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1 desn v 3a1auM U3yYeHUs TUCHMILUIMHBI (MOLYJIA).

1.1 llean ocBOeHUS TUCHHUILIMHDI.

Hensmu quctummuabl «/uddepeHnnanbapie ypaBHEHHS» SIBISIOTCS: GOPMUPOBAHUE
MBIIUICHHS B KATETOPUSX OECKOHEYHO MAJIBIX U YMEHUS MOJICTUPOBAThH pealbHbIC SIBICHUS
MeToaaMH Teopuu AudPepeHInaTbHBIX YPaBHEHUMN.

1.2 3agaun AUCHMUILINHEL,

e @DOpMHpPOBAHHE OCHOBHBIX MOHSITHH TEOPUH OOBIKHOBEHHBIX IU((epeHIHaTIbHbIX
YpaBHEHUU.

e ®opMHpOBaHUE 3HAHUN O CBOWCTBAX pelieHui auepeHruanbHbIX YpaBHEHHUHA
IIEPBOTO NOPSAJIKA: C PA3ACIAIOIIMMUCS IEPEMEHHBIMH, OJJHOPOJHBIX U
HPUBOASALIMXCS K HUM, YPABHEHUH B MOJIHBIX U depeHIranax; opjlajieHue
TOYHBIMHA METOJAMU UHTETPUPOBAHUS.

e @dopmupoBaHUE 3HAHMA O JMHEHHOM nupdepeHInalbHOM YpPaBHEHUM IE€PBOIr0
nopsiaka. OBnanenue Merogamu pemenus Jlarpanka u bepryim.

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

e OgnageHue MNpPUOTIKEHHBIMM UM YHUCICHHBIMH METOJAMHU  HMHTETPUPOBAHUS
muddepeHIaNbHbIX ypaBHEHUH.

e @OopmupoBaHWE 3HAHWHA O JWHEHHOM aupdepeHnaIbHOM YpPaBHEHHH IE€PBOTO
nopsiaka. OBnanenue merogamu pemenus Jlarpanka u bepnyim.

e @dopMHpOBaHHWE YMEHUH M HABBHIKOB peHICHUs AU(QPepeHINaIbHBIX YpaBHEHHHA
BBICHIMX ITOPSAKOB IIyTEM IOHWKEHHUS IOPAKA YPABHEHUS.

e @dopMHMpOBaHUE 3HAHUH O CTPYKType oOmiero pemeHus AuddepeHInanbHbIX
YPaBHEHHUH BbICIINX NOpsaKoB. OBnaneHue metonom Jlarpamxka.

e dopmupoBaHHE YMEHUI M HaBBIKOB IOCTPOEHUS OOIIETO PEHIeHUs] JIMHEHHOTrOo
OJTHOPOJHOTO U(DPEPEHIINAIBHOTO YpaBHEHUS N-TO TOPSAKAa C TMOCTOSTHHBIMH
K03 pHIIMEeHTaMU B 3aBUCMOCTH OT 3HAYEHUH XapaKTePUCTUUYECKUX YHCEI.

e @OopMHpPOBAHHE YMEHUW W HABBIKOB B IOWCKE YaCTHOI'O PEIICHHS JIMHEHHBIX
HEOJIHOPOAHBIX JU((epeHINaTIbHbIX YPABHEHUHM BBICIIMX IOPSAKOB IO TMPaBOil
YacTH clielanbHoro Buaa. OBlazieHne METOI0M HEOolpeIeIeHHbIX KO (PUIIMEHTOB

e @opMHpOBaHUE 3HAHHUNM O CBOWCTBAX PEIICHUM OAHOPOMHOM JIMHEMHOW CUCTEMBI
T depeHMaIbHbIX YPaBHEHUH C MOCTOSHHBIMH Kod(duuuentamu. OBnajeHue
MeTOo/I0M Ditniepa.

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

1.3 MecTo AucuuIuInHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMMBbl.

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

Jns  ycnmemHoro W3y4eHus JUCHMUIUIMHBI JOCTATOYHO 3HAHUW W YMEHMH 1O
MaTeMaTHYeCKOMY aHalu3y B 00b&Me 3HaHMH mepBoro Kypca. M3yuenuwe naHHON y4deOHOMN
JUCIUIUIMHBI HAY4YUT CTYJEHTOB NPUBIIEKATh MAJISl PEIICHHS €CTeCTBEHHOHAYYHBIX MpobiieM
COOTBETCTBYIOLIMM  (HU3UKO-MAaTEeMaTHUYECKUN amnmapar M MPUTOJUTCA JUIs  YCIIEUIHOTO
npoxoxaenus [ NA.



1.4 IlepedyeHb NMJIAHMPYyeMbIX Pe3yJbTAaTOB O0y4eHHs] MO JMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX ¢ IJIAHUPYEMBbIMH Pe3y/IbTATaAMH 0CBOCHHS 00pa30BaTeJbHOI MPOrPaMMBI.

N3ydenne nanHoi yueOHON AUCUUILTMHBI HAIIPaBieHO Ha (POPMUPOBAHHE y 00YUAIOIINX -

cs1 00IIEKYIBTYPHBIX U oOmenpodeccuonanbubix kommereHimii (OK u OITK) OK-3, OITK-1,

OIIK-2.
Ne Nunexc Coneprxanue B pe3ynbrate u3yueHus: yaeOHON AUCHUTIIMHBI
[y, | KOMIe- | KOMIIETeHIH 00yYaromuecs T0JKHbI
TeHIMH | (uM e€ yacTn) 3HATh yMeThb BJ1aj1eTh

1. OK-3 Crioco6HOCTD Pemats 3a1aun
UCIIOJIb30BaTh OcHOBHBIE o Hasbikamu
OCHOBBI 3KOHO- | IIOHSTHA U muddepeHImans | IPaKTUIeCKOro
MHYECKUX 3Ha- | TEOpEeMbl Kypca HBIM UCIIOJIb30BaHUS
HUH TIpu oLeHKe | uddepeHraib | ypaBHEHHSIM, @ | METOZOB
3¢ (}EeKTUBHOCTH | bIX YPAaBHEHHUH U TaKxKe peLeHus
pe3yabTaToOB CIoCco0BI UX IIPUMEHSATH maddepeHmratb
NeSITEIbHOCTH B | MPUMEHEHUS B HOJIy4EeHHBIE HBIX YpaBHEHU
pa3IMYHBIX Opyrux o0jacTsax | 3HAHUS MPU IIPU pPELICHUN
chepax 3HaHUH peLICHUH 33aJa4 | Pa3JInYHbIX

JIpyTuX 3amad
JMCLUIUIMH

2. OIIK-1 | CriocobHOCTB Hcnonb3oBath HaBbIKaMU
IPECTaBIATh Hasbikamu npUOOpEeTEHHbIE | KOPPEKTHOM U
a/ICKBaTHYIO PaKTUYECKOTO 3HAHUS B | aJICKBaTHOM
COBPEMEHHOMY | HCHOJIb30BAHHUS [OCEIYIOIUX | HOCTAaHOBKU
YPOBHIO 3HAHMU | METOJOB PEIICHUS | HAYYHBIX 3ajad,
HaY4YHYIO JuddepeHManb | UCCIENOBAHUAX | UCHOJb3Ys
KapTUHY MHpa | bIX YpPaBHEHH MPH METOBI
Ha OCHOBE | pELICHUH muddepeHmab
3HaHUS OCHOB- | PA3JIMYHBIX 3a/1a4 HBIX YpaBHEHHH
HBIX
MMOJI0KEHUH, 3a-
KOHOB "
METO/IOB ec-
TECTBEHHBIX
HayK "
MaTeMaTHKU

3. OIIK-2 | CriocobHOCTB - 0a30BbIC MOHATHS | - IpUJIaraTh - IOHATHUSMH U
BBISBIISITh TEOPHH MOJIy4YEeHHBIE METOAaMHU
€CTeCTBEHHOHA- | OOBIKHOBEHHBIX NIPU U3yYEHUH TEOPHUH
YUHYIO T depeHanbe | TUCHHUITIIMHbI muddepeHmab
CYIIIHOCTh bIX YPaBHEHUU 3HAHUSA K HBIX YPaBHEHUI;
npobiuem, - OTIpe/IeTICHUs U pelLeHuIo 3a1a4 | -
BO3HHKAIOIINX B | CBOWCTBA OC- B Pa3ITUYHBIX MPUIIOKECHUSIMHI
xoJie  mpodec- | HOBHBIX OOBEKTOB | (PU3UKHU U muddepeHmab
CHOHAJIBHOU TEOpUH MaTEeMaTUKHU. HBIX ypaBHEHMI
NesITeNbHOCTH, |-  (OPMYIMPOBKHU K MeXaHUKe,
NPUBJIEKATh IS | YTBEPXKICHHIA, AIIEKTPOAMHAMHU
ux peLIeHNs | METOJIbI ux Ke,T'UJpOIMHAM
COOTBETCTBYIOI | JTOKA3aTeIbCTBA, UKe.
un (Gu3MKO- | BO3ZMOXKHBIE CEPbI
MaTeMaTH- uX  (QU3NYECKUX




HNupexc Conepxanue B pe3ynbraTe u3yueHus: yaeOHON AUCHUTIIMHBI
KOMIIC- KOMIICTCHIINU 06y‘IaIOH_II/ICCH JOJI?KHBI
TeHUuu | (Wi e€ 4yacTu) 3HATH yMeTh BJIA/IETh

JINIA

YECKUH ammapar | NPHIIOKECHUM.

2. CTpyKTYypa M coepkaHue TMCHHUIIINHBI.

2.1 Pacnipenesienne TPYA0EMKOCTH JUCHHUILIMHBI IO BUIaM padoT.

O6mass TpynoEMKOCTh AUCHMIUIUHBI cocTaBiser 3 3aud.eda. (108 wacoB), wux
pacripeziesieHue 1o BujaM paboT MPEeICTaBICHO B TaOIHIIE

(O cmyoenmos ODO).
Bun yuebnoit paboTbl Bcero Cemectpbl
4acoB (dachr)
4

KonTakTHas padora, B TOM YHCJI€: 10 10
AyIuTOpHBIE 3aHATHS (BCEro): 10 10
3aHsATHS JEKIIMOHHOTO TUTIA 4 4
JlaGopaTopHble 3aHATHS - -
3aHATHS CEMUHAPCKOTO TUTIA (CEMUHAPBI, 6 6
MPAKTUYECKHE 3aHITHSI)
HWnas koHTaKkTHas padoTa:
KonTpons camocrositensaoi pabotsl (KCP)
ITpomexyrounas atrectanus (MKP)
CamocrosiTesbHasi padoTa, B TOM 4HCJIE: 94 94
[TpopaboTka yaeOHOTO MaTepuaia 20 20
BrInonHeHne HHIMBUAYATBHBIX 3aTaHIH 60 60
ITonroTroBKa K TeKyIeMy KOHTPOJIO 14 14
KoHTpoJs: 4 4
IloaroroBka k 3aueTy 4 4
Oo6masi Tpya10eMKOCTh yac. 108 108

B TOM 4HCJIe KOHTAKTHAsA 10 10

pabora

3a4. ef1 3 3

2.2 CTpyKTypa AUCHUILIMHBI:
Pacnpenenenue Bu10B yueOHON pabOTHI M UX TPYJOEMKOCTHU IO pa3jiesiaM JAUCIUILITUHBI.
Pazgensl quctumuinebl, n3ydaembie B 4 cemectpe (ounas ¢hopma)

| Ne | HaumeHnoBaHue pa3aenos KonnuectBo yacos




AynuropHas P]?le)e?;i
Bcero pabota p
paborta
J | 113 JIP | CPC
1 2 3 4 5 6 7
1. |OcHoBHbIe nmoHaTHs. 3axada Komu. 0,5 - - 3
2. |IuddepennuanpHble ypaBHEHUS ITEPBOTO MOPSAKA. 1 2 - 35
3. |Auddepenunanbupie ypaBHEHUs BBICHIMX MOPSIKOB 1 1 - 35
4 Cucremsl JIMHEAHbIX mddepeHnnanbHbIX 1 5 i 15
yYpaBHCHHI.
[TpuMeHeHHe CTETIEHHBIX PSIIOB K MHTETPUPOBAHUIO
5. . 0,5 1 - 10
nudepeHIATbHBIX YPaBHEHUN
Hmoeo no oucyuniune: 108 | 4 6 - 98

[Tpumeuanue: JI — nekmuwm, 13 — mpaktudeckue 3ansatus / cemuHapsl, JIP — maGopaTopHbie
sansaTus, CPC — camocrositenpHas paboTa CTy/IeHTa

2.3 Conep:xanue pa3/ieioB TUCHUILINHBI:
2.3.1 3anaTHA JeKINOHHOTO THIIA.

®opma
HaumeHnoBanue
No Coneprkanue paszjena TEKYILEro
pasznena
KOHTPOJIS
1 2 3 4
1. [TonsTre 0ObIKHOBEHHOTO TU(HEPEHITNATBEHOTO OTBeTHI Ha
OcHOBHBIE ypaBHeHus. Ob1ee u yacTHbie pemeHus. [ papux  [Bompocsl. brwi-
NOHATUSA. 3a1a4a peuieHus. 3aga4uu, NPUBOIALIUE K oIrpoc.
Kormm g depeHIMaTbHBIM YPaBHEHUAM

2. |duddepenumansubie|. duddepenuunanbabie ypaBHeHMs 1nepBoro |(OTBETHI Ha
ypaBHeHMs nepporo (mopsaka. 3amava Komm. T'eomerpuueckas  [gompockl. Biwm-

nopsiAKa WHTEpIpeTanus AuQhepeHIHanbHOro  |ompoc.
ypaBHeHuda. Ilome  wHampaBienui.  Meron
W30KJIMH.

VYpaBHeHUsI IEPBOTO MOPSAKA C pa3ACTIAIOIIMMUCS
nepemeHHbIME. OHOpOAHbIE MU depeHIanbHbIe
ypaBHEHUS U MIPUBOJSIIUMHUCS K HUM.

JIuneitnble nuddepeHnnanbHble ypaBHEHUS
nepsoro nopsaka. Meron bepnyiuu u Jlarpanxa.
VYpaBuenue bepnyin. YpaBHeHHE B OJIHBIX
muddepennmanax. UHTerpupyromuii MHOXXHUTEb.

[lonsitue METPUYECKOTO IIPOCTPAHCTBA.
[TpuHIUD cKaTBIX OTOOPAXKEHUH.

Teopema cymiecTBOBaHUS W E€IUHCTBEHHOCTH
peleHus 3a/1a4u Komm L
muddepeHIMaTbHOTO  ypaBHEHUS  MEPBOTO
MOPAJIKA, pa3peeHHOro OTHOCHUTEJILHO




MPOU3BOIHOM.

Oco0pble pemenns nudhepeHImanbHbIX YPaBHCHHUH.

OruOaroias ceMeicTBa KpUBbIX.

Judbdepennmranbabie
ypaBHEHUS BBICIIIUX
MOPSKOB

Juddepenunanbabie ypaBHEHUS BBICIIHX
MOPSAKOB, JOMYCKAIOIINE TOHWKESHUS TOPSIIKA.

a) Ypasuerus suma Y = f (X).

0) YpaBHeHwHs BUIa
F (X y(k) y(k+1) . (n)): O'

B) YpaBHEHUs, HE COepKalle HE3aBUCUMOTO

IePEMEHHOTO: F(y, y}"{...,y(”)): 0.

Jluneitnple onHOpoaHble AuQdepeHIrnaIbHbIe
YPaBHEHUS BBICILIETO MOPSAIKA.

JIuHeHo 3aBUCHMBIC U HE3aBUCHMbIC (DYHKIIUU.
Omnpenenurens Bponckoro. ®yHaameHTaabHas
cucrema pemiennit. OOmiee penieHne JTMHEHHOTO
OJTHOPOJHOTO U (HepeHITNATEHOTO YPaBHEHUSI.
JIuneiinble HEOAHOPOIHBIE MU HepeHInaTbHbIC
ypaBHEHUs BhIcIIero nopsaka. CTpykrypa oO1iero
pewienus. Meron Jlarpanska Bapuanuu
MIPOU3BOJILHOM MOCTOSIHHOM

Jluneitnpie nuddepeHuanbubie ypaBHEeHHUsT N-TO
MOPAZIKA C IOCTOSTHHBIMU KO3 UITUECHTAMH.

OCHOBHbBIC TTOHSATHS.

ITocTpoenue o01iero peneHus 0JHOPOIHOIO
T depeHINaTBHOTO YPaBHEHHUS.

[Tonck yacTHOrO pelieHrs HeOoTHOPOAHOTO
YpaBHEHMsI U IPABOM YaCThIO CIIEUAIBHOIO BUA.

JIuneitHble OgHOPOAHBIE AU (PepeHIInanbHbIe
ypaBHEHHUsI N-TO MOPsIIKa C TOCTOSHHBIMU

KO3 PHUIHEHTaMH.

[TocTpoenue ob1IeTo pernieHus ypaBHEHUSI.
JIuneiHble HEOAHOPOIHBIE AU depeHIInaTbHbIE
ypaBHEHHUsI N-TO MOPsIIKa C TOCTOSHHBIMU
Kod(ppurmeHTaMu 1 paBoil 4aCcThIO CIEIUATBFHOTO
BHUJa. MeTo/1bl HAX0KIEHUS YaCTHOTO PEILIECHUSI.

OTBeTHI HA
BOIIPOCHI. biuii-
orpoc.

CucremMbl TUHEHHBIX
nuddepeHInaTbHbIX
YpaBHEHUI

Cucrempl  auddepeHunasbHbIX  YpaBHEHUH,
OCHOBHbIE TMOHATUA. Da3oBoe MPOCTPAHCTBO.
3agaua Komm 1 HOpPMadbHOW  CHCTEMBI
muddepeHIManbHbIX  YPaBHEHHIA. Teopema
CYIIECTBOBAHUS W E€AWHCTBEHHOCTH pEIICHUS
3agaun Komm.

OTBeTHI HA
BOIIPOCHI. biui-
OTpoc.




Metoa MCKIIOUEHMs A1 HOPMAJbHBIX CHCTEM
middepeHMaNbHbBIX  yYpaBHEHUH  (CBeAeHUE
CHCTEMBbl ypaBHEHUI K OJHOMY YPaBHEHHUIO).
Meron Jlarpan:ka Bapuauuud IPOU3BOJIBHBIX
MOCTOSIHHBIX IPH HaXO0KAECHUHU OOLIEro penieHus
JIMHEHHON HEOTHOPOIHOM CUCTEMBI YPABHEHUM.
Jlunelinas OJHOPOIHAS cucreMa
Qg QepeHInanbHbIX YPaBHEHUN € TIOCTOSHHBIMHU

kodpdunmentamu.  Haxoxmenwe — pemieHus
CUCTEMBI 110 MeToAy Diliiepa.
JluneliHbIe HEOTHOPO/IHBIC CHCTEMBI

Qg QepeHInaNbHbIX YPaBHEHUN € TTOCTOSHHBIMHU
kodpduuuentamu. Ilouck yacTHoro perieHus B
cllydyae MpaBbIX YacTel CIeNUaIbHOTO BUA.
DJIEeMEHTBI TEOPUH YCTOMUYUBOCTH

5. |[Ipumenenue IIpumenenue creneHHbIX psioB Teilopa k OTBeThI Ha
CTEHEHHBIX PAJOB K [MHTErPHMPOBAHUIO JU(PEepeHInaNbHBIX ypaBHEHHH. |Bonpock!. biuil-
uHTerpupoBanuto  |Cenenue quddepeHuaIbHOro ypaBHEHUs ¢ ompoc.

Qg QepeHIHaNbHBIX |CHCTEME alre0pandecKuX ypaBHEHUH
ypaBHEHUH
2.3.2 3aHATHSA CEMUHAPCKOIO THIA.
N ®opma
No HaumenoBanue TemaTunka npakTHUECKUX 3aHATHH TeKyIero
pasznena (cemuHapoB)
KOHTPOJIS
1 2 3 4
1. |OcHoBHBbIe nOHATHUSA. |[IoHATHE OOBIKHOBEHHOTO U (HepeHINaTbHOTO OTBeThI Ha
3anava Koruu ypaBHeHHs. OO1iee u yacTHble pemieHus. ['pagux  [Bormpocsl U
peeHus. 3aauu, MPUBOISIINE K peleHue 3a1a4y
nuddepeHIMaTbHBIM YPaBHEHUAM
2. |Muddepenumansusle |[npdepeninansHble YpaBHEHUs nepBoro  |OTBeTHI HA
ypaBHEHHMs epBoro (mopsaka. 3amava Komm. T'eomerpudeckas  [Bompockl u
nopsijika UHTepHpeTanus Au(hepeHIHanbHOrO  |pernenue 3a1a4
ypaBHeHusa. Ilome  nampaBnenuii.  Merton KoHTponbHas
W30KJIMH. pabora.

YpaBHEHMSI IEPBOTO MOPSIIKA C Pa3AeIAIOIUMUCS
nepeMeHHbIMU. OHOpOAHBIE AU PepeHIratbHbIe
YpaBHEHHSI ¥ IPUBOISAIIMMUCS K HAM.

JIuneitnble nuddepeHnnanbHble ypaBHEHUS
nepsoro nopsaka. Meron bepnyiuu u Jlarpanxa.
VYpaBuenue bepnyin. YpaBHeHHE B OJIHBIX
muddepennmanax. UHTerpupyromuil MHOXXHUTEb.

[lonsTue METPUYECKOTO

[TpuHIUD cKaTBIX 0TOOPAXKEHUH.
Teopema cymiecTBOBaHWS W €IUHCTBEHHOCTH
pelieHus 3a1a4u Komm Ui
muddepeHIMaTbHOr0  ypaBHEHUs IIEPBOTO

IIPOCTPAHCTBA.




nopsijka,
IIPOU3BOJHOM.

PaspCII€HHOIr o OTHOCHUTCIIBHO

Oco0sble pemenus 1udhepeHnaTbHbIX YPaBHECHHIA.

Orwubaromias ceMencTBa KPUBBIX

Juddepennnanspuole
YpPaBHEHUS BBICIIHX
HOPSI/IKOB

Juddepennnanbable ypaBHEHUS BBICIIUX
MOPSIAKOB, JOMYCKAIOIINE MOHMKEHUS MOPSAKA.

a) Vpasuenns suga YO = f (x).

0) YpaBHeHHs BUIa
F(xy®,y¢,..,y0)= 0.

B) YpaBHEHUS, HE COepKallle HE3aBUCUMOTO

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

Jluneiinsle onHOpoaHble auddepeHInanbHbIe
YPaBHEHUS BBICILIETO MOPSAIKA.

JIuHelHO 3aBHCHMBIE U HE3aBUCUMbIE (DYHKIHH.
Omnpenenurens Bponckoro. ®yHaameHTanbHas
cucrema peuieHuid. OOlee perieHue JMHEHHOro
OJTHOPOJHOTO U (HepeHITNATEHOTO YPaBHEHUSI.
JIuneiinble HEOTHOPOIHBIE MU hepeHIInaTbHbIC
ypaBHEHUs BhIcIIero nopsaka. CTpykrypa oO1iero
pewienus. Meron Jlarpanska Bapuanuu
IIPOU3BOJILHOU ITOCTOSIHHOM.

OTtBeThI HA
BOIIPOCHI U
pelieHue 3aaau.
KonTponbhas
paborta.

JInnelinbie

Qg depeHImaIbHbIe
ypaBHEHHSI BTOPOTO
nopsijika ¢
MIOCTOSTHHBIMU
KodpUITUEHTaAMH.

. Jlunelinple onHopoanble auddepeHIaNIbHbIe
YPaBHEHHUs BTOPOro MOpsIKa C IOCTOSHHBIMU
K03 uLeHTaMHU.

ITocTpoenue oO1ero peuieHus B ciryyae:

a) pa3JIMyYHbIX XapaKTePUCTUUECKUX YHCET,

0) KpaTHBIX XapaKTePUCTUUECKUX YHCE,;

B) B ClIy4ae KOMIUIEKCHO-CONPSKEHHBIX KOpHEN
XapaKTepUCTUYECKOTO ypaBHEHUS.

JIuneiiHble HEOAHOPOAHBIE AU PEepeHIINaTbHbIE
YPaBHEHUS BTOPOTO MOPSAKA C TOCTOSHHBIMU
Kod(ppurmeHTaMu 1 MpaBoil 4acThIO
CIEIIMAJIBHOTO BUAA:

a) f(x)=e”.

6) f(x)= e”P,(x).

r) f(x)= e”(acosPx+ bsinpx).
ITouck gacTHOTO pei€cHuAg METOJ0M
HCOMPCACIICHHBIX KOS(l)(I)I/II_II/ICHTOB.

OTBETHI HA
BOIIPOCHI U
pelreHue 3aaa4q

JInnelinbie

g depeHIaIbHbIe
ypaBHEHHs N-TO
nopsijika ¢
TIOCTOSTHHBIMUA

KO3 pHULIHEHTaMU.

JIuneitnsle nu¢depeHnuanbHble ypaBHEHUsT N-TO
MOPAZIKA C IOCTOSTHHBIMU KO3 GUITUEHTAMH.

OCHOBHBIC TOHSATHS.

HOCTpOCHI/Ie O6HICFO peuieHud OATHOPOAHOTO

OTBETHI HA
BOIIPOCHI U
pelieHue 3aaa4




Qg QepeHIMaIbHOr0 YpaBHEHUS.

Ilouck gacTHOTO pEeIICHUA HEOAHOPOJHOI'O
YpaBHCHHUSA U npaBoﬁ YaCThIO CIICIHMAJIBHOI'O BHU/JIA.

JluneiHble OqHOPOIHBIC TU( depeHIInaTbHBIC
ypaBHEHHS N-TO TIOPSIIKA C IIOCTOSTHHBIMH

KO3 PHUIHEHTaAMH.

[TocTpoenwue o0IIero penieHnus ypaBHEHUSI.
JIuneiinble HEOHOPOIHBIE MU hepeHInaNIbHbIC
ypaBHEHHS N-T'O TOPSI/IKA C IIOCTOSTHHBIMU

K03 (HUIIMEHTAMU ¥ MIPABOH YaCThIO CIICIIHATLHOTO
BUJIa. MeTo/Ibl HaX0XKICHHSI YaCTHOTO PEIICHUSI.

6. |Cucremsl nHeiHbIX (CucteMbl  auddepeHInaNbHBIX  ypaBHEHHUH,
muddepeHIMaNbHbIX |OCHOBHBIE TOHATUA. Da30Boe MPOCTPAHCTBO.
ypaBHEHUI 3amaua Komm a1 HOpMambHOM  CHUCTEMBI
mubdepeHManbHBIX  ypaBHeHuH.  Teopema
CYIIECTBOBAaHUS M E€IUHCTBEHHOCTH pEUICHUS
3agaun Komn.

Merton HCKIIOYEHUS i HOPMAJIBHBIX CHCTEM
mubdepeHIManbHBIX ~ ypaBHEHUN  (CBeleHUE
CHUCTEMBbI YpaBHEHUN K OJTHOMY YPaBHEHHUIO).
Meton Jlarpamka Bapualyl MPOU3BOJIBHBIX
MMOCTOSIHHBIX IMPU HAXOXKICHUH OOIIETO PeIleHuUs
JIMHEWHON HEOJTHOPOJIHOM CUCTEMBI YPaBHEHHUM.

JIunennas OIHOpOJHAs cucreMa
b hepeHIMaTbHBIX YPaBHEHUH C TOCTOSTHHBIMU
K03 pUIIEeHTaAMH. Haxoxnenue peleHus
CUCTEMBI 110 MeTOAY Jilnepa.

JInHelnbIe HEOTHOPOIHBIE CUCTEMBI

nuddepeHIMaTbHBIX YPaBHEHUH C TIOCTOSTHHBIMU
kod(pdurnmentamu. [louck yacTHOTO perieHus: B
ClIy4ae MpaBbIX YacTeil CeuaibHOroO BUA.
DIIEeMEHTBI TEOPUU YCTOWUYUBOCTH.

2.3.3 JlaGopaTopHbIe 3aHATHS.
JIaGopaTopHbIe 3aHATHS - HE IPETyCMOTPEHBI.

2.3.4 llpumepHast TeMaTHKa KYPCOBBIX padoT (IIPOEKTOB)
KypcoBble paboThl - He TPeyCMOTPEHBI.

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 0O0eceYeHus AJIs1 CAMOCTOATEIbHONH padoThl
00y4aroIUXCH M0 JUCUMUILIMHE (MOTYJII0)

[TepedyeHn yueOHO-METOIUYECKOTO 00ECTICUSHUST TACITUTLTAHBI
Ne Bun CPC T10 BBITOJIHEHUIO CAaMOCTOSITETIbHON paboThI
1 2 3
1 |[IIpopabotka yuebnoro | CremanoB B.B. Kypc nuddepennmanbupx ypaBHEHHII-
Marepuaia M.,JIKH, 2016, 512 c.
https://e.lanbook.com/book/154#authors



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

2 |BelnoaHenue Hanko IL.E., ITomoB A.I'., KoxxeBaukoB T.4. Beicmas
WH/IUBUyaJIbHBIX MaTeMaTHKa B yrpaxHeHUsX U 3a1adax. Y.2 Yue0. [Tocobue
3alaHHH 1715 BTYy30B. — M.: Beicmn. mk., 2005. — 304

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

3 |[loxroroska k Tekymiemy [[Tucemenckuii . T.KoHCEKT nekIuii o BeICIICH MaTeMaTHKeE.
KOHTPOJIIO 2 4acTh. — 2-¢ u3A., ucnp., — M.: Aiipuc-npecc, 2003. — 256 c.:
https://e.lanbook.com/book/154#authors

Y4eOHO-MeTOIMYEeCKHe MaTepHalibl Ui CaMOCTOSTEIbHONM pPabOThl OOYdYaIOMIMXCS M3
YHCITa MHBAJIHU/IOB U JIMI C OTPaHUYEHHBIMU BO3MOKHOCTSMU 310poBbs (OB3) npemocraBistorcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM UX 37J0POBbS U BOCHPUATHS HH(OPMAIIIH:

JInst L ¢ HapyIIeHUSIMH 3PSHUS:

— B I1€4aTHOW (hopMe YBEIMYECHHBIM HIPUPTOM,

— B (hopMe DIIEKTPOHHOTO IOKYMEHTA,

JIist AL ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JInst L ¢ HapyHIIEHUSIMH OTTIOPHO-/IBUTATEIILHOTO arIapara:

— B mieyaTHOU hopme,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA,

JlaHHBIN TIepeYeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyJaromuxcs.

3. O0pa3oBaTesibHbIC TEXHOJIOTHH.

B mnporecce 00ydeHHS CTYISHTOB HCIOJB3YIOTCS TEKYIIHE OIMPOCH], KOHTPOJILHBIC
paboThl, MPOBOAATCS KOJJIOKBUYM, JIEKIIUU, MPAKTUYECKHE 3aHSATHUS, KOHTPOJIbHBIE PabOThl U
sK3aMeH. B TeueHne cemecTpa K KaXI0oMy J1a00paTOPHOMY 3aHITHIO CTYJEHTHI PEUIAlOT 3a/1a4H,
yKa3aHHbIE TpernojaBaTeneM. B ceMecTpe NpOBOAMTCA TSATh KOHTPOJBHBIX paboT (Ha
a00paTOPHBIX 3aHATHUSX). 3a4ET CAAETCS MOCTE CAaUYU BCEX KOHTPOJIbHBIX padoT.

Jlis Ui ¢ OrpaHUYeHHBIMU BO3MOXHOCTSMHU 370POBbsSI TIPEIyCMOTPEHA OpraHu3alus
KOHCYJIbTAIMH C UCTIOJIb30BAHUEM JICKTPOHHOH MOYTEHI.

4. OneHo4YHbIe CPeACTBA JJIsl TEKYIIEro KOHTPOJISl yCIIeBaeMOCTH U NPOMEKYTOYHOM
aTTecTalmu.
4.1 ®oHA OLEHOYHBIX CPEeCTB A5 MPOBEIeHHs TeKYyIero KOHTPOJIS.

KoHmponbHas paboma Nel

1.Haiitu oGree perienue nugdepeHuaibHoro ypaBHeHUs

2. Haiitu pemenue nugdepeHuanrsHOro ypaBHeHUs


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

xy'+2y =2x*,y(1)=0.
3. Pemuth muddepennmranbHOe ypaBHEHUE C OJJHOPOIHOM MPaBOH YacThIO

, 2 _ y2
Y=y :
2Xy

4. Peuts nuddepeHnmanbHoe ypaBHEHHE
(2ey - x) y'=1 y(0)=0.
5. Pemuth ypaBHenue bepHysim

Yy +2xy = 2x3y°.

KoHmponobHaa paboma Neo2
1. Haiitu pemenue nuddepeHnaaIsHOr0 ypaBHEHUs, YAO0BIETBOPSIONIEE YKa3aHHBIM YCIOBHUSIM.
y'+8ly =0, y(0)=2,y'(0)=4.
2. Haiitu o61ee pemenue nuddepeHnaibHoro ypaBHeHHUS
y"-8y'+17y =0.
3. Haiitu obuiee pemenue qudQepeHnaabHoro ypaBHeHUs
y'+7y' —8y =10e**.

4. PemnTh cUCTEMY YpaBHEHMH

d
d_>)/(1:y1_y2+y3
d

d{(z =Y1+tY,— Vs
d
fz_)@"‘zyy

5. Pemnth cucreMy ypaBHEHHI



dy,

dx =Y~ Y, +X
d
%=y1+y2—2x

KoMniekT 3aaaHuii 1 paﬁoTLI Ha NPAKTUYCCKUX 3aHATUAX

Bapwuanr 1.
Haiitu obmiee pemenue nuddepeHmaibHpIX YpaBHCHUN:
2)(X* —y? )y’ =2xy; B) 2xyy’ = (y')* —1;
6) Xy’ —y = x?%; r)xy'+y=3.

Haiitu uactHoe pemenne nuddepeHINaNIbHOTO YpaBHEHHS, YIOBJIETBOpSIOLICE

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

dx

E =3X+ y
Haiitu o61ee pemenue cucreMsl quddepeHInaibHbIX ypaBHEHUN q .

Y _gx+ y

dt

3anucarh ypaBHEHHE KPUBOMW, MPOXOJAIICH uepe3 TOUKY A(5; 2), €CJIM U3BECTHO, YTO

yriaoBoi kod(UIMEHT KacaTenbHOM B 00O ee Touke B 3 pa3 Oosblle YrioBOTO
Kod(UITMEHTA MPSAMOM, COSTUHSIONEH TOYKY A ¢ HA4ajIoM KOOPIMHAT.

Haiitu obuiee peuenne nuddepeHnnanbHoro ypaBaeHus Yy = sin X
Haiftu oOmee pemenue aud@epeHnnanbHOr0 ypaBHEHHST METOJOM — BapHalluu
eX

MPOM3BOJILHBIX MMOCTOSHHBIX Y" — Y = T
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, OTCEKaeMbIii Ha OCH aOCIMCC KacaTelbHOM, MPOBEICHHON B

10001 TOUKE KPUBOH, paBeH KyOy aOCIHCChI TOUKH KaCaHHs.

. 1
5. Haiitu obriee penienne nudhepeHInaTIbHOr0 ypaBHeHus Y = —

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 MOATOTOBKHU K 3a49€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. Juddepenunanbable ypaBHEHUS epBoro nopsaka.3agada Komm.

4. I'eomerpuueckass ~ uHTepnperauuss  auddepeHunansHoro  ypaBHeHus..  [lone
HarpaBjaeHUN. MeTo1 N30KIINH.

S. JuddepeHunanbHple  ypaBHEHHMs — MEPBOrO  MOpSIKa € pa3felsioUMMUCA
NEPEMEHHBIMH.

6. Onnoponusble 1uddepeHnnanbHble ypaBHEHUS.

7. VYpaBHeHUsI, TPUBOJALINECS K OJHOPOIHBIM YPaBHEHUSIM.

8. JIuneitnsle nuddepeHnanbHble YpaBHEHUS IEpBOro nopsiaka Y pasuenue bepHymm.
9. Meton bepnymiu u Jlarpanka pemieHust JuHeitHoro nuddepeHaibHOro ypaBHEeHuUs
NIEPBOTO MOPSAIKA.

10.  VYparuenwue B nonHbIX guddepennnanax. UHTErpupyrommii MHOXHTEb.

11. Teopema cymiecTBOBaHHS UM €IMHCTBEHHOCTHM pemieHus 3anaud  Komm s

mubdepeHIIMaTbHOr0  YpaBHEHHsI TEpBOr0  MOPSAIKa, Pa3pelIeHHOIO0  OTHOCUTENIBHO
IIPOU3BOJHOM.

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

13.  Jloka3aTembCTBO  TEOPEMBI  CYIISCTBOBAaHWUS W  E€IWHCTBEHHOCTH  pEIICHUS
TuQepeHIaIbHOr0 YpaBHEHUS IIEPBOro MOpsKa.



14.  Meronsl npUOMMKEHHOTO pemeHus TudGepeHuaTbHOr0 ypaBHEHUS MEPBOTO

MOpsAIKA.

15.  VpaBHeHus, HE pa3pelIEHHbIE OTHOCUTEIBHO ITPOU3BOIHOM.

16. Oco6ple pemenust nuddepeHImanbHbIX ypaBHeHHH. Orudaromas ceMeicTBa KPUBBIX.
17.  TuddepeHnuanbHble ypaBHEHUS BBICHIMX 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 Buna F (y, Y. y(”)): 0, He copeprkaIre He3aBUCHMOTO ITEPEMEHHOTO.

19.  Jluneitble omHOpoAHBIE JU(QEepeHINATbHbIE YPAaBHEHUS BBICHIETO IOPSIKA.
Jlunelino  3aBucuMble W HezaBucuMble  GyHKumu.  Omnpenenutens  BpoHckoro.
OynpameHTanpHass cucrteMa pemieHunid. OOmiee pemieHue  JTMHEHHOTO  OJHOPOIHOTO
b depeHIMaTbEHOTO YPAaBHEHHUS.

20.  Jluneiinple HeomHOponHBIE AH(QepeHIraTbHbIE YpaBHEHHS BBICIIETO MOPSIKA.
CrpykTypa obuiero pemenus. Meroa Jlarpan»xa Bapualuy Npou3BOIbHOM MOCTOSIHHOM.
21.  Jluneiinple oxpHOponHBIE U (dEepeHIaTbHbIE 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.  Jluneitnble HeoHOPOAHBIE MU (epeHInabHbIE YpaBHEHHS BTOPOTO MOPSIKA C
MOCTOSTHHBIMU K03(pULimeHTaMu 1 paBoii 4acThO CHEIHAIBLHOTO 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.  JluneitHble ogHOpOAHBIE MU epeHnnanbHbIe ypaBHEHHS N-TO TOPsIKA C
HNOCTOSIHHBIMU K03 punimentamu. [TocTpoenue o011ero peteHns 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.  Cucrtembl auddepeHIMAIBHBIX  ypaBHEHUH, OCHOBHble MOHATHA.  Da3oBoe
IPOCTPAHCTBO.

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

27.  Meron Jlarpanka BapHalliu MPOU3BOJIBHBIX MOCTOSIHHBIX MPH HAXOXJAEHUHM OOIIEro
pELIeHUs JIMHENHOW HEOAHOPOAHON CUCTEMBI YPAaBHEHMIA.

28.  JluneiiHas onxHopoaHas cucteMa Ju(pdepeHIUATbHBIX YPaBHEHUH C MOCTOSHHBIMU

kodurmentamu. HaxoxaeHue perieHus: CUCTEMbl METOJOM HCKIIOYECHHS (CBEICHUE
CUCTEMBI ypaBHEHUH K OJTHOMY YPaBHEHHUIO).

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

Kputepuu oneHnBanus KomnnuectBo 6anios




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

OTBeT rpaMOTHBIH, JIOTUYHO U3JI0KEHHBIN. [lomyIieHbl HEKOTOPBIE 4
HETOYHOCTH. 3a/1aya PelIeHa BEPHO.

B otBere 3HaunTenbHBIC TPOOENBI B QyHIaMEHTAIBHBIX 3HAHUSIX, 3
JIOITYCKAIOTCA CYIIECTBEHHbIE OUIMOKHU. 3a/1a4ya peleHa He MOJTHOCTBIO.

B otBere 3HaunTeNnbHBIC TPOOENBI B QyHIaMEHTAIBHBIX 3HAHUSIX, 2
JIOITYCKAIOTCS CyLIeCTBEHHbIE OUIMOKU. 3a7a4ya He pelleHa.

OneHouHble CpeACTBA Ui HMHBAJIUAOB W JIUIl C OTPAHUYEHHBIMH BO3MOKHOCTSMHU
3JI0POBbSI BEIOUPAIOTCS C YUETOM MX WHIWBUAYAIBHBIX IICUXO(DU3NICCKUX OCOOCHHOCTEH.

— NpH HEOOXOAMMOCTH WHBAJIMAAM M JIMIAM C OTPAaHUYCHHBIMH BO3MOXHOCTSIMHU
3JI0POBbSI ITPEOCTABIISICTCS TOTIOJIHUTEIILHOE BPEMs JIJIs IIOJTOTOBKY OTBETA Ha 3K3aMCHE;

— IIpH TPOBENICHUH TPOLEAYPHI OIICHUBAHUS PE3YyJIbTATOB 00yUSHHsI MHBAIUAOB H JIUI] C
OTrPaHUYCHHBIMH BO3MOXHOCTSIMH 3/I0POBbBS TPEIYCMATPUBACTCS MCIIOJIb30BAHUE TEXHUYCCKHX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX WHAWBUIAYAIBHBIMUA OCOOCHHOCTSIMH;

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

[Iponienrypa oneHMBaHUsI Pe3yJbTAaTOB OOYYCHHs MHBAIUAOB M JIMII C OrpPAaHHYCHHBIMH
BO3MOXKHOCTSIMH 3JIOPOBbSI 0 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 TOKYMEHTA.

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 TepeueHb MOXET ObITh KOHKPETH3UPOBAH B 3aBUCHMOCTH 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 nuddepenimanbubix ypaBuenuit-M. Jlenann, 2015, 240
c.

2. CrenanoB B.B. Kypc muddepenmmansusix ypasaenuii- M.,JIKU, 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 ocBOCHMS NUCUUILIMHBI MHBAJIUIAMU U JIMAMHU C OTPAHUYEHHBIMHA BO3MOKHOCTSIMHU
3I0POBBSl MMEIOTCSl W3/IaHHUsI B DJIECKTPOHHOM BHJIE B DJIEKTPOHHO-OMOIMOTEUHON CHCTEME
«JIaHby.

6.2 JlonoiHUTeIbHAS JIUTEpaTypa:
1.. CremanoB B.B. Kypc nuddepenmmansabsix ypaBaenuii. — 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 quddepeHnraibHpIM ypaBHeHUsIM. — 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 ucnonbs3yroTcs mpu n3yueHHH 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 nuTHpPOBaHus — 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 snextponnas 6ubmuoreka (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
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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. IlepeyeHbr MH(POPMANMOHHBIX TEXHOJIOTHH, HCIOAb3YyEeMBbIX IIPH OCYLIECTBJICHHHU
00pa30BaTeILHOIO MPOLECca MO0 JUCHUILINHE (MOIYJIIO).

8.1 Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHIA.

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

— O6paboTka TeKCTOBOMU, TpaduyecKoi U IMIUPUIECKON HH(OPMALINN;

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



— Mcnionb30BaHue JIEKTPOHHBIX MPE3EHTALUI IIPYU IPOBEACHUN IIPAKTUYECKUX 3aHATUM;
— Pabora ¢ nHpopManMOHHBIMHU CIIPABOYHBIMHU CUCTEMaMU;

— Hcnonp30BaHue JIEKTPOHHON TOYTHI MPETOAaBaTeNIei 1 00yJatoIMXCsl ISl PACCBUIKH,
MIEPENUCKH U 0O0CYXKCHUS BOSHHUKIITNX YI€OHBIX MPOOIIEM.

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

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

9. MarepuajJbHO-TeXHHUYECKAS

0aza, HeoOXxomumasi I  OCYLIECTBJICHUSA

00pa3oBaTeILHOIO NMPoLEcca Mo JUCHUIIMHE (MOAYJII0).

MatepuaibHO-TEeXHUYECKOE 00eCTIeYeHIE TUCIUILTUHEI (MOIYIs) U

No Bun pabor
OCHAIEHHOCTh
Jlekunonnele | JIekKuMOHHAs ayaWTOPHUsSA, OCHAICHHAs MPE3ECHTAIMOHHOW TEXHHUKOU
3aHATHS (mpoekTop, 9KpaH, KOMIIBIOTEP/HOYTOYK) U  COOTBETCTBYIOIIHUM
nporpaMmMHbIM obecnieyeruem (I10).
CemuHapckue | CnenuanbHOE IOMEIIEHHE, OCHAIEHHOE IPE3EHTAlMOHHONW TEXHUKOU
3aHATHS (mpoexTop, 9KpaH, KOMIBIOTEP/HOYTOYK) W  COOTBETCTBYIOIINM
nporpamMmmHubIM obecniedennem (I10).
I'pynmoBssie AyauTopusi OCHAILlEHHAas KOMIBIOTEPHON TEXHUKOM € BO3MO>KHOCTBIO
(vHAMBUAYaTh | HOAKIIOYEHHS K ceTu «HTepHeT», MporpaMMoil SKpaHHOTO YBEIUYEHUS U
HEBIC) obecrieueHHas JOCTYIIOM B AJIEKTPOHHYIO nH(pOpMaIUOHHO-
KOHCYNbTAIIMU | 00pa30BaTeNbHYIO CPEAy YHUBEPCUTETA.
Texymuii AyauTopusi OCHAIllEHHAas KOMIBIOTEPHON TEXHUKOM € BO3MO>KHOCTBIO
KOHTPOJIb, noAKItoueHus K cetu «VMHTepHeT», NporpaMMOl 3KPaHHOTO YBEIUYECHUS U
MPOMEXKYTOUH | oOecriedeHHas JOCTYIIOM B BJIEKTPOHHYIO nH(pOpMaAIMOHHO-
as arTecTansl | 00pa3oBaTENbHYIO Cpelly YHUBEPCUTETA.
Camocrostens | KaOuner nns camocTosiTensHOM pabOThl, OCHALIEHHBIM KOMIIBIOTEPHOM
Has pabota TEXHUKOM C BO3MOYKHOCTBIO MOAKIIOUEHUs K cetn «lHTepHETY,

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