIIO),
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOEHHs 00pa30BaTeIbHOM NIPOrPaMMBI.



W3yuenne naHHO# yueOHOM NUCIMILIMHBI HAIIPABICHO Ha (popMUpOBaHUe y 00yUarOIHX-
cs1 00IIEKYIBTYPHBIX U obmenpodeccuonanbubix kKommereHuii (OK u OITK) OK-3, OITK-1,

OIIK-2.
No WNunekc | Conepxanue B pe3ynbrate n3yueHus: yaeOHON AUCIUTIIHBI
. | KOMIE- | KOMIETEeHIHH 00yyaroImuecs 10JIKHbI
" | TeHuun | (uam e€ yacTu) 3HATH yMeTh BJIA/1eTh

1. OK-3 Crooco0HOCTH Pemars 3amaun
UCIIOJIb30BaTh OcHOBHBIE o Hasbikamu
OCHOBBI 3KOHO- | MOHSATUA U TG depeHyans | IPaKTUYECKOro
MHYECKUX 3HAa- | TEOPEMBI Kypca HBIM MCTIOJIb30BAHUS
HUI 1IpU oLeHKe | JuddepeHranb | ypaBHEHHUSIM, @ | METOZOB
3 PEKTUBHOCTH | BIX YpaBHEHUH H TaKKe pelieHus
pEe3yIbTaTOB CIIOCOOBI MX MIPUMEHSATH muddepennmans
NeSITeIbHOCTH B | MPUMEHEHUS B MOJTyYECHHBIE HBIX YpaBHEHHH
Pas3JInYHbIX JOpyrux o0jacTax | 3HaHUSA NPU IIPU pEeLICHUN
cdepax 3HAHHH pELICHUH 33729 | Pa3IMIHBIX

JIpyrux 3a1a4
JICITATUTHH

2. OIIK-1 | CrocobHoCTh Hcnonb3oBath HaBbIKAMU
IPECTABIIATh HaBpikamu npuoOpeTeHHbIE | KOPPEKTHOH |
a/IeKBaTHYIO IPAaKTUYECKOT O 3HaHUS B | aJI€KBaTHOM
COBPEMEHHOMY | HCIOJIB30BAHUS MOCJEIYIOMUX | IOCTAHOBKH
YPOBHIO 3HaHMH | METOJOB pEIIEHUs | HAyUYHBIX 3ajad,
HAYYHYIO muddepeHraib | UCCIEAOBAHUSAX | UCTIOJIB3Ys
KapTUHY MHpa | bIX YpPaBHEHHH NpH METObI
Ha OCHOBE | pelIeHUuU g depeHIranb
3HAHUS OCHOB- | pa3IMYHbBIX 33a]a4 HBIX YpaBHEHU
HBIX
MOJ0XKEHUM, 3a-
KOHOB "
METO/I0B ec-
TECTBEHHBIX
HayK u
MaTeMaTHKH

3. OIIK-2 | CrocobHOCTB - 6a30BbI€ MOHATHUS | - IpUJIaraTh - IOHATHUAMU U
BBISIBIISITh TEOPHUH MOJTy9YEeHHBIC METOAaMHU
€CTeCTBEHHOHA- | OOBIKHOBEHHBIX IIPU U3yYEHHUH TEOpHUH
YYHYIO mubdepeHIManbH | JUCHUILINHBI g depeHnnanb
CYIIHOCTb BIX YpPaBHEHUII 3HaHUS K HBIX YpaBHEHHIH;
npooiem, - OTIpe/ICTICHUS U peIIeHHIo 3a1a9 | -
BO3HMKAIOIIUX B | CBOICTBa OC- B Pa3TUYHBIX MPUIIOKEHUAMHU
xole  mpodec- | HOBHBIX OOBEKTOB | (DU3UKHU U g depeHnnanb
CHOHAJIbHOM TEOPHUH MaTEeMaTHKH. HBIX ypaBHEHUH
NeSITebHOCTH, |-  (OPMYJIHPOBKH K MeXaHUKe,
NpPUBJIEKATh IS | YTBEPXKICHHIH, AJIEKTPOAMHAMHU
170 peIIeHus | METOIbI 179 Ke,THpOINHAM
COOTBETCTBYIOI | JTOKAa3aTeJbCTBA, UKe.
1701 ¢u3nKo- | BO3MOXHBIE chepsl
MaTeMaTH- uxX  (QU3NUECKUX

YECKMI anmnapar

MIPUIIOKEHUH.

2. CTpyKkTypa H coep:kaHue TUCHUTITUHBI.




2.1 PacnipeaesieHne TPYA0EMKOCTH AUCHMIIMHBI IO BUAaM padoT.
O6mast TpymoE€MKOCTh JTUCHUILIMHBI cocTaBiuser 3 3ad.en. (108 wacoB), wux
pacmpezenieHue Mo BuaaM padboT IPeCTaBICHO B TAOIHIIE

(ons cmyoenmog OPO).
By yuebHol paboThl Bcero CemecTtphbl
4acoB (dachr)
4

KonTakTHas padora, B TOM YHCJIe: 10 10
AyAUTOpPHBIE 3aHATHS (BCEro): 10 10
3aHsATUS JEKIIMOHHOTO TUTIA 4 4
JlabopaTopHbIe 3aHSATHS - -
3aHATUS CEMUHAPCKOTO TUTIA (CEMHUHAPBI, 6 6
MPaKTUYECKHUE 3aHSATHSA)
HWnas koHTaKkTHas padora:
KoHnTtpoisb camocTositenbHOM padoThl (KCP)
ITpomexyrounas arrecrauus (MKP)
CamocrosiTesibHas padoTa, B TOM YHCJIe: 94 94
[TpopaboTka yueObHOTO MaTepuaia 20 20
BrimonHenne MHAMBUAYATbHBIX 3aIaHIHA 60 60
[TonroroBka K TeKylemy KOHTPOJIIO 14 14
KoHTpoJb: 4 4
[TonroroBka K 3aueTy 4 4
OO6mas Tpya10eMKOCTh yac. 108 108

B TOM 4HCJIe KOHTAKTHAsA 10 10

pabora

3a4. ef 3 3

2.2 CTpyKTYypa IMCHUIIUHBI:
Pacnpenenenue Bu10B yueOHON pabOThI U UX TPYJOEMKOCTH IO pa3JienaM JAUCHUILTUHBI.
Pazgenbl qucturuinael, u3ydaemsie B 4 ceMectpe (ounas ¢hopma)

KonnyectBo yacoB
AynuropHas Breay
Ne HaumenoBaHue pasnienon HTOpHAsI
Bcero pabora
pabora
J | 113 JP | CPC
1 2 3 4 5 6 7
1. |OcHoBHbIe moHaTHd. 3agaua Korn. 0,5 - - 3
2. |duddepenunanbuple ypaBHEHUs IEPBOTO MOPSIKA. 1 2 - 35
3. |AuddepennnanbHpie ypaBHEHHS BBICIINX TOPSITKOB 1 1 - 35
4 Cucrembl JIMHEHHBIX middepeHnnanbHbIX 1 2 i 15
ypaBHEHHH.
[TpuMeHeHHe CTEeTIeHHBIX PSIIOB K MHTETPUPOBAHUIO
S. . 0,5 1 - 10
b depeHIMaTbHBIX YpaBHEHUI
Hmoeo no oucyuniune: 108 | 4 6 - 98

[Ipumeuanue: JI — nexmuu, [13 — mpaktudeckue 3ausTus / cemuHapsl, JIP — maGopartopHbie
sanstusi, CPC — camocTosiTenpHast paboTa cTyieHTa



2.3 Copaep:xanue pa3/ieioB TUCHUILINHBI:
2.3.1 3ausaTHA JEeKINOHHOI0 THIIA.

HaumenoBanue
pasnena

Coneprkanue pasnuena

®opmMma
TEKYLIETO
KOHTPOJIA

2

3

4

OCHOBHEBIE
OoHATHA. 3a7a4da
Kommu

[TonsTre 06bIKHOBEHHOTO AU (HEePEHITNATHEHOTO
ypaBHeHus1. O01miee u yacTHble pemieHus. [ padux
peteHws. 3a1a9u, MPUBOISIIUE K

Qg QepeHInaTbHbBIM YPaBHEHUSIM

OTBeTHI HA
BOIpOCHI. bruii-
orpoc.

Huddepennmranbhpie |.

YpaBHEHUS [IEPBOTO
rnopsiiKa

HuddepeHunanbHple  ypaBHEHUS  [1E€PBOTO
nopsaka. 3azaga Komm. ['eomerpuueckas
UHTepIpeTanus TG hepeHIaIbHOro
ypaBHenus.  llome  nHampasnenmii.  Merton
W30KJIMH.

YpaBHEHMsI IEPBOTO MOPSIIKA C Pa3AeIIAIOIUMUCS

nepemeHHbIME. OHOpOAHbIE MU depeHanbHbIe
yYpaBHEHUS U IPUBOSIIIUMHUCS K HUM.

Jluneitnsie nuddepeHmanbHble ypaBHEHUS
nepsoro nopsaka. Meron bepnyinu n Jlarpanxa.
VYpaBuenue bepnyiun. YpaBHeHHE B OJIHBIX
maddepennmanax. MHTErpupyonmii MHOKHUTEb.

[TonsiTne METPUUIECKOTO
[TpuHIUD cKaThIX 0OTOOPAXKEHUH.
Teopema cymiecTBOBaHUS W E€IUHCTBEHHOCTH
peuieHus 3a/1a4u Komm JUISL
mupGdepeHIMaIbHOTO  ypaBHEHUST  MEPBOTO
MOpsJIKa, pa3peleHHoro OTHOCHUTEJILHO
MPOU3BOIHOM.

IIPOCTPAHCTBA.

Oco0sie pemienus Au¢depeHInaIbHbIX YpaBHEHHH.

Orubaromiasi ceMeiCcTBa KPUBBIX.

OTBeTHI HA
BOIIPOCHI. biuii-
orpoc.

HuddepenunanbHbie
YPaBHEHUS BBICILIUX
MOPSAIKOB

JuddepennunanbHble ypaBHEHHUS BBICIINX
MOPSAJIKOB, JOIyCKAIOIINE MOH>KEHUS TOPSIKA.

a) Ypasuerus suma Y = f (X).

0) YpaBHeHus BUIa
F(xy®,y¢,..,y0)= 0.
B) YpaBHEHUs, HE COJICPIKAIIUEC HE3aBUCHMOTO

MePEMEHHOT0: F(y, y}"{...,y(”)): 0.

Jluneiinoble onHOpoAHbIE AU(epeHIrnaIbHbIe
YPaBHEHUS BBICIIETO NOPSIKA.

OTBeTHI HA
BOIIPOCHI. bruii-
OIpocC.




JIuHelHO 3aBUCHUMBIE U HE3aBHCHMbIC ()YHKIIUH.
Onpenenurens Bponckoro. ®dyHaameHTaabHas
cuctema perieHuid. OOIee pemeHne TMHEHHOTO
OJTHOPOAHOTO AU PEPECHIINATHHOTO YPAaBHEHUSI.
JIuneiinble HEoHOPOIHBIE MU epeHnanbHbIe
ypaBHEHUs BbIciIero nopsjaka. CTpykrypa oOuiero
pewienus. Meron Jlarpan»ka Bapuanuu
MIPOU3BOJIBLHON MOCTOSHHON

Jluneitnsle nuddepeHuanbubie ypaBHEHUST N-TO
MOPAZIKA C IOCTOSTHHBIMU KO3 UITUECHTAMH.

OCHOBHBIE TOHATHA.

[TocTpoenue o01Iero penieHus 0JHOPOJHOTO
mQepeHInaIbHOr0 YpaBHEHUS.

[Tounck yacTHOrO pelieHrs HeOTHOPOAHOIO
YPaBHEHHUS U MPaBOH YacCThIO CIEIMAIBLHOTO BU/A.

Jluneiinbie ogHOpOIHBIE AU depeHInaIbHbIe
ypaBHEHHUS N-TO MOPsi/IKa C HOCTOSTHHBIMU
kod(purmeHTamMu.

[TocTpoenue ob1ero penieHus ypaBHEHUSI.
JIuneiinble HEOTHOPOIHBIE MU HepeHIInaTbHbIC
ypaBHEHHUS N-TO MOPsiJIKa C HOCTOSTHHBIMU
KOX(QPHUIMEHTAMHU U TIPABON YaCThIO CIIEIUATEHOTO
BH1a. MeTo/1bl HAaXO0K/IEHUSI YACTHOTO PELLCHUS.

CucTeMbl TUHEHHBIX
nuddepeHInaIbHbIX
YpaBHEHUU

Cucrempl  auddepeHunaIbHbIX  YpaBHEHUH,
OCHOBHbIE MNOHATHS. Pa3zoBOoe NPOCTPAHCTBO.
3amaya Komm a1 HOpPMalbHOM — CHUCTEMBI
middepeHumanbHbX  ypaBHeHuil.  Teopema
CYLIECTBOBAHMSI M €JAMHCTBEHHOCTH pELICHUS
3anaun Komm.

MeTon MCKIIIOUEHUSI NI HOPMaJbHBIX CHUCTEM
muddepeHMaIbHbBIX  ypaBHEHUH  (cBeleHME
CUCTEMBI YpaBHEHHI K OJTHOMY YpaBHEHHIO).
Meton Jlarpanka BapuanMM IPOU3BOJIBHBIX
MOCTOSIHHBIX NPU HAXOXKACHUU OOIIET0 pelieHus
JIMHEWHON HEOJHOPOJIHON CUCTEMBI YPaBHEHUM.
Jlunelinas OJHOPOIHAS cucTeMa
Qg QepeHIMaTbHbIX YPaBHEHUN ¢ TOCTOSHHBIMU
kod(purmeHTamu. Haxoxnenune  pemieHus
CUCTEMBI 10 METONy Jilsiepa.

JInnelinpie HEOTHOPOJIHBIE CUCTEMBI
Qg QepeHIManbHbIX YPaBHEHUN ¢ TOCTOSHHBIMU
kod(purmentamu. [louck yacTHOTO pemieHHs B
cllydae IpaBbIX YacTell CeNUaIbHOrO BUJA.
DneMeHTHI TEOPUH YCTOMYNBOCTHU

OTBeTHI HA
BOIIpOCHI. brui-
OTpoc.

IIpumeHeHue
CTENIEHHBIX PAIOB K

[IpuMeHeHue cTeneHHbIX psAoB Tennopa K
HMHTErpUPOBaHUIO UG (epeHINATbHBIX YPABHEHHH.

OTBeTHI HA
BOIPOCHI. biuit-




HUHTETPUPOBAHUIO Ceenenue nuddepeHnnanbHOro ypaBHEHUS C OTpocC.
Qg QepeHIHaNbHBIX |CUCTEME alre0pandecKuX ypaBHEHUH
ypaBHEHUI
2.3.2 3aHsATHS CEMHUHAPCKOIO TUIIA.
HanmenoBanue TemaTuka NpakTUYECKUX 3aHATUN Popva
Ne TEKYLLETO
pasnena (cemuHapOB) KOHTpOIS
1 2 3 4
1. |OcHoBHBbIe nOHATUS. |[IoHATHE OOBIKHOBEHHOTO U (HEepEeHIINaTBEHOTO OTtBeThI Ha
3anava Koruu ypaBHeHus. OOuiee u yacTHble pemieHus. ['paguk  [BOpocs U
peuieHus. 3agaun, IPUBOISILINE K pelieHue 3aaa4
Qg QepeHIraTbHbIM YPaBHEHUSIM
2. |duddepennmansusie |[{nddepenmansase ypaBHEHUs nepBoro  |OTBeTHI HA
ypaBHEHMd 1epBoro [mopsaka. 3agmada Komm. IT'eomerpuueckas  |Bompockl u
nopsiiKa MHTEpIIpeTaLus AudPepeHIHanbHOro  (permenue 3axau
YpaBHEHMUS. ITome HaIpaBJICHUM. Meton KoHTpoIbHAs
W30KJIUH. pabora.
VYpaBHEeHMsI IEPBOTO MOPsIIKA C pa3AeISIOIUMUCS
nepemeHHbIMU. OHOpOAHbIE MU depeHanbHbIe
ypaBHEHUS U MPUBOSIIUMHUCS K HUM.
JIuneiinbie nuphepeHnnanbHbIe ypaBHEHUS
nepsoro nopsaka. Meron bepnyinu u Jlarpanxa.
YpaBHenue bepnyiuni. YpaBHeHHE B IIOJIHBIX
muddepennmanax. UHTErpupyommi MHOKHUTEb.
[onsaTne METPUYECKOTO MIPOCTPAHCTBA.
[TpuHIMI CKATBHIX OTOOPAKEHUI.
Teopema cyiiecTBOBaHUS M €IUHCTBEHHOCTHU
peleHus 3a1a4n Komm IS
i depeHIMaIbHOT0  ypaBHEHUS IIEPBOTO
MOpAJIKA, pa3peleHHoro OTHOCHUTEIIEHO
MPOU3BOIHOM.
Oco0bie pemienus Au¢depeHInaIbHbIX YpaBHEHHH.
Orubaromas ceMeiicTBa KPUBBIX
3. |Huddepennmansusie | Auddepennmanbapie ypaBHEHNS BBICIIUX OTBeThI Ha
YPaBHEHHUS BBICIIUX |[OPSAKOB, JOMYCKAIOLIUE MTOHMKEHUSI TOPSIIKA. BOINPOCHI U
IIOPSIIKOB o _ pelieHue 3a1ay.
a) Vpaeuenns suna Yy’ = f(X). KoHTpossHas
pabora.

0) YpaBHeHnus Buaa
F(X y(k) y(k+1) (n)): 0.
B) YpaBHEHUs, HE COJIEPKAIUE HE3aBUCUMOTO

HePEMEHHOTO: F(y, y}"{...,y("))= 0.

Jluneitnple omHOpoaHble AU depeHnraIbHbIe




YPaBHEHUS BBICIIETO MOPSAIKA.

JIuHEeWHO 3aBUCHMBIC U HE3aBUCUMBIC (YHKIIHH.
Onpenenurens Bponckoro. ®@yHaaMeHTalbHas
cucrema perieHuid. OO1ee pemeHue JIMHEHHOTro
OJTHOPOAHOTO AU PEepeHInaTbHOIO YPaBHEHUSI.
Jluneiinble HEOAHOPOIHBIE AU(depeHIInaIbHbIe
ypaBHEHUs BbIciero nopsaka. CTpykrypa oOuiero
pewenus. Merop Jlarpanka Bapuanuu
IIPOU3BOJILHON IIOCTOSTHHOM.

JInnelnbie . Jlunentnbie omHOpoaHble auddepeHnnanbabie  (OTBETHI Ha
nuddepeHnranbHble [ypaBHEHHS BTOPOIrO IIOPAAKA C IOCTOSHHBIMM  |BOIIPOCHI U
ypaBHEHHUS BTOPOro |koddduirenramu. pelleHue 3ana4
MopsiJiKa C [TocTpoeHue 06111eTO pelieHus B ciydae:
MOCTOSIHHBIMH a) pa3JIMYHbIX XapaKTePUCTUUECKUX YHCET,
KodpuimeHTaMu.  |0) KpaTHBIX XapaKTePUCTUICCKUX YUCEIT;
B) B Clly4ae KOMIUIEKCHO-COMPSKEHHBIX KOPHEH
XapaKTEPUCTUYECKOTO YPABHECHHS.
Jluneiinple HEOAHOPOHBIE AU depeHIInaTbHbIC
ypaBHEHUSI BTOPOTO MOPSIKA C TOCTOSTHHBIMU
Ko3(ppuImeHTaMu 1 MpaBoOi 4acThIO
CIEIMAaILHOTO BU/IA!
a) f(x)=e*.
6) f(x)=e“P,(x).
r) f(x)= e”(acospx+ bsinpx).
[Touck yacTHOTO perieHust METOI0M
HEOTpeACICHHBIX KO3 PHUITUCHTOB.
JInnelinble Jluneiinsle nuddepennmanbuple ypaBHeHUs N-ro  (OTBETH Ha
nuddepeHnnanbHbIe TOPSIIKA C TIOCTOSIHHBIMU KO3 PUITUEHTaMHU. BOIIPOCHI U
YpaBHCHHsT N-TO pelieHue 3aaa4d
TopsiziKa C OCHOBHBIE TIOHATHS.
MOCTOSTHHBIMH
xodpdunuentamu. |[locTpoenue obmero pemenus 0JHOPOIHOTO

T depeHINaTBHOTO YPaBHEHHUS.

ITouck 4acTHOTrO pelIeHns HEOJHOPOAHOTO
YpaBHEHMsI U IPABOM YaCThIO CIIEUAIBHOIO BUA.

JIuneiinble oqHOPOIHBIE AP depeHIInaIbHbIe
YPaBHEHUs N-TO MOPAJIKA C IOCTOSTHHBIMU

K03 uLeHTaMH.

ITocTpoenue oO111ero peneHns ypaBHeHuUI.
JlunHelHble HEOAHOPOIHBIE AU depeHIInaIbHbIE
YPaBHEHUs N-TO MOPAJIKA C TOCTOSITHHBIMU
kod(ppurmeHTaMu 1 MpaBoil 4acThIO CIEIUATBFHOTO
BHUJa. MeTo/1bl HaX0KIEHUS] YACTHOTO PEILICHUSI.

CucteMbl THHEHHBIX
b hepeHIaTbHBIX
ypaBHEHUU

Cucrempl  auddepeHInaIbHbIX  YpaBHEHUH,
OCHOBHBbIE MNOHATHA. Pa3oBo€ MNPOCTPAHCTBO.
3amaua Komm a1  HOpMambHOHW — CHUCTEMBI
middepeHManbHbBIX  ypaBHeHUH.  Teopema




CYIIECTBOBAaHHUA M E€JUHCTBEHHOCTH PpEIICHUS
3anaun Komm.

Metoa UCKIIOUEHMs] AJSl HOPMAIbHBIX CHUCTEM
midQepeHMaIbHbBIX  ypaBHEHUH  (CBeICHHE
CHCTEMBbl YpaBHEHUI K OJHOMY YPaBHEHHUIO).
Meron Jlarpanka Bapuauuu IPOU3BOJIBHBIX
MOCTOSIHHBIX NPH HaXOKIACHUU OOLIEro pelieHus
JIMHEHHON HEOTHOPOIHOM CUCTEMBI YPABHEHUM.

Jlunelinas OJIHOPOJHAS cucreMa
Qg QepeHIMaIbHbIX YPAaBHEHHH ¢ TOCTOSTHHBIMU
kod(pdurmentamu.  Haxoxkaenwe — permreHus
CUCTEMBI 10 MeToAy Ditiiepa.

JluHeliHbpie HEOJHOPO/IHbIC CUCTEMBI

Qg QepeHIMaIbHbIX YPAaBHEHHH ¢ TOCTOSTHHBIMU
ko3 durmentamu. [Touck yactHOrO pemeHus B
Cclly4ae MpaBbIX YaCTeH CIEUAIbHOTO BUA.
DeMEeHTHI TEOPUN YCTOWIHBOCTH.

2.3.3 JlabopaTopHbIe 3aHSITHSI.
JIaGopaTopHbIe 3aHITHS - HE MPEAYCMOTPEHBI.

2.3.4 llpumepHasi TeMaTHKa KYPCOBBIX pa0doT (IIPOEKTOB)
KypcoBble paboThl - HE IPeyCMOTPEHBI.

2.4 llepeyeHb y4eOHO-METOAMYECKOI0 O0ecneYeHUs AJIs1 CAMOCTOATEIbHOH padoThl

00yYaIOIIMXCSA 10 TUCHUILTHHE (MOTYJII0)

No Bug CPC

10 BBIMOJIHEHHUIO CAMOCTOSATEIbHOM pa60TBI

1 2

3

mMarepuaa

1 |Ilpopabotka yuebnoro | CremanoB B.B. Kypc nuddepenuuanbHplx ypaBHEHHM-

M. JIKW, 2016, 512 c.
https://e.lanbook.com/book/154#authors

2 |BemmonaeHue
WHIMBUTYaJIbHBIX
3aJIaHUNA

Hanko ILE., ITormoB A.T'., KoxkeBaukoB T.4. Beicias
MaTeMaTHKa B yIpakHeHUsX U 3anadax. 4.2 Yue0. [locoOue
JUTst BTY30B. — M.: Beicm. mik., 2005. — 304
c.https://e.lanbook.com/book/154#authors

[TepedyeHnb yueOHO-METOIUYECKOTO 00ECTICUCHUS TUCIIUILTAHBI

3 [[loaroToBka K TEKyIIEMY
KOHTPOITIO

[Tucemenckuii JI. T.KoHCIIEKT JIEKIIMi1 O BBICIIEH MAaTEMAaTHKE.
2 4acThb. — 2-e u3A., ucnp., — M.: Aiipuc-npecc, 2003. — 256 c.:
https://e.lanbook.com/book/154#authors

YyeOHO-MeTOANYECKUE

MaTcepHraibl JIA CaMOCTOSTEIbHOM paGOTBI o6yqa}0m1/1xc;{ nus3

YHClia MHBAJIKU/IOB U JIUL C OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 3710poBbsi (OB3) npenocrasusiorcs
B (hopMax, afanTUPOBAHHBIX K OTPAHUYEHHSIM HX 37JOPOBBS M BOCIIPHUTHS UH(DOpMALINHN:

JUig U1 ¢ HapyLIEHUSIMU 3PEHUS:

— B [1€4aTHON (hopMe YBEIUYEHHBIM HIPUPTOM,



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

— B (hopMe DIIEKTPOHHOTO IOKYMEHTA,

JUJ1st TUTI ¢ HApYIIEHHUSIMH CITyXa!

— B mieuaTHo hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JInst Ll ¢ HApyIICHUSIMH OTIOPHO-/IBUTATEIIBLHOTO arllapara:

— B IIeYaTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

JlaHHBII TepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yyJaromxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.

B mpouecce oOydeHHsS CTYAEHTOB HCIIOJIB3YIOTCS TEKYIIHE OMPOCHI, KOHTPOJIbHBIE
paboTHI, MPOBOIATCS KOJUIOKBUYM, JICKIIMU, MPAKTHYECCKUE 3aHSITHUS, KOHTPOJbHBIC PabOTHI U
9K3aMeH. B TedeHune ceMecTpa K KoMy JJAOOpaTOPHOMY 3aHITHIO CTYJECHTHI PEHIAIOT 3a/1a4H,
yKa3aHHBIC NpernojaBaTeleM. B cemecTpe MNPOBOJAMTCS TSATh KOHTPOJIBHBIX paboT (Ha
71a00paTOPHBIX 3aHATHIX). 3a4€T CAAETCS MMOCIIE ClIa4M BCEX KOHTPOJIBHBIX padoT.

I[JI?[ JuL ¢ OrpaHM4YCHHBIMH BO3MOKHOCTSAMH 300POBbA NPCAYCMOTPCHA OpraHu3alusa
KOHCYJ’IBT&HI/II‘/’I C UCIIOJIb30BAHUEM BHCKTPOHHOﬁ IIOYTHI.

4. OueHo4YHbIe CpeACcTBA JJIsl TeKYLIero KOHTPOJIsl yCIeBaeMOCTH U MPOMeKYTOYHOM
aTTecTalU.
4.1 ®oHA OLEHOYHBIX CPE/ICTB VIS MPOBeeHHS TeKYIero KOHTPOJIA.

KoHmponoHas paboma Nel

1.HaiiTu obmiee pemenue nuddepeHnuanbHOro ypaBHEHUS

2. Haiitu pemenne nuddepeHnaabHOro ypaBHeHUs
xy'+2y =2x", y(1)=0.
3. Pemuth muddepeHipaabHoe ypaBHEHHE ¢ OJTHOPOJHOM MPaBOi 4acThIO

, 2 _y2
y SF :
2Xy

4. Pemuth muddepeHmanprHOe ypaBHEHNE
(2¢” -x)y =1 y(0)=0.
5. Pemnte ypaBHeHue bepHymmn

y'+2xy = 2x%y°,



KoHmponoHasa paboma Ne2

1. Haiitu perenue muddepeHuaibsHOr0 YpaBHEHNUs, YAOBICTBOPSIONIEEe YKa3aHHBIM YCIIOBHUSIM.
y'+8ly=0, y(0)=2,y'(0)=4.
2. Haiitu o6miee pemenue nuddepeHnaibHOTO YpaBHEHHS
y"-8y'+17y =0.
3. Haiitu o6mmee pemenue quddepeHnanibHOoro ypaBHEHHS
y'+7y' —8y =10e**.

4. Pewuth cucTeMy ypaBHEHHM

dy,
. — — +
dx Yi= Y.t Ys
dy,
< — + — ,
dx YitYa=Ys
dy,
oy 42

dx Yo +2Ys

5. Pemuts cucreMy ypaBHEHHUM

d

d_3)/(1 =Y =Y, tX

d

% =Y, +Y, —2X

KomnuiekT 3aganmii 1Jist padoThl HA NPAKTHYECKHUX 3aHATUSX

Bapmuanr 1.
1. Haiitu oG1ee pemenue qudepeHaaIbHbIX YpaBHEHUH]:
2) (X* —y? )y =2xy; B) 2xyy’ = (y')* —1;

6) Xy’ —y = X?; r)Xy'+y=3.




Haiitu uwactHoe pemenne audQepeHINanbHOTO YpaBHEHHS, YAOBJIETBOPSIOLICE

HavaTbHBIM yenousam Y + 4y +4y = ezx, y(0)=1,vy'(0) =-1.

dx

E - 3X + y
Haiitu oOmiee perenue cucremsl 1udhepeHInaIbHBIX YpaBHEHHH .

Y 8X+y

dt

3anucarh ypaBHEHHE KPUBOM, IPOXOIAIIECH yepe3 TOUKY A(5; 2), €CJI U3BECTHO, YTO

yIiI0BOM K03(pPUIIMEHT KacaTeabHOM B JH000M ee Touke B 3 pa3 OOJbIIe YIJIOBOTO
Kod(UITMEHTA IPSMO, COSTUHSIONEH TOYKY A ¢ HAYaJIOM KOOPIUHAT.

Haiitu oOriiee penienue qudQepeHiinaabHoro ypapaeHust y” = sin X
Haiitu oOmee permienne auddepeHnnanbHOr0 ypaBHEHUST METOJOM — BapHalluu

X

MPOM3BOJILHBIX MOCTOSIHHBIX Y" — Y = o
e —




Bapuanr 2.
1. Haiitu obmee pemenue nuddepeHaIbHbIX YpaBHEHHUH:

) xy’ = yIn(y/x); B) Xy + Xy =1;
6) ydx —2xdy = 2y“dy ; )Xy —y=+x2+y?.

2. Haiitu 4actHoe pemieHne AUPQPEpeHIUanbHOIO ypaBHEHUS, YAOBIETBOPSAIOIIEE

navaneEbM yestousm Y + 4y —12y =8sin 2x; y(0) =-1, y'(0) =1.

dx
— =4X+06y
y .| dt
3. Haiitu obuiee pemienue cucremsl AuddepeHInanbHbIX YpaBHEHHUH

dy '
— =4x+2
dt y

4. Haiitn ypaBHEeHUE KpHBOH, mpoxojsieii yepe3 touky A(10, 10) u, obnanmaromeit tem
CBOWCTBOM, YTO OTPE30K, OTCEKAaeMBbIii Ha OCH a0CIMCC KAcaTeNbHOM, MPOBEICHHON B

10001 TOUKE KPUBOH, paBeH KyOy aOCIHCChI TOUKH KaCaHHs.

. 1
5. Haiitu obriee penienne nuddepeHInaaIbHOro ypapHeHust y" = —
X

6. Haiitm o6mee pemenne audQepeHINATHPHOTO YpaBHEHUS METOJIOM  BapHaIluU

3x
MPOM3BOJILHBIX MMOCTOSIHHBIX Y" —6Yy' +9y = —.
X

4.2 DoHJ 01LIEHOYHBIX CPpEaACTB 1Jisl MPOBEACHUS l'lpOMe)KyTO‘-lHOﬁ aTrTeCTalnmu.
BOleOCbI IJIS MOATOTOBKH K 3a4€Ty

1. . DU3NYecKue U TEOMETPUIECKUE 3a/1auu, TPUBOAAIINE K TU(PPEpeHITHATBHOMY
YPaBHEHHIO.

2. [lonsiTue OOBIKHOBEHHOro AM(QepeHnnanbHoro ypaBHeHud. OOmiee M yYacTHBIE
pewenus. I'paduk pemeHus.

3. Huddepennmanbapie ypaBHEHHS TIEpBOro nopsiaka.3agada Komm.

4. I'eomerpuueckast  uHTepnperauuss  aAuddepeHunansHoro  ypaBHeHus.. [lome
HarnpaBjieHU. MeTOoT U30KJIUH.

S. JuddepeHunanbHple  ypaBHEHHMs — MEPBOrO  MOpSIKa € pa3felsioUMMUCA
NEPEMEHHBIMH.

6. Onnoponusle U depeHnanbHble ypaBHEHHUS.

7. VYpaBHeHUsI, TPUBOJALINECS K OJHOPOIHBIM YPaBHEHUSIM.

8. JIuneitnsle nuddepeHaabHble YpaBHEHUS IepBOro nopsiika Y paBHeHue bepHym.
9. Meton bepnymiu u Jlarpanka pemieHust JuHeitHoro nuddepeHaibHOro ypaBHEeHuUs
NIEPBOTO MOPSAIKA.

10.  VYparuenwue B noiHbX auddepennnanax. MHTErpupyonmii MHOKHUTEb.

11. Teopema cymecTBOBaHUS U €IMHCTBEHHOCTH pemieHus 3agaun  Komm s

mubdepeHIIMaTbHOr0  YpaBHEHHsI TEpBOr0  MOPSAIKa, Pa3pelIeHHOIO0  OTHOCUTENIBHO
IIPOU3BOJHOM.

12. [TonsiTHE METpPHUYECKOT0 pOCTpaHcTBa. [IpUHINT CKAaThIX OTOOPAKEHUIA.

13.  Jloka3aTembCTBO  TEOPEMBI  CYIISCTBOBAaHWUS W  E€IWHCTBEHHOCTH  pEIICHUS
Qg depeHIMaIbLHOr0 YpaBHEHHUS IEPBOro MOPSIKaA.



14.  Meronsl npUOMMKEHHOTO pemeHus TudGepeHuaTbHOr0 ypaBHEHUS MEPBOTO

MOpsAIKA.

15.  VpaBHeHus, HE pa3pelIEHHbIE OTHOCUTEIBHO ITPOU3BOIHOM.

16. Oco0pble pemenns nuddepeHmanbHbIX ypaBHeHHH. Orrbaroias ceMeicTBa KPUBBIX.
17.  TuddepeHnmanbHbie YpaBHEHUS BBICIIUX IMOPSIKOB, OCHOBHBIC MOHATHS. Teopema
CYILIECTBOBAHUS U €JUHCTBEHHOCTH

18.  uddepeHnmanbHbie YpaBHEHHS BBICHIMX MOPSIKOB, JOMYCKAOIIME TMOHMKCHUS
nopsiKa:

a) ypasuenns Buma Y = f (X);
OV CE N O\ , .
0) ypaBHenus Buga F (X, y ', y" 7.,y 0, He comeprkamne KCKOMOM (yHKITUH;

B) ypaBHeHUs Buga F (y, Y. y(”)): 0, He copeprkaIre He3aBUCHMOTO ITEPEMEHHOTO.

19.  Jluneitble omHOpoAHBIE JU(QEepeHINATbHbIE YPAaBHEHUS BBICHIETO IOPSIKA.
Jlunelino  3aBucuMble W HezaBucuMble  GyHKumu.  Omnpenenutens  BpoHckoro.
OynpaMeHTanbHas cucreMa permeHuid. OOmee pemieHue JIMHEHHOTO  OJHOPOJHOTO
b depeHIMaTbEHOTO YPAaBHEHHUS.

20.  Jluneiinple HeomHOponmHble aupQepeHInanbHbIe ypaBHEHHS BBICIIErO MOPSIKA.
CrpykTypa obuiero pemenus. Meroa Jlarpan»xa Bapualuy Npou3BOIbHOM MOCTOSIHHOM.
21.  Jluneiinple opHOponmHBIE UG (dEepeHIInaTbHBIE YPaBHEHHS BTOPOTO TMOpsAKa C

nocTtossHHbIMU Kodddunmentamu. [loctpoenne o01ero pemenus B cayyae:

a) pa3IMYHbIX XapaKTePUCTUUECKUX YUCET,;

0) KpaTHBIX XapaKTEPUCTUUECKUX YUCEIT;

B) B Clly4ae KOMIUIEKCHO-COTIPSIKEHHBIX KOPHEH XapaKTepUCTUUECKOI'O YPAaBHEHUS.
22.  Jluneiitnble HeoHOPOAHBIE MU (epeHIaTbHbIE YPaBHEHUS BTOPOTO MOPSAKA C
MOCTOSTHHBIMU K03(p(pHULIMEeHTaMu ¥ TPaBOM YaCThIO CIEIHATBHOTO BUIA:

a) f(x)=e”.
6) f(x)=e“P,(x).
B) f(x)= e (acospx+ bsinpx).
[Torck 4acTHOTO pelIeHUs: METOI0M HEOTpeIeIeHHBIX KO (UIIMEHTOB.
23.  Jluneitnble ogHOpOAHBIE MU epeHnnanbHbIe ypaBHEHHS N-TO TOPsIKa C
NOCTOSIHHBIMU K03 punmentamu. [Toctpoenue oduiero pemeHus ypaBHEHHUs.
24.  JluneiitHple HEOHOPOIHBIE MU (HEepEeHITHATFHBIC YPAaBHEHHUS N-TO TIOPSIIIKA C

MNOCTOAHHBIMHA KOB(I)(l)I/II_II/IeHTaMI/I n npaBoﬁ YacThIO CIIEIIHAIBLHOTO BUAA. MeTombl
HaXOXIACHUA YaCTHOI'O PCIICHMA.

25.  Cucrembl jauddepeHIMANBbHBIX  ypaBHEHHH, OCHOBHble MOHATHI.  Pa3oBoe
IPOCTPAHCTBO.

26. 3anaua Komm s HopManbHOM cucteMbl TuddepeHIaabHbIX ypaBHeHni. Teopema
CYIIIECTBOBAHMS U €IMHCTBEHHOCTH perIeHus 3a1a4n Komm.

27.  Meron Jlarpanka BapHalluu MPOM3BOJIBHBIX MOCTOSIHHBIX IMPU HAaXOXJIEHUM OOIEro
pELIeHUs JIMHEHHOW HEOJHOPOAHON CHCTEMBI YPaBHEHUH.

28.  JluneiiHas onxHopoaHas cucteMa Ju(pdepeHIUATbHBIX YPaBHEHUH C MOCTOSHHBIMU

kodurmentamu. HaxoxaeHue perieHus: CUCTEMbl METOJOM HCKIIOYECHHS (CBEICHUE
CHUCTEMbI YPaBHEHUM K OJTHOMY YPaBHEHHUIO).

29.  JluHeliHbIE HEOTHOPOIHBIE CUCTEMBI MU (HEepEeHIINATBHBIX YPaBHEHHH ¢ TOCTOSHHBIMU
koa¢punmenTamu. [Torck 4acTHOro perieHus B cydae MpaBbIX 4acTel ClelnaabHOr0 BU/A.
30.  UuterpupoBanue nuddepeHaabHbpIX YypaBHEHUN IPU TTOMOIIH CTENEHHBIX PSAIOB

Kputepuu oneHnBanus KomnnuectBo 6annos




OTBET IPaMOTHBIN, JIOTUYHO U3JI0KEHHBINA, HETOYHOCTH OTCYTCTBYIOT.
[TposiBneHa nocTaTovHas HaydHas ¥ 00pa30BaTEIbHOKYIBTYpHAS 5)
spyaunus. 3agada pemnieHa 6e3 ommooxK.

OTBeT rpaMOTHBIH, JIOTUYHO U3JI0KEHHBIN. [lomyIieHbl HEKOTOPBIE

4
HETOYHOCTHU. 3aJa4a pPelIeHa BEPHO.
B otBere 3HaunTenbHbIC TPOOEIHI B PyHIaMEHTAIBHBIX 3HAHUSX, 3
JIOITYCKAIOTCA CYIIECTBEHHbIE OUIMOKHU. 3a/1a4ya peleHa He MOJTHOCTBIO.
B otBere 3HaunTeNnbHBIC TPOOENBI B QyHIaMEHTAIBHBIX 3HAHUSIX, 2

JOIIYCKAIOTCA CYIIECCTBECHHBIC OIIINOKH. 3az[aqa HC peuIcHa.

OneHouHble CpencTBa Ui HMHBAJIMIOB W JIMI C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU
3JI0POBbSI BEIOUPAIOTCS C YUETOM MX WHIWBUAYAIBHBIX IICUXO(DU3NICCKUX OCOOCHHOCTEH.

— NpH HEOOXOAMMOCTH WHBAJIMAAM M JIMIAM C OTPAaHUYCHHBIMH BO3MOXHOCTSIMHU
3JI0POBbSI ITPEOCTABIISICTCS IOTIOJIHUTEIILHOE BPEMsI JJIsl TIOATOTOBKY OTBETA HA 3K3aMCHE;

— IIpH TPOBENICHUH TPOLEAYPHI OIICHUBAHUS PE3YyJIbTATOB 00yUSHHsI MHBAIUAOB H JIUI] C
OTrPaHUYCHHBIMH BO3MOXHOCTSIMH 3/I0POBbBS TPEIYCMATPUBACTCS MCIIOJIb30BAHUE TEXHUYCCKHX
CpEeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBUIYAITbHBIMA OCOOCHHOCTSIMU;

— IIpU HEOOXOJAUMOCTH JIJIsl O0YYArOIIUXCS ¢ OTPAHUYCHHBIMHA BO3MOXKHOCTSIMH 37I0POBbSI
U WHBAIWAOB TIPOLEAypa OICHUBAHUS pE3YNbTAaTOB OOYUYEHHsS 110 JAUCHUILUIUHE MOXKET
MPOBOJIUTHCS B HECKOJIBKO ATAIIOB.

[Iponienypa oneHMBaHUsI Pe3yJbTAaTOB OOYYCHHS WHBAIUIOB W JIUI] C OTPaHUYCHHBIMU
BO3MOXKHOCTSIMH 3JIOPOBbSI 10 JUCHUIUIMHE (MOJIYJIIO) MpEIyCMaTpUBaeT IPEIOCTABICHUE
uHpopManuu B QopMmax, aTaNTHPOBAHHBIX K OrPAHUYCHHSIM WX 3J0POBbS M BOCIIPHUSATHUS
uHpopMmanuu:

JUist T ¢ HapyIICHUSIMH 3PEHHS:

— B MieyaTHOM popme yBeTHMUEHHBIM HIpUPTOM,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

J17ig U1 ¢ HapYIICHUSMHU CITyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JUiist T ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO ammapara:

— B I1e4aTHoOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TIepeueHb MOXET ObITh KOHKPETU3MPOBAaH B 3aBUCUMOCTH OT KOHTHHTEHTa
o0ydJaronuxcs.

5. IlepeyeHb OCHOBHOII M JONMOJHHUTEJILHOW y4eOHOW JHTEepaTypbl, HEOOXOAUMOI
JJIs1 OCBOCHMS M CUUILTHHBI (MOTYJIfA).

6.1 OcHoBHasi JIuTEpaTypa:
1. ®ununmnos A.®D. Beenenue B reopuro nuddepenimanbHbix ypaBuenuit-M. Jlenann, 2015, 240
c.

2. Crenanos B.B. Kypc nuddepenunansubix ypasaenuii- M., JIKH, 2016, 512 c.
3. Onbcronbi JI.O. qubdepenunansupie ypaBaenus- M. ,bykunauct, 2009, 320 c.

4. @umunmnoB A.®D. COopHuk 3agay no audQepeHIHaTbHBIM ypaBHEHUAM. YdeOHOe
mocobue.- M., Jlenann, 2015, 170 c.




JIns 0ocBOCHMS IUCUUILIMHBI MHBAJIUIAMU U JIMLAMU C OTPAHUYEHHBIMHA BO3MOKHOCTSIMHU
3I0POBBSl MMEIOTCSl W3/IaHHUsI B DJIECKTPOHHOM BHJIE B DJIEKTPOHHO-OMOIMOTEUHON CHCTEME
«JIaHby.

6.2 JlonoiHUTeIbHAS JIUTEpaTypa:
1.. CremanoB B.B. Kypc nuddepenmmanpasix ypapaenuii. — M.:KomKnura, 2006. — 472 c.

2. [Tucemenckuii [[. T.KoHCTIEKT JEKIINIA 11O BHICIICH MaTeMaTHKE. 2 YacCTh. — 2-€ U3I., UCIIP.,
— M.: Aitpuc-nipecc, 2003. — 256 c.: .

3. byrpos f1.C., Hukonbckuit C.M. JIuddepennmanpabie ypaBHeHus 1 ap. — M.: Hayka,
1985.

4. ®GumunmoB A.D. CoopHuk 3a1a4 o qudepeHnnanbHbpM ypaBHeHUIM. — M.: Hayka,
1985. - 128 c.

5. Hanko ILE., [Tonos A.I'., KoxxeBuukos T.S1. Briciias maTemaTyka B ypakKHEHUSAX U
3agauax. U.2 Yue6. [Tocobue ans BTy30B. — M.: Beici. mik., 2005. — 304 c.

5.3. Illepuoauyeckue u3IaHusl:
He ucnonbs3yroTes mpu U3y4eHHH JaHHOTO Kypca.

6. Ilepeyenr pecypcoB HHG(POPMANMOHHO-TEJEKOMMYHMKANMOHHON  CeTH
«AHTEpHET», HEOOXOAMMBIX /IJI51 OCBOECHHSI TUCIMILIUHBI (MOLYJIsI).

1. 5BC "YuuBepcurerckas 6ubmmorexka ONLINE" — http://biblioclub.ru/

2. DnekTpoHHas OubiMoTeuHas cucrema usnarenscrea "Jlane" — http://e.lanbook.com/

3. DnekTponHas 6bubnmoreuHas cucrema "HOpait" — http://www.biblio-online.ru/

4. Scopus — 6a3a naHHBIX pedepaToB U nuTHpOBaHHs — http://www.scopus.com/

5. Web of Science (WoS) —
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&search_mode=
GeneralSearch&SID=V2yRRW6FPI9RssAaul78&preferencesSaved

6. Hayunas snektponnas 6ubnuoreka (HOB) — http://www.elibrary.ru/

7. ApxuB Hay4HBIX XypHai0B — http://archive.neicon.ru/

8. Dnekrponnas bubnunoreka J{ucceprammii — https://dvs.rsl.ru/

9. HaumonanbHast 3nekTpoHHast Oubanoreka — http://H30.pd/

10. baza yueOHBIX MJIaHOB, Y4€OHO-METOAMYECKUX KOMIUIEKCOB, TyOIMKAIIMMI 1
xoHpepenmmii — http://infoneeds.kubsu.ru/

7. Meroauyeckue YyKa3aHusi [Jsi 00y4alOIIUXCA IO OCBOGHHMIO MCHUIIMHBI
(Monmy.Jist).

CamocrosTenbHas padoTa CTyAEHTa SBJISETCS HEOOXOIUMOM M KpaifHe BaKHOW NpHU
U3y4eHHH JFO00TO TEOPETHYECKOTO WM TMPAaKTHYECKOTO YUeOHOTO Kypca W JO0JDKHA OBITh
NpaBWIbHO opraHu3zoBaHa. [Ipexnae Bcero, HeoOxoaumo, 4YToObl 3Ta paboTa OblIa
CHUCTeMaTHYeCcKOW W peryisipHoi. B momoms CcTyAeHTy y4eOHBIM IUIAHOM PEKOMEHJOBaH
rpaduK CaMOCTOSITENFHOW paboThl. [IpW JKemaHWUM CTYIEHT MOXET BOCIIOJIB30BaThCS ITHM
rpagpukom. CamocrosiTenbHass pabOT JENUTCS MEXAY TEOPEeTHUeCKOM 4YacTbio Kypca U
NPaKTUYECKOH, HO A3TO JeJIeHWE HE HOCUT (HOPMAILHOTO XapakTepa, IOCKOJBKY pPEIIeHHE


http://biblioclub.ru/
http://e.lanbook.com/
http://www.biblio-online.ru/
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MPAKTUYECKHX 3a/1a4 MPeaycMaTpUBaeT 3HAHUE OCHOBHBIX TEOPETHUECKUX MOHITHIA U METOJIOB,
a TEOpEeTUYECKUE 3HAaHUS B CBOIO OuUepe/lb HE MOTYT YCBamBaThCs 0€3 MPaKTHUECKOH paboThI C
TEOPETUICCKIUMH KOHCTPYKIUSMHU.

[Ipy moAroTOBKE K MPAKTUYECKOMY 3aHSTHUIO CTYACHTY LI€eCO00pa3HO MO3HAKOMUTHCS
CHayYajga ¢ TEOPETUYCCKUMU MOHATHSIMH, OTHOCSIIUMUCSA K JAaHHOMY pa3felly, 4TOObI YSICHUTH
IUIst ce0sl CMBICIIOBYIO 4YacThb paboThl. sl 3TOro pekoMeHAyeTcsl MPOuYMTaTh JIEKIUU WU
y4eOHUKH, B KOTOPBIX OCBEIAIOTCS COOTBETCTBYIOIIME BOIPOCHL. ECTECTBEHHO, CTYIEHTY
HeoOs3aTeIbHO HCIIOJIb30BaTh JIMIb JIUTEpaTypy, yKa3zaHHyl0 B OuOnuorpaduu, HO Ha
HAYaJbHBIX CTAUSAX M3YUCHHsI MaTepHala 3TO Jenarh xenarenbHo. Co BpeMEHEeM pacIlupeHHe
UCIIOJIb30BaHUs JINTEPATYPHBIX MCTOYHMKOB MOXKHO JIUIIb IPHUBETCTBOBaTh. [lepen pemeHuem
JOMAITHUX 3a/lad  CTYACHTY IIeJIeCO00pa3HO TMO3HAKOMHUTCS CHAadala C COJIepiKaHue
MPEIbIAYIIEro 3aHATUSA, YACHUTH JJisi ceOsd METOHbl pEelIeHUs 3aJady pacCMaTpUBAEMOro THUIIA.
[Tpu 3TOM y CTylIeHTa €CTECTBEHHO BO3HHUKAIOT 3aTPYAHEHHUS M BOMPOCHI, KOTOPHIE OH MOXET
3a[aTh MPErnoJaBaTelio Ha CIEAYIOIIeM MPAaKTUYECKOM 3aHATUHU. JIt000e nmpakTuyeckoe 3aHsATHE
HAYMHACTCS C pPa300pOB BOMPOCOB U 3aTPyIHEHUH MO JAOMaliHeMy 3agaHuio. Dopma
MPAKTUYECKUX 3aHATUH, OCOOEHHO 3aHATUN J1a00paTOPHBIX, MPEAYCMATPUBAET JUAIIOT MEXKIY
CTyICHTaMH W TIpernojaBaresieM. [IpakThka 1MOKa3bIBaeT, YTO CTYACHTHI OXOTHO MPHOEraroT K
IPsIMOMY JIMAJIOTy C IIperoAaBaTesieM U YMEIOT U3BJIeUb AJisl ce0s MOJIb3y U3 COOTBETCTBYIOIIETO
quanora. Kaxnaas TemMa 3akaHUMBAeTCS MTOIOBOM KOHTPOJIBHOM paboTO € BBICTABIEHUEM
oneHkd. CTyAeHT JOKEH TONYyYUTh 1O KaXJOH KOHTPOJIBHOM paboTe xoTa Obl
YIIOBJICTBOPUTEIILHYIO OIICHKY, HHAYE OH MOJydaeT JOMOJHUTEIBHOE 3a/IaHue C 00sS3aTeIbHBIM
yCIIOBUEM OTpabOTKH HEYJOBIETBOPUTEIHHOM OIICHKHM IO COOTBETCTBYIOIIECH KOHTPOJIHHOU
pabote. DT OTpaOOTKU MPUHUMAIOTCS IMPENOAaBaTeNIeM, BEAYIIUM IMPAKTHYECKUE 3aHATUS B
TeyeHue Bcero cemectpa. [lo pesymnbraraM KOHTPOJBHBIX PabOT M HX OTPabOTKaM CTYACHTY
BBICTABIIICTCS WTOTOBAas OIICHKA IO TMPAKTHKE, ONMPEISICHHBIM 00pa3oM BIHSIONIAS HA €ro
3a4€THYIO OIICHKY.

B ocBoeHWW MUCIUTUIMHBI WHBATUAAMH U JUIIAMH C OTPAaHUYCHHBIMU BO3MOXHOCTSIMH
3I0pOBbsl OOJBIIOE 3HAUYCHHWE HMEET WHIUBUIyaldbHass ydyeOHas paboTa (KOHCYJIbTAIlMH) —
JIOTIOTHATEITFHOE PA3bsICHEHHE yUeOHOT0 MaTeprara.

NuauBuayanbHple KOHCYIbTAIMM MO TPEAMETY SBISIOTCS BaXHBIM  (DaKTOpOM,
CIIOCOOCTBYIONTUM HHIUBUYaTU3aIMH O0YyICHHS W YCTAHOBJICHHUIO BOCITUTATEIILHOTO KOHTAKTa
MEXIy TpernojaBaTeieM W OO0YyJaroIIUMCS WHBAIWIOM WM JHUIOM C OTPaHUYCHHBIMU
BO3MOXKHOCTSIMH 37I0POBBSI.

I'paduk camocTosTETLHON pabOTHI

Ne Bunst /dopmsr CP dopma oTuéra Cpoku
OTYETHOCTHU
1 |Bomonsenue tekymux qoMamuux | [penbssuenue B Teuenue cemectpa
3aJJaHAN BBITIOJIHEHHBIX ~ JIOMAITHUX

3aJJaHUH 110 TPEOOBAHUIO

2 | BrimonHeHHe KOHTPOIBHBIX padoT | Cmada KOHTPOJIBHBIX paboT |B cooTBeTcTBHU C
yueOHBIM rpauKoM

3 |OrpaboTka HEyIOBICTBOPUTEIBHBIX | Crada 3auéra Konen nexabpst
OILICHOK TT0 KOHTPOJIBHBIM paboTaM

8. Mlepeuyenr MHPOPMALMOHHBIX TEXHOJIOTHil, HCMOJIb3yeMBbIX MPHU OCYLIECTBJIECHUH
00pa30BaTeILHOIO MPOLECca MO0 JUCHUILINHE (MOIYJIIO).

8.1 Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHIA.

— Cbop, xpaHeHue, cucTeMaTH3alMs U BblJaya yueOHOH 1 HayqyHOH HH(popMaumy;

— O6paboTka TeKCTOBOMU, TpaduyecKoil U IMIUPUIECKON HH(OPMALIUN;

— IloaroroBka, KOHCTpYMpPOBAaHME M TPE3EHTALUs HTOTOB MCCIEAOBATEIBCKON MU
AQHAIUTUYECKON eATENIbHOCTH;



— Mcnionb30BaHue JIEKTPOHHBIX MPE3EHTALUI IIPYU IPOBEACHUN IIPAKTUYECKUX 3aHATUM;
— Pabota ¢ nHpopManMOHHBIMU CIIPABOYHBIMU CUCTEMAMU;

— Hcnonp30BaHue JIEKTPOHHON TOYTHI MPEToAaBaTeNIei 1 00yJatOIMXCs sl PACCBUIKH,
MIEPENUCKH U 0O0CYXKCHUS BOSHHUKIITNX YI€OHBIX MPOOIIEM.

8.2 [lepeyenb HEOOXOAUMOI0 MPOrPAMMHOI0 O0ecTedeHus.
— O¢ucusiii naket npunoxenud Microsoft Office.

8.3 Ilepeuennb uHGOPMAIMMOHHBIX CHIPABOYHBIX CHCTEM:
— DnexkTpoHHBIE pecypebl oubmunorexu Kyol'Y — https://kubsu.ru/node/1145

9. MarepuajJbHO-TeXHHUYECKAS

0aza, HeoOXxomumasi I  OCYLIECTBJICHUSA

00pa3oBaTeIbHOTO MpoLecca Mo JHCHHILINHE (MOTYJIIO0).

MatepuaibHO-TEeXHUYECKOE 00eCTIeYeHIE TUCIUILTUHEI (MOIYIs) U

No Bun pabor
OCHAIEHHOCTh
Jlekunonnele | JIekKuMOHHAs ayaWTOPHUsSA, OCHAICHHAs MPE3ECHTAIMOHHOW TEXHHUKOU
3aHATHS (mpoekTop, 9KpaH, KOMIIBIOTEP/HOYTOYK) U  COOTBETCTBYIOIIHUM
nporpaMMHbIM obecniedenueM (I10).
CemuHapckue | CnenualbHOE IOMEIIEHHE, OCHAIEHHOE IPE3EHTAlMOHHONW TEXHUKOU
3aHATHS (mpoexTop, 9KpaH, KOMIBIOTEP/HOYTOYK) W  COOTBETCTBYIOIINM
nporpamMmmHubIM obecniedennem (I10).
I'pynmoBssie AyauTopusi OCHAILEHHAasT KOMIIbIOTEPHOM TEXHUKOM € BO3MOKHOCTBIO
(uHAMBUAYaATh | HOJAKIIOYEHHS K ceTu «HTepHeT», MporpaMMoil SKpaHHOTO YBEIHUCHUS U
HEBIC) obecrieueHHas JOCTYIIOM B AJIEKTPOHHYIO nH(pOpMaIUOHHO-
KOHCYNbTAIIMU | 00pa30BaTeNbHYIO CPEAy YHUBEPCUTETA.
Texymuii AyauTopusi OCHAILlEHHAas KOMIIbIOTEPHOM TEXHUKOM € BO3MOKHOCTBIO
KOHTPOJIb, NOAKIIOUeHUs K ceTu «HTepHeT», MpOrpaMMOi 3KPaHHOTO YBEJIMYEHUS U
MPOMEXKYTOUH | oOecriedeHHas JOCTYIIOM B BJIEKTPOHHYIO nH(pOpMaAIMOHHO-
as arTecTansl | 00pa3oBaTENbHYIO Cpelly YHUBEPCUTETA.
Camocrostens | KaOuner nns camocTosiTenbHOM pabOThl, OCHALIEHHBIH KOMIIBIOTEPHON
Has pabota TEXHUKOM C BO3MOXKHOCTBIO MNOAKIIOUeHuss K cetn «VHTepHeT»,

MpOrpaMMOil IKPAaHHOTO YBEJIMYEHUS] M OOECIEeUeHHBIH JOCTYIIOM B
AIIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.
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