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1 Henu u 3a1a4n U3yYeHUs1 AUCHUILIMHBI (MOLYJIs1)
1.1 Leab ocBOEHUS TUCITUTIIAHBI

1.2 3agaun AUCHUNINHBI

1.3 Mecto aucuumiinHbl (MOAYJisl) B CTPYKTYpe 00pa3oBaTeIbHOI POrpaMMbl

Hucuunnuna «/uddepennmanbaple ypaBHEHUS» OTHOCUTCS K 00s3aTENbHOM YacTH
brnoka 1 «Aucuumnnunsl (Mogyau)» ydyeOHOro miaHa. B cooTBercTBuM ¢ pabouuM y4yeOHBIM
TUTAHOM JHMCIUIUIMHA W3yYaeTcsl Ha 2 Kypce 1o oyHOH ¢opme oOyueHus. Bua mpomexyTouHon
aTTECTALUU: IK3aMEH.

JUIs yCIEIIHOTO OCBOEHUS AMCLUIUIMHBI OOYyYaroIIMHCS JOJDKEH BIAJAETh 3HAHUAMH,
YMEHUSMHU W HaBbIKaMM 10 IIporpamMmamM MpeALIECTBYIOMIMX AUCLUIUIMH. «MaremaTuyecKui
aHanmu3», «AureOpa», «AHamuThueckas reomerpus». JucnumumHa «luddepenunanbhble
YpaBHEHUsD» SIBJISIETCS OCHOBOIIOJIATAIOUIEH Ul JallbHEHIIero u3y4yeHus JUCLMIUIMH BbICHIEH
MaTEMaTHKU U MEXaHUKHU.

1.4 IlepeyeHb MJIaHMPYeMbIX Pe3yJbTATOB O0y4eHHsl IO JMCHMILIMHE (MOAYJII0),
COOTHECEHHBIX C IVIAHUPYEMBIMH Pe3yJIbTATAMHU OCBOCHHA 00Pa30BaTEJILHOM IPOrPAMMBI

W3ydenune naHHOM yueOHOM AMCUMIUIMHBI HAlpaBlieHO Ha (OPMHUpPOBAHHUE Y
00yJaIOMUXCsl CIENYIOMNX KOMITETSHIIUMN:

KO,Z[ 1 HAMMCHOBAHUC I/IHZ[I/IKaTOPa* JOCTHKCHUA PeByJ’IBTaTBI O6y‘I€HI/IH IO JTUCHHUITIITMHE
KOMIICTCHIINH

OIIK-1. CrnocodeH KOHCYJBTHPOBATH H HCHOJIb30BaTh (yHAaAMeHTaJIbHble 3HAaHMSI B o00JacTH
MaTeMaTH4YeCKOIr0 aHAJIN3a, KOMILIEKCHOr0 M (YHKIHOHAJIBLHOIO AHAIN3A ajredpbl, aHAJIMTHYECKOMH
reomeTpuu, 1uddepeHunanbHON reoMeTPUM U TONOJIOTUH, 1P PepeHIUATbHBIX YPABHEHUH, TUCKPETHOH
MaTeMaTHKH M MaTeMaTH4eCcKOH JIOTMKH, TeOPHHM BepOATHOCTeH, MaTeMaTH4YeCKOil CTATHCTHKH H
CJy4YailHbIX MPOLECCOB, YHCJIECHHBIX METOAOB, TeOPeTHYeCKOil MeXaHMKM B HpPOo(ecCHOHAIBLHOMI
AesITeJbHOCTH

NOIIK-1.1. JIeMOHCTpUpPYET HABBIKA B pesynbrare 00y4eHUs 3HACT:

BBITTOJTHEHHS CTaH/IAPTHBIX ICHCTBHM, peIeHNs TEOPEMBl CYIIECTBOBAHUS M E€IWHCTBEHHOCTH pEIICHHS
THUIIOBEIX 3a/1a4 C Y4E€TOM OCHOBHBIX IIOHSATHI U 3agaun  Komm, TteopeMy O HENpephlBHOM 3aBUCUMOCTHU
001IKX 3aKOHOMEPHOCTEH, (POPMYITHPYEMBIX B pelieHus OT IapaMeTpoB Ha KOMIIAKTHBIX HWHTEpBajiax,
paMKax 0a30BBIX MATEMATHYECKHX U TeopeMy 00 YCTOWYMBOCTH IO IIE€PBOMY NPHOIMKEHHIO;

CCTECTBCHHOHAYUHBIX JTUCIHILIMH. CTPOEHUE MHOXXECTBA PEUICHUH JHMHEWHOH CHUCTEMBI U

JUHEHHOTO  ypaBHEHMsT N-TO  TOPSAAKA;  OCHOBHBIC
OIIpEJICTICHUs], YTBEPXKACHHUS W MaTeMaTHYeCKHe MOJEIN
pasznena «Kpaesble 3agaum».

B pesynbrare o0ydeHus ymeer:

pemate OOBIKHOBeHHBIE AU((EepeHINaNbHBIE ypaBHEHHS
pa3HBIX  TOPSAKOB, B TOM  YHCIE MEpPBOTO: C
pa3leNIOIMMHCS TIEPEMEHHBIMH, JIMHEWHbIE, B TOJHBIX
muddepennmanax, pemarb  JIMHEWHBIE  OJHOPOIHBIE
ypaBHEHHUsT N-rO TOpsAAKa W CHCTEMBl YPaBHEHHH C
MOCTOSIHHBIMU  KO3(pUIMEeHTaMl M METOJOM BapHallH
MPOU3BOJIBHBIX MOCTOSTHHBIX COOTBETCTBYIOLINE
HEOJHOPOHbIEC YPaBHEHHUS U CHCTEMBI,

MIPUMEHATh KPUTEPHU YCTOHYMBOCTH TPH HCCIIETOBAHUH
pemennii quddepeHInaIbHBIX YPAaBHEHUH U CHCTEM.

B pesynbrare 00y4yeHuns Biajeer:

HaBBIKAMH HEOOXOAWMBIX TEXHHYECKUX IpeoOpa3oBaHHK;
HaBBIKAMH PACIIO3HABAHUS THIIA YPaBHEHUS M NPHUMEHCHHUS
K HEMY COOTBETCTBYIOLIETO METOAa DPEIICHUS HaBBIKAMU
COCTaBJICHUs YPaBHEHHMS WM CHUCTEMBl YpaBHEHHI
TeOMETPUYECKHX W  (u3Myeckux  3agady, HaBBIKAMHU
KAQUeCTBEHHOTO  HCCIICOBAaHUS  IIOBEICHUS  PEIICHHUit
OOBIKHOBEHHBIX TU(depeHIHanbHbIX YPaBHEHHH.




PesynpTaTel 00y4yeHMs] MO AMCLUMILIMHE JOCTUTAIOTCS B paMKax OCYILIECTBICHUS BCEX
BUJOB KOHTaKTHOH U CaMOCTOATENbHOM paboThl O0OydaromMXCsi B COOTBETCTBHU C
YTBEPIKJICHHBIM YY€OHBIM TIAHOM.

WHaukatopel  JOCTMXKEHUS KOMIIETEHLUH  CUUTaloTCd  C(HOPMHPOBAHHBIMU  IPU
JOCTUKEHUH COOTBETCTBYIOLIUX UM PE3YJIbTATOB O0YUECHHUS.

2. CTpyKTypa H coep:KaHue JMCIHILIHHbI

2.1 Pacnipenesnenue TPy10éMKOCTH AUCHUILIMHBI 10 BUAaM padoT

OO1mast TpyJ0EMKOCTh JUCIUILIHHBI cocTaBisieT 6 3adeTHbiX eaumuuil (216 yvacom), ux
pacripeielieHUe 110 BUaM paboT MpeACTaBICHO B Ta0JIUIE

Bunst pabot Bcero Dopma o0ydeHHs
4acoB OYHO- 3a04Has
OHad 3a04Hast
3 4
ceMecTp ceMecTp - -
(gackr) (gachl)

KonrakTHasi paboTa, B TOM 4ucJje: = =
AynuTOpHBIE 3aHATHSA (BCET0): 108,6 54,3 54,3 - -
3aHATHUSA JICKITHOHHOTO THIIA 36 18 18 - -
J1a00paTOPHBIC 3aHATHUS 68 34 34 - -

MMPAaKTUICCKHUEC 3aHATU - - - - -

CCMMHAPCKHUE 3aHATUA - - - - -

WHas kKoHTaKTHas padora: 4.6 2,3 2,3 -
KoHTponb caMocTosTeNIbHOM padoThI 4 2 5 ) )
(KCP)
ITpomexytounas arrecraius (MKP) 0,6 0,3 0,3 - -
CamMmocTrosiTe1bHAs1 padoTa, B TOM 54 27 27 ) )
qucie:
[IpopaboTtka yueOHOTO (TEOpPETHYECKOTO) 20 10 10 ) i
Marepuana
Brinonnenne qoMamiHux 3aganui 24 12 12 ) )
(pereHue 3a1a4)
IToaroToBKa K TEKyIEMY KOHTPOJIIO 10 5 5 - -
KonTpoas: - -
[ToaroroBka k sK3aMeHy 53,4 27 26,4 _ .
Oouas gac. 216 108,3 107,7 - -
TPY/10eMKOCTh B TOM YHcJe

KOHTAKTHASA 112,6 56,3 56,3 - -

padorta

3a4. e 6 3 3 - -

2.2 Conep:kaHue JHCIHUILIUHBI

Pacnipenenenue BiIoB yueOHOM pabOThI M X TPYIOEMKOCTH IO pasjiesiaM AUCIUILTHHBL.

Paszernsl (TeMbl) AUCUMIUTHHBL, H3y4aeMble B 3 U 4 cemecTpax (Ha 2 Kypce, ouHas popma
00y4eHusI)

KonngectBo yacos
AV IHTODHAS Bueayaut
No HaumenoBanme pasuenos (Tem) Y/HTOpHA opHas
Bcero pabota
pabota
JI 113 JIP CPC
1. BBenenue 5 2 - 2 1
2 VYpaBHenue B nuddepenpanax. YpaBHeHHs IIEPBOTO MOPSIIKA. 20 4 i 6 10
' WuTerpupyemsle TUIIBI YpaBHEHUI
Cr1oco0bl OTHICKaHUSI PELIEHUH 0OBIKHOBEHHBIX
3. N 20 4 - 10 6
b bepeHIaTbHBIX YPaBHEHUH




DKBHBAJICHTHOCTb JIMHEHHOTO M1 (hepeHIHaTbHOIO ypaBHEHUS

4, HOPMAaJIbHOU CHCTEME OOBIKHOBEHHBIX AU((epeHIInATbHBIX 6 2 - 2 2
YpaBHEHUM
JIuneitnble ypaBHeHus N-ro nopsiaka. IlpuMenenue

5. muddepeHranbHbIX YpaBHEHUH BBICIIMX MOPSIIKOB K pelieHuto | 14 2 - 8 4
NPUKIAIHBIX 33134 (PU3HYeCKUX, TeOMETPUUECKUX H JP.).

6. KpaeBast 3ajaua 14 4 - 6 4

7. CucteMbl OOBIKHOBEHHBIX AU (epeHIINaIbHBIX YPaBHEHHH 36 10 - 14 12

8 HenpepbiBHast 3aBHCUMOCTSD pelieHus 3a1auu Koy ot 20 4 i 8 8
HAYaJbHBIX TAHHBIX U MApaMETPOB

9. OCHOBBI TEOPHH YCTOWYHBOCTH 23 4 - 12 7
HUTOI'O no paznenam JUCITUILTAHBI 158 36 - 68 54
Konrpons camocrositensHoi pabotsl (KCP) 4 - - - -
[Tpomexyrounas arrecranus (MKP) 0,6 - - - -
[ToaroroBka K TeKyIeMy KOHTPOIIO 10 - - - -
O011ast TPYA0EMKOCTb 10 JUCIHILINHE 216 - - - -

[Tpumeuanue: JI — nekmum, 113 — mpaktudeckue 3anstus / cemuHapsbl, JIP — maGopaTopHbie
sarsaTus, CPC — camocrositenpHas paboTa CTyIeHTa

2.3 Conep:xanue pa3iesoB (TeM) TUCHUILTHHBI
2.3.1 3aHgaTHA JeKIUOHHOI0 THIIA

HaumenoBanue paznena

®dopma TeKyIero

No (Temb) Coneprxanue pasnena (TeMbl) KoHTpOIIS
1. Bsenenue. BBenenue. EcrecTBO3HaHme W MaTeMaTHYECKHE MOJCIIH. YO
VYpaBHeHHEe Kak OOBEKT MaTeMaTHYeCKOW Mozenu. Momemw,
conmepxkamue auddepeHnuanbHple  ypaBHEHUSA. [IpuMepsr
3amad, NPUBOIAIMNX K AnpdepeHIHanTbHbIM YpPaBHEHUIM.
OcHoBHBIE 337a4un TeopuH AU((HEepeHINANBFHBIX YpaBHCHHH.
Buns! nuddepeHnnansHpIX ypaBHEHHHA U UX PEIICHMSL.
2. YpaBHeHuE B VYpaBuenue B muddepennuanax. [lome HampaBieHHA W TOJIE PI'3, K
muddepennmanax. HopMmasieii. OmpeneneHne WHTErpaidbHON KpuBoi. OOmiee u
VYpaBHEeHUs MepBOro  |yacTHOe pemieHus. JlemMMa o0 pelieHMHM ypaBHEHUS B
nopsaKa. muddepenunanax. YpaBHenue nepBooOpaszHoi. Teopema 00
Wurterpupyemsie THITBL |MHTErpalie AuddepeHnranbHoro ypaBHeHus. OObBIKHOBEHHOE
YpaBHEHUI middepeHumansHoe ypaBHEHUE 1-ro mopsijka, pa3pelieHHOe
OTHOCHUTEJIBHO MPOM3BOJHONW M €r0 T'€OMETPHYECKHH CMBICI.
Teopema 00 OSKBHBAJICHTHOCTH pEIICHUI. ABTOHOMHOE
middepeHnnansHoe ypaBHeHHE 1-T0 MOpsIKa U €ro peleHue.
OCHOBHBIE HMHTErpHpYEMble THIIBI ypaBHEHWH [-To mopsaka:
YpaBHEHHUS C pa3IeisAIOMUMHUCS TEePEeMEHHBIMH, IJIMHEHHBIC
ypaBHeHUs. OTHOPOOHOCTH N-HOTO Topsiaka, Jlemma 00
SKBUBAJICHTHOCTH PEIICHUN OJHOPOIHBIX YPaBHEHUN
3. 3agaua Komm s oObIkHOBeHHOTO An((hepeHInaTBLHOTO PI'3, K
YpaBHCHUA. CyLl_[eCTBOBaHI/Ie U CIMHCTBCHHOCTH PCIICHUA
3agaun Komm (1okanbHas TeopeMa). 3ajada, JBOMCTBEHHAs
3agaue Ko (JJeMma 00 3KBUBaJICHTHOCTH).
Crnoco0Obl OTHICKaHUS
9 OcoOble  perieHHss OOBIKHOBEHHOTO UG (EepeHIINAIBHOTO
petleHHii OObIKHOBEHHbIX ypaBHeHHs. V30KIWHBI, W30TOHAJIbHBIE M OPTOTOHAJIBHBIE
muddepeHmanbHbIX N
ypaBHeHi TPaeKTOPHH. I'eomerpruecknit croco6 OTBICKAHHMS
TIPUOIIMKEHHOTO penieHus 0OBIKHOBEHHOTO
mddepeHnInansHOTO YpaBHEHHS; YHCICHHbBIH MeTo] Ditnepa.
AHanMTHYECKHEe METOABI (3aMeHbI, Merox Jlarpamka, MeTon
OICTAaHOBOK bepHymm).
4, DKBUBAJIEHTHOCTH DKBUBAJIEHTHOCTH JIMHENHOTO UG depeHIaTHLHOTO PI'3, YO
JTUHEWHOTO ypaBHEHUS HOpMAaJIbHOU cucTeMe OOBIKHOBEHHBIX
muddepenumansHoro |anddepeHunanbHbIX ypaBHeHuil. Bekropnas 3amnuck. ®a3oBoe
YpaBHEHH] HOPMAJIHON |[IPOCTpaHCTBO. Pemenne cuctemsl  aud¢epeHInaIbHbIX
cucTeMe OOBIKHOBCHHBIX [ypaBHEHWHA. VIHTerpampHas KpuBas. 3amada Komm s
quddepeHumanpHbIX | nMHaMUuYecKoi  cucrembl.  DyHJaaMeHTalbHas  cHCTEMa




YpaBHEHUH

pemenmii. Ompenenurens BpoHCKOrO W €ro CBOKCTBA.
IIpunnun cynepno3uuuu pemeHuil. IIpocTpaHcTBO penieHui
OJTHOPOJHOTO YPaBHEHHSI.

JIunelinsle ypaBHEeHUs N-
ro nopsiaka. [Ipumenenue
mudepeHITraIbHBIX
YpaBHEHHH BBICIIUX
TIOPSIIKOB K PEIICHHIO
MIPUKJIAJHBIX 337134
(pm3mueckux,
TEOMETPUUECKUX H JP.).

Jluneiinble muddepeHnranbHble ypaBHEHNS N-HOTO TOpsiIKa.
TeopeMa 0  IPOCTpPaHCTBE  pEUICHUM  OJHOPOIHOIO
nuddepeHnnantbHOro ypaBHeH st N-HOTO MOPSIIKa.

JluHeiiHasT 3aBUCHMMOCTP W HE3aBHUCUMOCTb  (DYHKIHH.
Kputepuil nuHeliHOW HE3aBUCUMOCTH PEIIEHUH OZHOPOIHOTO
mddepeHnmansHOrO ypaBHeHHsI N-HOTO TNopsaka. JInHeiHoe
HeopHOpoaHOoe — nuddepeHnIMaNTEHOE — ypaBHEHHE N-HOTO
nopsinka. [IpuHIMIT Cynepno3uiyy pereHni U CIEACTBHS W3
Hero. MeTox BapHalMM I JIMHEWHOTO HEOIHOPOJHOTO
muddepeHInaIbHOTO YpaBHEHHS N-HOTO Mopsaka. Teopema o
(hyHIaMEeHTaNBHOM cucTeme pelieHui JIMHENHOT O
HEOTHOPOAHOTO AU (epeHIINaTbHOTO ypaBHEHHS N-HOTO
Mopsiika C TOCTOSHHBIMU K03 ¢uuuentamu. JluHelHble
middepeHnmanpHple  ypaBHEHHs ~— 2-TO  TOpsiAKa  C
MOCTOSTHHBIMU Koo dunmeHtamu.  XapaKTepHCTHYECKOE
ypaBHeHHE. MeTox HeompeNeNleHHbIX KOd()QUIIMEHTOB NpH
peLIeHn: HEOJHOPOJHOTO JHHeiHoro uddepeHnmansHOro
ypaBHEHHS 2-TO MOPSIIKA C TIOCTOSHHBIMH KO3 (pHIIMEHTaMH.

PI'3, VO

Kpaesast 3anaua

Kpaesbie 3amaum Ilrypma — JluyBwuis. Teopema 00
albTepHATHBE W CIeACTBHE W3 Hee. Hymm permeHuit
onHOpOIHOTO AN (EepeHINATBHOTO  YPAaBHEHUSI BTOPOTO
nopsinka. [lepemerxarommecst Hynu. TeopeMa 0 pacToOKEHUH
HyJIel OOHOPOJHOrO YypaBHeHHs. Teopema CpaBHEHHS
(IItypma).  MHTerpasibHOE  TpEACTaBICHUE  PELICHUS
HeonHoponHoi 3amaun. @Dynkuus [puHa um ee cBOMCTBa.
CrexrpanbHas  3amada.  CoOOCTBeHHbIC  3HAYEHUS U
coOcTBeHHble  (DyHKIMM  KpaeBoW  3ajgaun.  Teopema
CYIIECTBOBAHHMSI COOCTBEHHBIX 3HAYCHUI.

PI'3, K

Cucremsbl
OOBIKHOBEHHBIX
g depeHITraIbHBIX
YpaBHEHUH

Jluneitnple cuctembl M (epeHIMaNbHBIX YpaBHEHUH (c
KOMITJIEKCHBIMH KO3((QHUIIMEHTaMH U CBOOOJHBIMH YJICHAMH).
MaTpu4HO-BEKTOpHAsl 3alUCh. OKBUBAJCHTHOCTh 3a/a4d
Komm g nuHeHHONW CUCTEMBI M MHTErPAIbHOTO YPaBHEHMS.
Teopema cymecTBOBaHUs U €AMHCTBEHHOCTH PELICHHS 3a1a4l
Komm nns nuHeliHbIX cucteM. JIuHelHBlE OJHOPOAHBIE
CHUCTEMBI. IIpoctpanctBo pELICHU. ®opmyina
Octporpaackoro — Jlmyswmsa. IlpencraBienne oOrmiero
pemieHnss TpH  HoMomM  (DYyHAAMEHTAJIBHOM  MaTpHUIBL.
MHoxecTBO  (yHJaMEHTAIbHBIX ~ MaTpHll.  JKCIOHEHTa
MaTpuibl. MeToa BapualMu TOCTOSHHBIX, (opmyna Koiru.
Matpumia Komm, e€ cBoiictBa. JluHeliHBIe CHCTEMBI C
MTOCTOSIHHBIMU K03(pULIHEHTaAMH. Haxoxnenue
(byHIaMEHTATLHOM CUCTEMBI pelieHuit METOJIOM
HeonpeeneHHbIX Kodddunpentos. HenmmHeliHbIe CHCTEMBI.

PI'3, K

HenpepsiBHas
3aBUCUMOCTb PELICHUS
3agaun Komm ot
HA4YaJbHBIX JAHHBIX U
apaMeTpoB

HempepsiBHas 3aBUCHMOCTb pEHICHHS OT MapameTpoB (Ha
unrtepBaie). Jlemma 'ponyosna — bemmana.

PI'3

OCHOBBI TEOpUH
YCTOHYMBOCTH

VYeroitunBocTh pewmieHuil 1o JIAmyHOBY. AcHMNTOTHYECKAs
ycToiuuBocTh. MccnenoBaHue yCTOMYMBOCTH aBTOHOMHBIX
cucreM nuddepeHInaNbHBIX YPaBHEHUH C TMOCTOSHHBIMH
KO3 PHUIIHECHTAMH. YcToiunBOCTh npu MTOCTOSIHHO
JEUCTBYIOIIMX BO3MYyIlEHUsAX. MccienoBaHnue ycTOMYMBOCTH
(aCUMITOTHYECKOH  yCTOWYMBOCTH) pCUICHHH  JTHHEHHOM
CHUCTEMBI. YCTOMYMBOCTh (ACHMNTOTHYECKAS yCTOMYUBOCTH)
JINHEUHBIX CUCTEM U OIPAHUYEHHOCTb PELICHUH OJHOPOIHOMI
cucrembl. Kpurtepuii I'ypBuma (06e3  joxasarenbCTBa).
YcroitunBocTs 1O rmepBoMy npuOmmkeHuro. [locranoBka
3agaun. Teopema JlsmyHOBa 00 yCTOHYMBOCTH IO IIEPBOMY
MIPHOIKCHHUIO.

PI'3, YO




2.3.2 3aHATHS CEMHMHAPCKOI0 TUNA (MPpaKTHYecKHe / CEMUHAPCKHUE 3aHATHUSs/
JladopaTopHblie padoThl)

HaumenoBanue pazacia

®dopma TeKy1ero

Ne TemaTuka 3aHATHIi/pa3oop
(TembI) KOHTPOJISA
1. |OcHoBHEIe KIacchl 3a1a4,|OCHOBHBIE MMOHATHS TEOPUH MU PEepeHINaTbHBIX YpaBHEHUI [IpoBepxka
penaeMbIxX B paszgene |(pemienue, 3anada Komm, nopsnok ypasHeHus). IlpuknanHsie JIOMAIITHETO
«OOBIKHOBEHHBIC 3amaud (TEOMETPUIECKHEe i MEXaHUIECKHUE ) 3anaHus,
muddepentaTbHbe YCTHBIH oIpoc
ypaBHeHUs». [loHsATHE
nuddepeHnnansHOTrO
YPaBHEHHUS U €ro
peleHus
2. YpaBHeHue B Onuopoaroctk K-oro mamepenusi. OCHOBHbIC HHTEIpHpYyeMble| PeleHue 3amad,
middepenunanax. [lone [tunbl  ypaBHeHmit  [-ro mopsaka: — ypaBHEHHS — C| CaMOCTOSITENIbHAs
HalpaBJIeHUH U 1oJie  |pa3esIONIMMUCS IepEeMEHHBIMH, JIMHEHHbIE YPaBHEHNUS pabora
HopMaleil. YpaBHeHHs
MIEPBOTO TOPSAKA.
WHTerpupyemple THITHI
YpaBHEHUH
3. V30KJIMHBI, W30TOHANbHBIE M OPTOTOHAJBHBIE TPACKTOPHHU. ITpoBepka
Cr1oco0b1 OTHICKaHUA
peIlIeHHH OGHIKHOBEHHEIX OcoOble  pemieHns OOBIKHOBEHHOTO JH((epeHInanIbHOTO JIOMAITHEro
muddeperunanpupix  [YPaBHEHHA. Orubaronye KpuBbIe. 3aJaHus,
ypABHCHHT KOHTpOJIbHAS
pabota
4. OKBHUBAJICHTHOCTH Hopmanphas cucrema muddepeHnnanbHeix ypaBHeHHH [-To [IpoBepxka
JIMHENHOT O mopsaka. 3amada Komm. Haxoxnmenme ¢(yHIaMeHTaIbHON JIOMAILHETO
I depeHIHaTbHOTO  |CHCTEMBI PEeIIeHUH 3a1aHAS
YpaBHEHUSI HOPMAJIbHOM
cucTeMe OOBIKHOBEHHBIX
i depeHnnanbHbIX
ypaBHEHUI
5. |Jluneiinble ypaBHeHus N- [JInHelHble  ypaBHEHHS N-TO  MOpsAKa. YPaBHEHUS C IIpoBepxa
ro nopsiyika. [Ipumenenue mocTossHEBIMU Kodddunrenramu. OyHaaMeHTaIbHAs cUCTEMa JIOMAIITHEro
middepeHInanbHbIX  |peIICHWH YpaBHEHUS C IIOCTOSHHBIMH KO3()(UIMEHTaMH. 3a1anms,
ypaBHeHMH BeiclinX  |DPyHKmsA u dopMyna Komm ans ypaBHEHHS! C TOCTOSIHHBIMH KOHTPOJIbHAS
TIOPSIIKOB K pemeHnto (ko dunuentamu. MeTos BapHalim. paGora
MIPUKITAIHBIX 337124
(pms3mueckux,
TEOMETPUUECKUX U JIP.).
6. IlocTanoBka KpaeBOM 3ajauyd MHpU  PA3NIMYHBIX  BHJAX IIposepka
TrpaHUYHBIX  ycioBui. KoppekTHOocTh KpaeBo  3amaum. JIOMAILIHEr0
Kpaesas 3agaua Teopema 06 anbrepHatuse. ynkuus ['puna. Kpaesas 3amaua 3aaHus,
[Itypma — JInysuiis. CnexTpanbpHas 3a1a4a. KOHTPOJIbHASI
pabota
7. Hopmanbhast cucrema auddepeHInanbHBIX — ypaBHEHHI. [IpoBepxka
Paznuunele cmocoOBbI 3amMCH  CUCTEMBEL.  3amaua  Kormu. JIOMaIITHET o
JluneiliHple CHCTEMBl C TIOCTOSHHBIMH Kod(dduimeHTamu. 3aJlaHus,
CucreMsl Haxoxnenne GpyHIaMeHTaIbHOM CHCTEMBI PEIleHH MeTomom| CAMOCTOATEIbHAS
OOBIKHOBEHHBIX HEONpe/ENeHHbIX  Kod(PUIMEHTOB. MeTox — BapHaluu pabora
Hﬂq)(i)epeHHHaJ{BHHX MOCTOSTHHBIX, Qopmyina Komm. @yHnameHTanpHas Marpuua.
YpaBHCHNH Henuneitnple cucTeMbl. DKBUBAJIEHTHOCTh 3a1add  Komwm
MHTETPAJIbHOMY ypaBHEHHIO. TeopeMa CyIIECTBOBAHUS U
€IMHCTBEHHOCTH pelieHus 3anaqyn Komm.
8. HenpeproiBHas HccnenoBanue HenpepblBHOM 3aBUCUMOCTH pemieHus otT| Pemenue 3agay,
3aBHCHMOCTh PeIlieHUs |mapameTpoB (Ha uHTepBaie). Jlemma I'poryomta-benmana. CcaMOCTOsITeIbHAs
3agaun Kommm ot pabora
HavaJIbHbIX JaHHBIX U
apaMeTpoB
9. OCHOBBI TEOPUH VYcroitunBocTh pemeHnid no JlamyHoOBY. AcUMNTOTHYECKAs IIposepka




YCTOMUUBOCTH ycroitunBocTh. O06IaCTh YCTOMYMBBIX PEIICHWH aBTOHOMHOM JIOMAILIHEr o
CHCTEMBl JIMHEHWHBIX Iu((epeHMAIBHBIX ypaBHEHUH C 3a/1aHus,
NOCTOSIHHBIMH ko3¢ ¢ummentamu.  Kpurepuii  'ypBuma|  KOHTpoibHas
YcToiYMBOCTB 10 IEPBOMY NPUOIHIKEHHUIO pabora

3ammura nmadopatopHoit padotsl (JIP), Bemonnenue kypcooro npoekrta (KII), kypcoBoit
paboter (KP), pacuerHo-rpadmyeckoro 3amanus (PI'3), mammcanue pedepara (P), scce (D),
kosutokBuyM (K), rectupoBanue (T), yctasriit onpoc (YO) u T.1.

I[Ipn wW3yyeHWUM  OUCHUIUIMHBI ~MOTYT TIPUMEHSTCS  JJIEKTPOHHOE  OOyueHHe,
JTMCTAaHIIMOHHBIE 00pa3oBaTeIbHbIC TeXHOIOTHH B cooTBeTcTBUH ¢ PI'OC BO.

2.3.3 [IpuMepHasi TeMAaTHKA KYPCOBBIX PadoT (MMPOEKTOB) - KypPCOBBIC pabOTHI HE
PEyCMOTPEHBI.

2.4 IlepeyeHb yueOHO-MeTOAMYECKOr0 OOecrniedeHHs AJIsl CAMOCTOSITeILHOIH PadoThl
00y4YaIIMXCS M0 TUCHHILIMHE (MOIYJIIO)

[epeyenb yueOHO-METOMMYECKOTO 0OecieYeH s TUCHUILUTUHEI 110
Ne Bun CPC BBITTOJTHEHUIO CAMOCTOATENEHOW PabOTHI

1 IIpopaboTka yaeGHOTO MeTtoamueckue yka3zaHHs [0 OPTaHU3aIIH CAMOCTOSATEIEHONW PabOTHI,
(TeopeTmUeCcKOr0) MaTepuaa | yTBepKIeHHbIe KaQeapoil pyHKIIMOHATFHOTO aHaJ3a U areOphl IIPOTOKOIT
Ne 9 01 12.04.2019 T.

2 BeInoTHEHHE TOMAIITHUX Metoandeckre yKa3aHus 10 OpraHU3alMy CaMOCTOSTEILHON paboTHI,
3aMaHui (pelIeHue 3a1ad) | yTBepKIeHHbIe Kadeapoil pyHKIIMOHATLHOTO aHaIM3a U aJIreOphl MPOTOKOI
Ne 9 ot 12.04.2019 .

3 IToaroroBka k Tekylemy Meroauyeckre yka3aHusi 10 OpraHU3alUH CAMOCTOSITENIbHOM PaboThI,
KOHTPOITIO YTBEpiKAEeHHbIEe Kadeapoi (yHKIIMOHAIEHOTO aHaAlIN3a U aJreOpbl MPOTOKOI
Ne 9 o1 12.04.2019 .
4 | [IpomexxyTouHast aTTeCcTalMs Meronuueckre yKka3aHHs 110 OpraHU3aluyi CaMOCTOSTENLHOIM padoThl,
(oK3ameH) YTBEprKACHHbIE Kadeapor (GyHKIMOHAIEHOTO aHaAIN3a U aJreOpbl MPOTOKOI

Ne 9 o1 12.04.2019 .

Y4eOHO-METOAMYECKHE MaTepHalbl s CaMOCTOSITENbHON paboThl OOydYaromuxcs W3
Yyucia MHBAJIUIOB U JIUI C OTPAHUYEHHBIMHU BO3MOKHOCTSIMU 3/10poBbsi (OB3) npenocTaBisiorcs
B (hopMax, afanTHPOBAHHBIX K OTPAHUYEHUSIM HX 3[JOPOBBS M BOCIIPUATHS HH(POpPMAIIIH:

JUist i1y ¢ HAapyIIEHUSIMH 3PSHHS:

— B IieyaTHOU popme yBeaHueHHBIM HIpUPTOM,

— B (popMe PIIEKTPOHHOTO JIOKYMEHTA,

— B (hopme aynnodaiina,

— B re4atHo (opme Ha si3bike bpaiins.

Jlis U1 ¢ HapyIIeHUSIMH CITyXa:

— B mieuaTHoOM opme,

— B hopMe IIEKTPOHHOTO TIOKYMEHTA.

JUist U1 ¢ HApyIIEHUSIMH OTIOPHO-JIBUTATENILHOTO amapara:

— B IIeYaTHOU ¢opme,

— B (popMe PIIEKTPOHHOTO IOKYMEHTA,

— B ¢popMe ayuodaiina.

JlaHHBIN TIepeyeHb MOXET ObIThb KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTA
oOyyJaronuxcs.

3. Obpa3oBaTejibHbIE TEXHOJOIHMH, NMPHMeHsieMble NPU OCBOEHUM THCHMIJIMHBI
(Momy.Jist)

B xome wu3ydeHMs JUCHMIUIMHBI IPEIyCMOTPEHO HCIOJIb30BAaHHE  CIELYIOLIUX
00pa30oBaTeNbHBIX TEXHOJOTHH: JIEKLIMHU, J1abopaTopHble paboThl, MpobiIeMHOE OoOyueHHe,



MOJlyJIbHAsl TEXHOJIOTHUS, MOJrOTOBKAa MHCbMEHHBIX aHAJUTHUECKUX pabdoOT, caMOCTOSTENbHas
paboTa CTyAEHTOB.
KoMneTeHTHOCTHBIN IOAXOA B paMKax IPEnoJaBaHUs IUCLUIUIMHBL peanu3yercs B
UCITIOJIb30BAaHUM WHTEPAKTUBHBIX TEXHOJOTMM M aKTUBHBIX METOJOB (MO3rOBOTrO IITYpMa,
pa3dopa KOHKPETHBIX CHUTYaIlMii, aHaJIM3a 3a/1a4), MHbIX (OPM B COUYCTAHUU C BHEAYIUTOPHOU

paboToH.
NudopmanoHHbIE  TEXHOJOTHH, TPUMEHAEMBbIE TIPH HW3YYEHUH  JAUCHUIUINHBL:
UCMOJIb30BaHUE  HMH(OPMAIMOHHBIX  PECypcoB,  JOCTYNHBIX B HMH(OPMAaLMOHHO-

TEJIEKOMMYHUKAIIMOHHOU ceTh HTepHeT.
AnanTuBHbIE 00pa30BaTENbHBIC TEXHOIOTUHU, IPUMEHSEMbIE PU U3YYCHUU TUCITUTLIAHBI

KOHCYJ'ILTaI_[I/II‘/’I C UCIIOJIb30BAHHEM 3J'IeI(Tp0HH0171 IIOYTHI.

10. OueHouHbIe

cpeacTBa

A

NMPOMEKYTOYHOM aTTeCTAlUN

NOCTHXKEHUI

TeKYLIero

KOHTPOJIAA

i1 Il € OrpaHUYC€HHBIMH  BO3MOXKHOCTAMH 3O0POBbA IMPECAYCMOTPEHA OpraHu3anuvsa

ycnneBaeMoCTH H

OHCHOLIHBIC cpeacTBa MNpeAHa3HAUCHBbI JIA KOHTPOJA W OLCHKH 06p330BaT€HBHBIX

oOy4aromuxcs,

OCBOMBIIIHNX

«duddepeHumanbHple ypaBHEHUS».
OneHouHble CpPEeACTBA BKIOYAIOT KOHTPOJIbHBIE MaTepUalbl I IPOBEACHUS TeKyLIero
KOHTPOJIs1 B (hopMe HHIMBUIYAIbHBIX BAPUAHTOB CAMOCTOSITEIbHBIX U KOHTPOJIBHBIX padoT,
BOIIPOCOB K KOJUIOKBHYMaM, YCTHOTO omnpoca (YCTHBIE ONPOCHI MPOBOJATCS HA J1a0OPaTOPHBIX
3aHATHSIX) U IPOMEKYTOYHOM aTTecTaluu B popMe BONPOCOB U 3aJIaHUM K 3K3aMEHY.

porpamMmy

yueOHOit

JAUCLHUITIIIMHBI

CTpyKTypa OIEHOYHBIX CPEACTB JAJIfl TeKYlIel H IPOMEKYTOYHOM aTTeCTAlNU

KOZ[ 1 HAMMCHOBAHUC

HaumeHnoBaHue O11eHOYHOTO CpCACTBa

Ne PesynbraTel 00ydeHust
MHIMKaTopa . ITpomexyTouHas
/n (B cooTBeTCTBUH C II. 1.4) Texymuii KOHTPOIb
(B cooTBercTBHH C 1I. 1.4) aTTecTalys
OIIK-1. Cniocoben B pesynprate oOyuenus | Jlabopamopuasa paboma, Bonpocwt na
KOHCYJILTHPOBATDH U 3HAET: TEOpEMBI | onpoc IK3AMEHE:
HCIMO0JIb30BaTh CYIIECTBOBAHMS u | Konmponvhvie pabomsl no 3 cemecmp,
dyHraMeHTAIbHBIE €IMHCTBEHHOCTH petieHust | memam NeNe 2,3,7,9. 4 cemecmp.
3HaHHUA B 001aCTH 3agaun Komm, TeopeMy o
MaTeMaTH4eCcKOro HETIPEPBIBHOM
aHAJIM33, KOMILIEKCHOIO0 | 3aBUCUMOCTH PEUIEHHs OT
1 QYHKIOHATBHOTO apaMeTpoB Ha
aHaau3a anredpsl, KOMITaKTHBIX HWHTEpBajax,
AHAJTUTHYECKOI TeopeMy 00
reoMeTpHuH, YCTOWYHBOCTH o
au¢depeHIuATbHON MIEpPBOMY  TIPHOJIMIKEHHIO;
reoMeTpUH U CTpOeHHE MHOXKECTBa
TOIIOJIOTMH, peleHui JUHEUHOU
1 auddepeHnHATBHBIX CHUCTEMBl W JIMHEHHOTO

YPaBHEeHHH, TUCKPETHOM
MaTeMATUKHU U
MaTeMaTH4YecKoi
JIOTMKH, TEOPUH
BepPOSITHOCTEIA,
MaTeMaTH4YecKoi
CTATHCTHKHU U
CJIy4ailHbIX IIPOLIECCOB,
YHCJIEHHBIX METOI0B,
TeopeTH4ecKou
MeXaHMKH B
npodgeccuoHATbLHOT
AeATeTbHOCTH.
HOIIK-1.1.
JleMOHCTpUpPYET HaBBIKU

ypaBHEHHUS N-TO MOPSAKA,
OCHOBHBIE ~ OIpEJEICHHS,
YTBEPKICHUS u
MaTeMaTH4ecKhe MOJEIN
pasznena «Kpaessie
3a7aum».

B pesynbrate 0OyueHUs
yMeerT: pemarb
0OBIKHOBEHHEBIC
middepeHunanbHbIe
ypaBHEHHS Ppas3HbIX
NOPSAKOB, B TOM YHCIIE
HIEPBOTO: c
Ppa3IeISIOIIIMHUCS
HIepEeMEHHBIMH,




BBINOJIHEHUS
CTaHJAPTHBIX JEHCTBUM,
pEIICHHUS TUIIOBBIX 3a1a4

C YYETOM OCHOBHBIX
IOHATHUH U 00IIHX
3aKOHOMEPHOCTEH,
(hopMyIHPYEMBIX B

paMkax 0a30BBIX

MaTeMaTHYECKUX U

€CTECTBEHHOHAYYHBIX

IHACLMILIAH.

JIMHENHBbIE, B  IMOJHBIX
muddepeHmanax, penarb
JIMHEWHbIE ~ OJAHOPOAHBIC
ypaBHEHHS N-ro IMOpsIKa
U CHCTEMbl YPaBHEHUU C
IIOCTOAHHBIMH

koo dunmrenramu u
METO/IOM BapHanyu
TIPOM3BOJIEHBIX
ITOCTOSTHHBIX
COOTBETCTBYIOIIHE
HEOHOPOIHBIE
YPaBHEHUSI U CUCTEMBI,
MIPUMEHSTH KPUTEpUH
YCTOHYMBOCTHU pu
HCCIEIOBAHUU  pELICHUH
nuddepeHIraTbHbIX

YPaBHEHHH U CHCTEM.

B pesymbrate oOyueHHS
BJIaJICET:

HaBBIKAMHA HEOOXOIUMBIX
TEXHUYCCKIX
mpeoOpa3oBaHui;
HABBIKAMH PACIIO3HABAHUS
THTIA ypaBHEHHSA u
MpUMEHEHHs K  HeMy
COOTBETCTBYIOIIETO
MeToza peuieHus
HaBBIKAMH  COCTaBJICHHS
YpaBHEHHS WM CHCTEMBI
ypaBHEHUH
TEOMETPHUYECKUX "
(busHUecKux 3ajad,
HaBBIKAMH KauyeCTBEHHOTO
HCCIICIOBAHUS TIOBEICHUS
pemeHnit OOBIKHOBEHHBIX
Qg depeHIraTbHbIX
YpaBHEHHUH.

TunoBble KOHTPOJIbHBbIE 32/IaHUSI UJIM HHbIE MAaTepHaJbl, He00X0AMMbIE 1JI51 OLIEHKHU

3HAHUI, yMEHHIii, HABHIKOB M (WJIH) ONBITA IeATEIbHOCTH, XAPAKTEPU3YIOLIUX ITATBI
(opMupoBaHus KOMIETEHIUI B poLecce 0CBOeHHs 00pa30BaTe/ILHOI MPOrpaMMbl
Ilpumepnutit nepeuens 60nPoOCcos u KOHMPOALHLIX 3a0anull (padbom)

Bapuanmur konmponousix padom

Bapuanm 1
Haiitu pemenue ypaBHeHUM

1) 2ty1— x?dt +xdx =0
y

2 y'=e X+L y@=0

, X
tX'—— =t
3) t+1

4) X' —xtgt + x2

cost=0



5) (x+3y)y'=1.
BapuaHm 2 s
1. Haiitu ®CP, ob1iee perieHue ypaBHEHHI:
a) xV+2x!'+x = 0;
0) 9x'+x!"'=0.
2. Peruth 3amauy Kormm:
x"+4x'+3x =0;  x(0)=0; x'(0) = 1.
3. Beimicats @CP, eciii H3BECTHBI KOPHU XapaKTEPUCTHUCCKOTO YPAaBHEHHUS
a)A12=0; A34=—6; Ase=2+7i;
0)A12=2; A3a=—1+4i; Ase=—144i.
4. SIpnsmotcs mu Gynximu X1(t) = e3— e 72; xo(t) = 2% + e 2 JIH3 pemenusMu ypaBHeHuUs
x'—x'— 6x = 0?

Bapuanm 3
1.Pemuts, ucnonp3ys ¢ynkuuro Kormm:

x'— 8x'+17x = e*; x(0) = x'(0) = 0.
2.PemnTh METOIOM BapHallii MPOM3BOJIBHBIX TOCTOSHABIX  X''+X!' =t

3. Pemuts ypasuenne X' 4x'= 15t + sin 2t
Bapuanm 4
14 ! T
1. Pemnmuts kpaeByio 3amaay: Y +y=1 y(0)=0,vy (E) =0
2. CymectByet nmu GpyHkius ['puna kpaeBoit 3agaun? Eciau 1a, To mOCTpouTH ee:
a)y'+y=1(), y(0)=0,y'(z)=0;

6) Y =f(x),y'(0)=0,y'(1)=0.

3. Haiitu co6cTBeHHbIE 3HaUeHHS U COOCTBEHHBIE (DYHKIIMU KPaeBOM 3a/1auu:

y'+4uy=0, y'(0)=0,y(7r)=0

Bapuanm 5

1.Pemuth 3amauy Kormru {))(,r X5y_ oy,  X(0)=1,y(0)=2



X'=2X+Yy+2z

2. Petuth cuctemy y,’ =27—-X ,M=-1, A23=1.
2'=37-2X%
3 X'=2y-5x
. Pemmnth yr _ x—6y—2eX
Bapuanm 6
1. OueHuThb, HACKOJIBKO OTJIMYAIOTCS PEIISHNUs 3a/1a4 Ha oTpe3ke [2, 3]
y'=siny—cosy + X z'=sinz-cosz
y(2)=01 2(2)=0,3

2. Ucnonp3ys onpeneneHie YCTOWIMBOCTH 110 JISIyHOBY, HcCae10BaTh YCTOWYMBOCTD PEIICHUS

2
sanaun Koum: Y + 7}’ =0, y(l) =2,

3. MHccnenoBaTh yCTOWYMBOCTH TPUBHAIBHOTO pEIIEHUS CHCTEMbl JU(QepeHInaIbHbIX
YPaBHEHUN:

X' =In(1-3y)+ xy
y'=2e* —3siny-2-y*

Pegpepam
He npedycmompeno

Tecm
He npedycmompeno

Temul gpicmynnenuil K Kpy2inomy cmoii
He npedycmompeno

3a4eTHO-IK3aMEHANIMOHHBIE MAaTepHAJbl sl MPOMEXKYTOYHOH  aTTecTAUMH
(3xk3ameH/3a4eT)

IlepeyeHb BONPOCOB K 3K3aMeHY
3 cemecTp

1. Onpenenenue nuddepeHnnanbHOro ypaBHEHMs, HOPsIKAa YPAaBHEHHS U €r0 PEeIeHHs.
OO6bikHOBeHHOE Tu( depeHIranbpHoe ypaBHeHHe 1-To mopsaka.

2. VYpasuenue B quddepennnanax. [lone Hanpasnenuii u noie Hopmaineil. OnpeneneHue
MHTETpaJIbHOM KpuBOH. JleMMa o perieHnu ypaBHeHus B AuddepeHnnanax.

3. VYpasuenue nepBooOpa3Hoii. Teopema 00 unTerpane audQepeHnnanbHOro ypaBHeHHs.

4. OO6wikHOBeHHOE A dhepeHInaIbHOoe YpaBHEHHE 1-T0 opsIKa, pa3penieHHOe OTHOCUTEIHHO
IPOM3BOJIHON M €r0 T€OMETPHUECKUIT cMBICT. Teopema 00 3KBHBaJICHTHOCTH PELICHUH.

5. ABronHomHOe muddepeHanbHOe ypaBHEHHE |-T0 MOPsIKa U €ro pericHHe.

6. OcoOble perieHus: OOBIKHOBEHHOTO UG (HEpEeHIINATBFHOIO YPaBHEHHUS.

7. W30KJIMHBI, U30TOHAJIbHBIE U OPTOrOHAJIbHBIE TPAEKTOPHH.



10.

11.

12.
13.
14.
15.
16.
17.

18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.

33.
34.

~ow

CriocoObI HaxX0XkIEHUs! peIeHN 0OBIKHOBEHHBIX TU(GEpEHIINATBHBIX YPaBHEHHM.
VYpaBHEHUs ¢ pa3eNIOMUMHUCS (pa3IeIeHHBIMHU) IEPEMEHHBIMUA U MPUBOISIINECS K HUM.
Jluneitnble nupdepeHnanbHble ypaBHEHNs IEpBOro nopsiaka. OnpeaesieHue 01HOPOIHOCTH
k-oro u3mepenus it ypaBHEHHSI.

Tumnsl ypaBHEHUH, IPUBOAALIMXCS K TUHEHHBIM JU(PepeHIINaIbHbIM YPaBHEHUSM [IEPBOTr0
nopsaka. JleMma 00 3KBUBaJICHTHOCTH PEILICHUN OTHOPOIHBIX ypaBHeHu# (s f(y/X)).
Metox Bapuanuu NocTossHHON (MeTo[ Jlarpanka) nu MeTo noaACTaHOBOK bepHyu.
Juddepenunanbable ypaBHEHUS BBICIINX ITOPSIIKOB, JOITYCKAIOLIUE IOHMKEHHUE MOPSIKA.
Onpenenenue 3aaaun Komm 11 00bIKHOBEHHOTO T epeHINaTIbHOIO YPaBHEHHUS.
Cy1ecTBOBaHNE U €IMHCTBEHHOCTD pemieHus 3anauu Komm. JlokansHas Teopema.

3anaua, nBoiicTBeHHas 3anaue Kommu. Jlemma 00 3KBUBaJIEHTHOCTH.

OKBUBAJIEHTHOCTbH JIMHEHHOTO MU (depeHINaTBLHOTO YpaBHEHHUSI HOPMAJIbHOM crucTeMe
OOBIKHOBEHHBIX Au(pepeHnnanbHbIX ypaBHeHui. 3aaada Komm ans nuHaMuyeckon
CUCTEMBI.

@yHIaMeHTallbHas cucTeMa pemeHnil. Onpenennrtens BpoHCKOro u ero cBoiCTBa.
Jluneitnble nudpepenHnmanbHbe ypaBHEHUS N-HOTO nopsijika. OCHOBHBIE IOHATHS U
OIpEEIICHNUS.

Teopema o mpocTpaHCTBE peleHU OAHOPOJHOTO U (HEepeHIIMATBHOTO YpaBHEHHsI N-HOTO
HOpsIJKA.

JluneiiHast 3aBUCUMOCTb U He3aBUCUMOCTb (pyHKUuN. Kputepuil inHelHOM He3aBUCUMOCTH
peleHuii 0THOPOJHOro A HepeHInaIbHOTO ypaBHEHHS N-HOT'O MOpsAKa.

Jluneitnoe HeoHOpOIHOE MU depeHIaTbHOE YpaBHEHHE N-HOTo nopsaka. [IpuHiun
CYNEpHO3ULMH PELIEHUN U CIIEACTBUS U3 HETO.

Meton Bapuanuu AJis TMHEHHOTO HEOJHOPOHOTO U pepeHIINaTIbHOTO YpaBHEHUS N-HOTO
HOpsIJKA.

Teopema o hyHAaAMEHTATBHOM CUCTEME PEIICHUH JTMHEHHOTO HEOTHOPOIHOTO
TuQQepeHInaIbHOr0 YpaBHEHUS N-HOTO MOPSJIKA C TOCTOSTHHBIMH KO3 GHUIIMEHTaMH.
Jluneitnsle nudepeHnmanbHbIe ypaBHEHHS 2-TO TOPSAKA C TOCTOSHHBIMU

ko3 punrenTamMmu. XapakTepuCTUYECKOE YpaBHEHHUE.

Meton HeomnpeneaeHHbIX KO3 (OUIIMEHTOB MPHU PEeUICHUH HEOJHOPOAHOIO JTMHEHHOTO

T QepeHINaIbHOr0 YpaBHEHUS 2-T0 MOPSAIKA C MOCTOSIHHBIMU KO3 PHUIIMEHTaMHU.
Onpenenenne KkpaeBoi 3aaun. KoppeKTHOCTh KpaeBO# 3a/1auu.

Teopema 00 anbTepHATUBE U CIEJICTBHE U3 HEE.

Hynu pemenuii ogHopoaHoro nuddepeHanibHOro ypaBHeHHsI BTOPOro MOPSIKa.
[Tepemerkatoruecs Hynu. Teopema 0 pacroyoKeHUH HyJIel OTHOPOJIHOTO YpaBHEHHUS.
Teopema cpaBuenus (Iltypma).

Oynkuus ['punHa u ee cBoWCTBa.

CnexrpanbHas 3aga4a. CoOCTBEHHBIC 3HAUCHHS M COOCTBEHHBIE (DYHKIIMH KPAeBOU 3aauH.
VYpaBHeHue KoneOaHus MasTHUKA.

4 cemecTp

Onpenenenne cucteMsl AudQepeHnnanbHbIX YpaBHEHUH, BUIIBI cUCTeM AU depeHnnanbHbIX
ypaBHEHU U (OpMBI MX MPEICTaBICHUH. AcconunpoBaHHoe cucteme auddepenmaipaoe
ypaBHEHHE.

Hopmanbsasie cucteMs! anddpepeHnnanbHbIX YpaBHEHHH ¢ KOMITTIEKCHBIMU

K03 puIeHTaMH.

MHosecTBO pemenuii. [IpoomKuMbIe 1 HENPOIOKUMBIE PELICHUS.

[TocranoBka 3agaun Kommm it cucteMsl qudepeHnaibHbIX ypaBHEHAN.

dusnyeckas HHTEpIpETaIysi CUCTEMBbI TU(epeHINaIbHbIX ypaBHeHNH. Da3oBoe
NPOCTPAHCTBO U (ha30BBIC TPACKTOPHH.



6. ®yHIaMmeHTalbHas MaTpHIa CUCTeMbI AudQepeHnranbHbIX ypaBHeHu. [IpeacraBinenne
o0111ero peueHus npyu noMouy GpyHraMeHTaabHoi MaTpuLibl. MHOXXECTBO
¢byHnaMeHTanbHbIX MaTpull. OCHOBHBIE TEOPEMBI.

7. HopmanbHble cuctembl AuddepeHnnanbHbIX YpaBHEHUH ¢ HOCTOSHHBIMU K03 duumenramu.
WHTerpupoBanme cucTeMbl qudGepeHInaIbHbIX YPaBHEHHIH METOI0M HCKITIOYCHUSI.

8. Teopema 0 KOpHEBOM IIPOCTPAHCTBE.

9. DkcmoHeHTa cucTeMbl U (HepeHIINATEHBIX YPaBHEHUH. DKCIIOHEHTA MATPHUIIBL.
Omnpenenenue, OCHOBHBIE CBOMCTBA U YTBEPKICHUS.

10. Haxoxenue (yHIaMeHTaIbHOM CHCTEMBI IPH TTOMOLITH eXPAt

11. Marpuua u Gopmyna Komu 1t cuctemsl 1uddepeHanbHbIX YpaBHEHUH ¢ TOCTOSHHBIMU
KO3 PULIMEHTaMH.

12. Henponomxkumele pemienus. Teopema cyliecTBOBaHUS U €AMHCTBEHHOCTH PELICHUS 3aaun
Ko Ha oTpeske npu BbINOJIHEHUH yciaoBus Jlunmmuia.

13. Teopema Ileano.

14. HempepbiBHas 3aBUCUMOCTD PEILIEHUS OT TapaMETPOB.

15. JIemma I'ponyosna — bemmana.

16. YcroitunBocTh penieHus 1o JIAmyHoBy. ACUMIITOTHYECKAs yCTOMYUBOCTD PEIICHUSI.

Y cTOMUNBOCTD NIPU MOCTOSIHHO IEUCTBYIOLINX BO3MYILEHUSX.

17. YcToituuBOCTh pelieHus cucTeMbl JuddepeHInaabHbIX YpaBHEHUH, €€ pu3nueckuil u
TFEOMETPUYECKUNA CMBICII.

18. ABTOHOMHBIE CUCTEMBI TH(PepeHIINATBHBIX YPAaBHEHUN 1 UCCIIEIOBAaHUE UX HA
YCTOMYUBOCTb.

19. ®a3oBas WIOCKOCTH U onpeiesicHne (a3oBhIX TpaekTopuii. Ocodast Touka
TuQdepeHInaIbHOr0 YpaBHEeHuUS.

20. TToBeneHue TPACKTOPUHU YPaBHEHUS B OKPECTHOCTH 0COO0H TOYKU. BHIBI 0COOBIX TOYEK.
OO6nacTh yCTOMYMBBIX PEeIICHHH aBTOHOMHOM cucTeMbl TuddepeHINaIbHbIX YPaBHEHUH.

21. YcToiunBOCTD (aCHMITOTHYECKAS! YCTOWYMBOCTD ) JIMHEHHBIX CUCTEM M OTPAaHUYEHHOCTD
pelIeHnt OTHOPOHON CUCTEMBI.

22. Kpurepwii ['ypBuna (6e3 10Ka3aTebCTBA).

23. YCTOMYMUBOCTD T10 TIEPBOMY MPUOITMIKEHHUIO.

24. Teopema JlamyHoBa 00 yCTOHYMBOCTH 10 TIEPBOMY NMPHOIIKEHHIO.

TunoBbie 3aJa4Hi, BbIHOCUMbIC€ HA 3K3aMCH

3 cemectp
1.Pemnts 3amauy Komm:
y'ctgx — y = 2ctgx
npu y(0)=1.
2. Pemuth ypaBHenue: X'— 4x'+3x = %
4 cemecTp

1. Pewnrs cucremy:

X'=2x+4y-8
y'=3x+6y

2. HccnegoBath YCTOI\/'I‘{I/IBOCTL TPUBUAJIBHOC PCIICHUC CUCTECMBI



X'=—X-—

2y + x°

Yy =-2x+3y—y* +x°

Kputepun onieHuBaHus pe3yibTATOB 00y4eHHSs

Oyenxa Kpumepuu oyenusanus no sxzameny
Buicoxuis OYeHKy «OMIUYHOY» 3ACTYAHCUBAEM cmy?eHm, 0C80UBUUTL  3HAHUS,
Jposeti <5 YMEHUS, KOMNEMEHYUU U MeoPemueckuti Mamepuan be3 npobenos;
(ommuno) BbLINOIHUBWIUL 6CE 3A0AHUS, NPedyCMOMpPeHHble Y4eOHbIM NAAHOM HA
BbICOKOM ~ KAYeCMBEHHOM  YpPO6He; npakmuieckue — HABbIKU
npogheccuoHanbHo20 NPUMEHEeHUs. 0C80EHHbIX 3HAHUU CHOPMUPOBAHDI.
Cpeonuii OYEHKY «XOPOULO» 3ACTydHcU8aem cmyoeHm, npaKkmuiecku nOJHOCMbIO
ypogenb «4» oCBOUSWIUTL  3HAHUS, YMEHUsA, KOMNemeHyuu U meopemuyeckuil
(xopowio) mamepuan, yyeOHble 3A0aHUs He OYEHEeHbl MAKCUMATbHLIM YUCTOM
0an108, 8 OCHOBHOM CHOPMUPOBAN NPAKMUYECKUE HABLIKU.
Ilopozoesuiii OYEHKY «YO08NIeMBOPUMENLHOY 3ACTYHCUBAE CMYOEeHM, YACMUYHO C
ypogenb «3» npobenamu  O0CGOUBWIUL  3HAHUA,  YMeHUsA,  KOMnemeuyuu U
(yooenemeopume | meopemuueckuil Mmamepuan, MHo2Uue yyeOHvle 3a0anus Jaubo He
JIbHO) 8LINONHUNL,  AUOO  OHU  OYEHeHbl YUCIOM  0anlog  OnU3KUM K
MUHUMATILHOMY, HEKOMOPble NPAKMUYECKUE HABLIKU He CHopMUpO8anbi.
Munumanvnvlii | OoyeHky — «HEYOOBIEMBOPUMENbHOY — 3ACAYHCUBAEN — CIMYOEeHMm,  He
ypogenv «2» 0CBOUBWULL  3HAHUA, YMEHUs, KOMNemeHyuu U meopemuyecKull
(Heyoosnemeopu | mamepuan, yuebHvie 3a0aHUs He BLINOIHUL, NPAKMUYECKUE HABLIKU He
MejbHO) chopmuposarul.
OueHoYHbIE CpEACTBAa Ui WHBAJIUAOB M JIMI C OrPAaHWYCHHBIMH BO3MOKHOCTSIMH

3JI0pOBbsI BEHIOUPAIOTCS C YYETOM UX WHAMBUIYATBHBIX TICUXO()U3MYECKIX 0COOEHHOCTEH.

— NpH HEOOXOAMMOCTH WHBAJIHIAaM | JIMIaM C OTPAHUYCHHBIMH BO3MOXXHOCTSIMHU
3JI0POBbSI IIPEIOCTABIISIETCS IOTIOTHUTEIEHOE BpeMsI JUIsi IOJTOTOBKU OTBETA HA DK3aMEHE;

— IIpH TIPOBEJICHUH TPOIIEYPhl OIICHUBAHUS PE3yJIbTaTOB 00yUEHUS] WHBAIUIOB M JIUIL C
OTPaHUYECHHBIMU BO3MOXXHOCTSIMH 3/I0POBBSI TIPEAYCMATPUBAETCSI UCTIOIH30BAHNE TEXHHUUECKUX
CPEeICTB, HEOOXOIUMBIX UM B CBSI3U C UX WH/IMBU/YaTbHBIMH OCOOCHHOCTSIMU,

— TIpY HEOOXOIUMOCTH ISl 00YUAIOMINUXCS C OTPAHUYCHHBIMH BO3MOXKHOCTSMH 3/I0POBbS
U WHBAJIUIOB TIPOIEypa OICHUBAHUS pE3yJbTaTOB OOYYEHHUS IO JAWCIUIUIMHE MOXET
MPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iponienypa oneHUBaHUsT PE3yIbTaTOB OOYUYEHHsS] WHBAIMIOB W JIUI] C OTPAHUYCHHBIMH
BO3MOXKHOCTSIMH 3JIOPOBBSI IO JHCHUIUIMHE (MOJIYJIIO) TPEeIyCMaTpPUBAET TPEIOCTABICHHUE
uHpopMmanuu B (opMmax, aJaNTUPOBAHHBIX K OTPAaHUUYEHHSM WX 370POBbS W BOCIPHUSATHS
UHpOpPMaLINK:

J1ist T ¢ HApYIICHUSIMH 3PCHHS:

— B I€YaTHOW (hopMe YBEIUYCHHBIM HIPUPTOM,

— B (popMe PIIEKTPOHHOTO JIOKYMEHTA.

JUist U1 ¢ HApyIICHUSIMH CITyXa:

— B IIeYaTHOM ¢opme,

— B (popMe PIIEKTPOHHOTO TOKYMEHTA.

J11s1 JIUT ¢ HApYIICHUSIMH OTIOPHO-/IBUTATEIILHOTO amiapara:

— B mieyaTHoi hopme,

— B (popMe PIIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIepedeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
00y4aromuxcs.

5. Ilepevyenn y4eOHOI auTepaTypbl, HHGOPMALMOHHBIX PeCYypPCOB H T€XHOJIOTHil



5.1. YueOHan auTeparypa

1. Tuxonon, A.H. JIuddepeHiuanbabie ypaBHEHHUS [DIEKTPOHHBIN pecypc| : yueOHuK /
A.H. TuxonoB, A.b. BacunseBa, A.I'. CBemHUKOB. — DJIEKTPOH. JaH. — MocCKkBa :
dusmaraut, 2002. — 256 ¢. — Pexxum noctymna: https://e.lanbook.com/book/48171

2. IlerpoBckuii, M.I'. Jlekuuu 1Mo Teopun OOBIKHOBEHHBIX AM((epeHIINATbHBIX YPaBHEHUN
[DnexTponnbiii pecype] : yuebHoe mocobue / W.I'. IlerpoBckuii ; moa pen. Meplkuc
A Jl.a, Oneiinuk O.A.. — DnekTpoH. AaH. — Mocksa : ®usmatnut, 2009. — 208 c. —
Pexxum nmoctyna: https://e.lanbook.com/book/59554

3. CoopnHuk 3amaud no auddepeHnanbHbIM YpaBHEHUSIM U BapUALMOHHOMY HCYHUCIICHUIO
[DnexTponHbIii pecype] : yue6. mocodue / B.K. Pomanko u ap. — DIEKTpoH. IaH. —
Mocksa : MU3natenbcTBo "JlaGoparopus 3nanuit", 2015. — 222 ¢. — Pexum gocryna:
https://e.lanbook.com/book/70710

JInst OCBOEHUSI TMCIMIUIMHBI MHBAJMIAMHU U JIMLAMH C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMH
37I0POBBSI UMEIOTCS W3JAaHUS B JJIEKTPOHHOM BHIE B AJICKTPOHHO-OMOIMOTEYHBIX CHCTEMAax
«Jlaub» u «bubanokay6», a Tak ke B 3MeKTpoHHOM KaTtanore Hayunoii 6ubnuorexku KyOI'Y
http://megapro.kubsu.ru/MegaPro/Web.

5.2. llepuoanyeckas JuTepaTypa

Vkazvigaromea  neuamnvie  nepuoouveckue uzoanus u3 «llepeunss neuammvix
nepuooudeckux — usz0amuu, xpawswuxcia 6 ¢onde Hayunoii  oubnuomexu  Kyol'Vy
https://www.kubsu.ru/ru/node/15554,  w/unu  snekmponHble nepuoduueckue U30AHUA,  C
VKa3auuem aopeca caiuma 31eKmMpOHHOU 8epCUU HCYPHANA, U3 0A3 OAHHBIX, OOCMYN K KOMOPbIM
umeem Kyol'y:

1. Bassl nanssix xomnanuu «Hcr Beroy http://dlib.eastview.com

2. DnexrponHas oubmmoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. UHTepHeT-pecypchbl, B TOM 4YHCJIe COBPeMEHHbIe NMpodeccHoHAIbHbIE 0a3bl
JAaHHBIX U HH(l)OpMaIII/IOHH]:Ie CleaBO'-[HLIe CUCTEMBI

DJ1eKTPOHHO-0UbIMoTeuHbIe cucTeMbl (IBC):

1. DBC «IOPAWT» https://urait.ru/

2. OBC « YHUBEPCUTETCKA SI BUBJIMOTEKA OHJIAWH» www.biblioclub.ru

3. DBC «BOOK.ru» https://www.book.ru

4. ODBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpodeccuonaiibubie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypuanst nuzgarenscrea Wiley https://onlinelibrary.wiley.com/
Hayunas snekrponnas 6udiauorexa (HIb) http://www.elibrary.ru/
6. IlomHOTEKCTOBBIE apXMBBI BEAYIIUX 3alIaJHBIX HAYYHBIX )KypHaJIOB Ha Poccuiickoit
miatdopme HaydHbIX KypHatoB HOUMKOH http://archive.neicon.ru
7. HammonanpHass »snekTpoHHass OuOmMMoTeka (JMOCTYyn K DIIEKTPOHHON OMOIMOTEKE
nuccepranuii Poccuiickoit rocynapcrsennoi ouosimoreku (PI'B) https://rusneb.ru/
8. Tlpesupmentckas oudmuoreka um. b.H. Enpuuna https://www.prlib.ru/
9. DnexrponHas koyekius Okchopackoro Poccuiickoro @onna
https://ebookcentral.proquest.com/lib/kubanstate/home.action
10. Springer Journals https://link.springer.com/

gk~ wn e



https://e.lanbook.com/book/48171
https://e.lanbook.com/book/59554
https://e.lanbook.com/book/70710
http://megapro.kubsu.ru/MegaPro/Web
https://www.kubsu.ru/ru/node/15554
http://dlib.eastview.com/
https://grebennikon.ru/
https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
https://e.lanbook.com/
http://webofscience.com/
http://www.scopus.com/
https://www.sciencedirect.com/
https://onlinelibrary.wiley.com/
http://www.elibrary.ru/
http://www.elibrary.ru/
http://archive.neicon.ru/
https://rusneb.ru/
https://rusneb.ru/
https://www.prlib.ru/
https://www.prlib.ru/
https://ebookcentral.proquest.com/lib/kubanstate/home.action
https://link.springer.com/

11. Nature Journals https://www.nature.com/siteindex/index.html

12. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols

13. Springer Materials http://materials.springer.com/

14. zbMath https://zbmath.org/

15. Nano Database https://nano.nature.com/

16. Springer eBooks: https://link.springer.com/

17. "Jlextopuym TB" http://www.lektorium.tv/

18. YuuBepcuterckas unpopmanuonHas cucrema POCCUS http://uisrussia.msu.ru

HNupopmManoHHbIE CIPABOYHbIEC CHCTEMBI:
1. KoncynsranT [Imtoc - cnpaBoyHast mpaBoBasi cucteMa (JOCTYII O JIOKAIBHOM CeTH ¢
KOMIIBIOTEPOB OMOIMOTEKH)

Pecypcbl cBOOOIHOTO f0CTYHA:

1. AMepuKaHCKas naTeHTHas 0a3a maHHbIX hitp://www.uspto.gov/patft/

2. Tlonnble TeKCThI KaHAACKUX aucceprtanmii http://www.nlc-bnc.ca/thesescanada/

3. KubepJlenunka (http://cyberleninka.ru/);

4. MuHHUCTEpPCTBO HayKU U BeIciiero oopasosanus Poccuiickoit denepanuu
https://www.minobrnauki.gov.ru/;

5. ®enepanbHblil moptan "Poccuiickoe oopazosanue” hitp://www.edu.ru/;

6. Mudopmanmonnas cuctema "Equnoe okHO J0cTyna K 00pa3zoBaTeabHbIM pecypcam”
http://window.edu.ru/;

7. Enwmnas xoyutekuus nugpoBbIX 00pa3zoBaTeNbHBIX pecypcos http://school-
collection.edu.ru/ .

8. ®dexepasibHBIN LIEHTP UH(POPMAILIMOHHO-00pa30BaTEIbHBIX PECYPCOB
(http://fcior.edu.ru/);

9. IIpoext I'ocymapcTBeHHOro HHCTUTYTa pycckoro sizbika uMeHu A.C. Ilymkuna
"Oo6pa3oBanue Ha pycckom" https://pushkininstitute.ru/;

10. CnpaBouHo-uH(pOpMaMOHHBIN mopTan "Pycckwuii si3pik" hitp://gramota.ru/;

11. Cnyx0a TeMaTH4eCKUX TOJKOBBIX ciioBapei http://www.glossary.ru/;

12. Cnosapu u sHimknoneauu http://dic.academic.ru/;

13. O6pa3oBatenbHblil mopran "Yueda" http://www.ucheba.com/;

14. 3akonompoekT "O06 obpazoBanuu B Poccutickoii @eneparuu’. Bormpock! 1 OTBETHI
http://xn--273--84d1f.xn--plai/voprosy_i_otvety

CoOcTBeHHbIE YJIEKTPOHHBbIE 00pa3oBaTe/ibHbIe H HH(POPMAIIMOHHBbIE PeCYPChI

KyoI'Y:

1. Cpena MoayibHOTO AMHAMUYecKoro ooydenus http://moodle.kubsu.ru

2. baza y4eOHBIX MIIaHOB, Y4eOHO-METOAMYECKUX KOMILIEKCOB, MMy OIHUKaINi 1
koHpepentmii http://mschool.kubsu.ru/

3. bubnuoteka nHGOPMAIIMOHHBIX pecypcoB Kadeapsl HHHOPMAIMOHHBIX
obpasoBatenbHbIX TexHoorui http://mschool.kubsu.ru;

4. DnexTpoHHbIi apxuB qokymeHToB KyoI'Y _http://docspace.kubsu.ru/

5. DnexkTpoHHbIE 00pa30BaTeNbHBIE Pecypchl Kadenpsl MHOOPMAIMOHHBIX CHCTEM H
TexHoioruii B oOpazoBanuu KyOI'Y u Hayuno-mertommueckoro >xypHana "IIKOJIbHBIE
T'OJbI" http://icdau.kubsu.ru/

6. Meroauyeckne yka3aHHMsl [Jis1 O0YYalOIIMXCS MO0 OCBOGHHK) JHUCIHUILIMHBI
(Mmonxy.Jist)

[To kxypcy mnpemycMOTpeHO NpOBEICHHE JEKIMOHHBIX 3aHATUN, Ha KOTOPBIX JaeTcs
OCHOBHOM CHCTEMAaTHU3UPOBAHHBIN MaTrepuai; JabopaTOpPHBIX 3aHATHH, B XOAE€ KOTOPBIX
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CTYJEHTaMHU IPHOOPETAIOTCA M 3aKPEIUIAIOTCS OCHOBHBIE IPAKTUYECKH HABBIKM DPELICHUS
pasIMYHbIX 3ajjay, B TOM YHCJIE C IPUMEHEHHEM MOITy4YEHHBIX TEOPETUUECKUX 3HAHUM.

BaxnelmuM 3TanoM Kypca SBJISIETCS CaMOCTOsITENbHas paboTa IO JUCLMILIMHE.
CamocrosrenbHas pabota cryaeHtoB (CPC) sBrnsercs HeOThbeMJIEMOH 4YacThlO Ipolecca
noarotoBku. Ilom camocTosTenbHON pabOTON TMOHMMAETCs 4YacTh Y4eOHOW MIaHHpyeMou
paboThl, KOTOPAast BBIMIOIHAETCS 10 33JaHUI0 U IPH METOINYECKOM PYKOBOJICTBE IpenojaBarers,
HO 0€3 ero HermoCpeACTBEHHOIO yYacTHsl.

CamocrosarenbHass paboTa HampaBlieHa Ha YCBOGHME CHCTEMbl HAyyHBIX U
npoeCCUOHATBHBIX 3HAHUK, (OPMHUPOBAHMS YMEHHMH W HABBIKOB, INPHOOPETEHHE OIIBITA
CaMOCTOATENIbHOW TBOpueckor nestenbHOocTH. CPC  momoraer (opMupoBaTh KyJIbTYpy
MBILICHUS CTYJICHTOB, PACIIUPATH TO3HABATEIBHYIO JESATEIBHOCTD.

Buel camocTosATENBHOM pabOThI 1O Kypey:

a) 1O IeJsAM: MOJrOTOBKA K JIGKIIUAM, K MPAKTHYECKUM 3aHATHAM, K KOHTPOJIbHOH padoTe,
K KOJJIOKBHYMY.

0) 1o xapakrepy palOOTbhl: U3yUEHHUE JIMTEPATYpPbl, KOHCIEKTA JIEKIIUI; MOUCK JIUTEPATyPhl
B OMOIMOTEKEe; KOHCIIEKTUPOBAHNE PEKOMEHIyEMOW ISl CaMOCTOSITEIbHOTO M3YYCHUSI HAyYHOU
JUTEpaTyphl; pEHIeHWEe 3ajad, TeCcTOB; paboTra ¢ OOyYalOUMMH ¥ KOHTPOJIHPYIOIIMH
IpOoTrpaMMaMH.

O01m1e peKOMEeHIalUH 110 CAaMOCTOSITEIHLHON paboTe 00yJarOIMXCs:

CPC opranusyercs TakuM 00pa3oM, 4TOObI ObLIa BbIJENIEHA €€ CTPYKTypa, OTBEYArOIas
Ha CJIeIyIOIEe OCHOBHBIE BOTIPOCHI:

1. Kakue TeMbl (BOIIPOCHI) IPEACTOUT U3yUUTH?

2. CBsi3aHbI JI1 OHHU C y)K€ U3yUYEHHBIM MAaTEpPHUaJOM, U €CIIU CBSI3aHbl — TO KaK MMEHHO
(MO>XHO JIY BBIIBUTh IIPUYMHHO-CJIEICTBEHHYIO CBsI3b). BO3MOXXHBI JI aHAJIOTMU C YCBOCHHBIMU
paHee CBEJICHUAMMU?

3. Kakoit ypoBeHb oHMMaHUs Oy1eT 10CTaTOYHBIM B UTOTE?

4. Ha xakue UCTOUYHUKY HH(OpMAIK 00paTuTh BHUMaHUE?

5. Pesromupyromiast 4acTe — 4TO CAENaHO MPH U3yYEHHM, YTO B UTOr€ MOHATHO, a YTO
TpeOyeT NopabOTKH MM KOHCYJIBTALMH Y TIPETOAaBaTes..

Metoanueckre peKOMEHAALNU 0 OCBOCHMIO JICKIIMOHHOIO MaTepuala, IMOATOTOBKE K
JCKITHSIM:

CPC mpu OCBOEHMM TEOPETHYECKOI0 MaTepuana HeoOXOAWMO OpraHM30BaTh TaKUM
00pa3oM, 4TOOBI M3YyYEHHBIE TEOPETHUYECKHUE BOMPOCHI MOXHO OBLIO OBl MCIOJB30BaTh Kak
OCHOBY JUIsl peLlIeHHs MPaKTHUECKUX 3a1ad. s 3Toro Oyaer JO0CTaTOUHO NMpHUAEPKUBATHCA 1. 1-
5, TpUBEACHHBIX BBINIE, a TaK e pa3dop MaTepuaia IUIAHUPOBATH C YYETOM JIMYHOU
CHOCOOHOCTH JIepKaTh JOCTATOUHYIO KOHIIEHTPALUIO BHUMaHMUS.

Metoanyeckie pPEKOMEHIAIMM 10 TOATOTOBKE K CEMHHAPCKUM (TIPAaKTHYECKUAM/
71a00paTOPHBIM) 3aHIATHSIM.

CPC npu moAroToBke K CEMUHAPCKUM 3aHATHSM OTIMYAECTCS OPUEHTHPOBAHHOCTBHIO HE
TOJIKO Ha TEOPETHUYECKYI0 OCHOBY, HO TaK e M Ha HapaOOTKy TEXHMKH pelieHus 3anad. B
JTAHHOM CJIy4ae Ba)XKHO MOHUMATh — BO3MOJKHO JIM TIPOBEPUTH MOJTYYEHHBIE OTBETHI (HAIIPHMeED,
BOCIIOJIb30BABIINCh  ONpeAeeHUeM pemeHus auddepeHnnanbHoro  ypaBHEHUS, MOKHO
yOeuThes B BEpHOM itk onmbouHoM pesyibrate CPC).

B ocBoeHun AMCHUIUIMHBI MHBAIUAAMHU U JUIAMU C OIPAaHUYEHHBIMU BO3MOXKHOCTSIMHU
3I0pOBbs OOMNBIIOE 3HAYCHHE HMMEET WHAMBHIyalbHas ydeOHas pabora (KOHCYJIbTAlMH) —
JIOTIOJTHUTEIFHOE pa3bsiCHEHNE Y4eOHOro MaTepHraa.

NunuBuayanbHble KOHCYJIBTAIlMM 1O TPEAMETY SBISAIOTCS BAXKHBIM  (PAKTOPOM,
CIOCOOCTBYIOIIMM HMHIWBHIYATU3alUA OOYYEHUSI M YCTAHOBJICHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXAy TMpernofaBaTeieM U OOyYarolmMMCs HWHBAIMAOM WM JIMIOM C OTPaHUYECHHBIMU
BO3MOKHOCTSIMU 3/I0POBBSI.



7. MaTtepuajbHO-TEXHHYECKOe o0ecriedeHne Mo JUCHUILIUHEe (MOIYJII0)

HanMmenoBanue crienanbHBIX
TOMEILCHUI

OcCHaIIEHHOCTh CIEIHATBLHBIX
MOMEILECHHI

IlepequB.HHH€H3HOHHOFO
IMpOrpaMMHOT0 obecneueHus

YueOHble ayIUTOpHUU JUTS
MPOBEJICHUS 3aHATHH JIEKIIHOHHOTO
THIA

MebGens: yueOHast MmeOesb.
TexHnyeckue cpeacTsa 00yYCeHHS:
9KpaH, IPOEKTOP, KOMIIBIOTEP

[lakeTsl NPHUKIAAHBIX MPOrPaMM
Microsoft Office (Word, Excel,
Power Point), cepsucel koHdepeHI-
CBsI3H uepe3 cetb MHTepHeT

VYuebHbie ayJIUTOPHU s | Mebenb: yueOHast MeOelb. [MakeTbl NPHUKIAMHBIX MPOTPAMM
TPOBEICHUS 3aHsTHI | TeXHHYECKHE CPECTBA OOYUCHHSL: Microsoft Office (Word, Excel,
CEeMUHAPCKOT0 THIA, TPYMIIIOBBIX M | 3KpaH, IPOEKTOP, KOMIIBIOTED. Power Point)

WHIWBUIYAIBHBIX ~ KOHCyNbTammi, | O6opymoBanue: Mocka (MapKepHas

TEKYILETO KOHTPOJIS U | WM MEIOBas)

MIPOMEXKYTOYHOM aTTecTaliuu

Y4eOHbIe ayIUTOpUN st | MeOGenb: yueOHast MeOeb. [TakeTsl TNPHUKJIAAHBIX MPOTPaMM

MIPOBEACHUS JTaOOPATOPHBIX PabOT

Texumueckue cpeacTBa 00yUCHUS:
9KpaH, MPOEKTOP, KOMITBIOTEP.
O6opynoBanue: aocka (MapkepHas
YJIH MEJIOBasT)

Microsoft Office (Word, Excel,
Power Point), cepBucel koHbepeHII-
CBsI3M uepe3 ceTh VIHTepHeT

Texymmii KOHTpOJIb, | Mebenb: yueOHast Mebenb He tpebyercs
POMEKYTOYHAS aTTeCTALHS
Jlns caMocTosITENBbHOM  pabOThl  OOyYalOIMIMXCS  MPETyCMOTPEHBI  MOMEIIEHUS,

YKOMIUICKTOBAHHBIC CIEIIHATM3UPOBAHHON MeOeIbI0, OCHAIIEHHBIC KOMITBIOTEPHON TEXHUKOH ¢
BO3MOXXHOCTBIO MOAKIIOUEHUS K ceTu «MHTepHeT» U obecreueHrueM J0CTyna B AJIEKTPOHHYIO

WH(POPMAIIMOHHO-00Pa30BATEIBHYIO CPEy YHHBEPCUTETA.

HaumenoBanue nomenieHu s
CaMOCTOSTENBHOI PaboThI
o0yJaromuxcs

OCHAaIIEHHOCTh MTOMEIICHUHN s
CaMOCTOSATENIBHON PabOTHI
o0yJaroImuxcs

IlepeueHb TUIIEH3UOHHOTO
MPOrPAaMMHOTO 00ECIICUCHHSI

[MomereHne s CAMOCTOSITEIBHOM
paboTHI 00yYarONUXCs (YUTATHHBIN
3an Hayunoii Oubnnorexu)

Mebernb: yuebHnas MeOenb
Kommnekt  crnenuanu3upoBaHHOM
MeOeNnn: KOMIBIOTEPHBIE CTOJIBI
Ob6opynoBanue: KOMITBIOTEPHAS
TEXHHKa C MOJKIIOYCHHEM K
MHPOPMAIMOHHO-
KOMMYHHUKALIMOHHON
«HTEepHET» W JOCTYNOM B
JNEKTPOHHYI0  WH(OpPMAIMOHHO-
00pa3oBaTeNbHYIO cpeny
00pa3oBaTeNbHOM  OpraHu3aluy,
BeO-KaMephl, KOMMYHHUKAIIMOHHOE
o0opynoBaHue, 0OCCIICUUBAOIICE
JOCTYm K  CETH  HHTEpHET
(mpoBoaHoOE COEIHEHHE u
OecrpoBOHOE  COEMHEHHE O
texaonorun Wi-Fi)

CETH

Ilomemenue a1 caMOCTOSTECILHOM
paboTel oOyuarommxcs (ayn. 308H)

MebGens: yaebnast mebens
Kommnekt  crneuuanu3upoBaHHOM
Me0eTH: KOMITBIOTEPHBIE CTOJIBI
Ob6opynoBanue: KOMIBIOTEpPHAS
TEXHHUKa C TOAKIIOYEHHEM K
uH(popMannoHHO-
KOMMYHUKaLMOHHON
«/HTEpHET» M IOCTYIIOM B
JJIEKTPOHHYI0  MH(DOPMAIMOHHO-
00pa30BaTENbHYIO cpeny
00pa3oBaTeNFHOM  OpraHW3allvy,
BeO-KaMephl, KOMMYHUKAI[HOHHOE
o0opyoBaHue, oOecIeYUBarOIIee

CEeTH

[TakeTbl TPHUKIATHBIX IPOTPAMM
Microsoft Office (Word, Excel,
Power Point), cepsuchl koHpepeHTII-
CBS3M uepe3 ceTb IHTEepHET




JOCTYI K  CETH  HHTEPHET
(mpoBoHOE coeMHEeHne u
0ecrpoBOHOE  COEIUHEHHE MO
texaonoruu Wi-Fi)




