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1 Hesn v 3a1auM U3y4YeHUs JUCUMILIHHBI (MOXYJISA)

1.1 llean ocBOEHUNA TUCHUILIHHDI

K ocHOBHBIM 1ensiM OCBOeHHUS JucuUILiuHbl «JluddepeHnnanbaple  ypaBHEHUS»
OTHOCUTCS: (OPMHUPOBAHHWE Yy CTYICHTOB TIPEJACTABICHUNW O TOHATUSX OOBIKHOBEHHBIX
nuddepeHIHAIBHBIX YpaBHEHUH M cHCTeM Iu(QepeHIManbHbIX ypaBHEHHH, METOJaxX HX
petieHus; GOpMUPOBAHUE MATEMATHUECKOH KYIbTYPBHI, CIOCOOHOCTEH K aJITOPUTMUYIECKOMY U
JIOTUYECKOMY MBIIIICHUI0; (OPMHPOBAHUE M PA3BUTHE JIMYHOCTH CTYJICHTOB; OBJIAJICHUE
COBpPEMEHHBIM ammapaToM TuddepeHInalIbHbIX YPAaBHEHUN [Tl TaTbHEHIIIEr0 UCIIOJIb30BAHUS B
JIpYyrux 00JacTsIX MaTeMaTH4YeCKOro 3HAaHMS H JIUCHUIUIMHAX  E€CTECTBEHHOHAYYHOTO
COJIEpKaHUSI.

1.2 3agauu AMCUMILINHBI

3ajayn JUCHUIUIMHBL - TOJIyY€HHE CTYIEHTAaMU OCHOBHBIX TEOPETHUECKHUX 3HAHWMA
(TeopeMbl CYIIECTBOBAHHS M E€IMHCTBEHHOCTH, TEOPETUYECKHE OCHOBBI METOJOB PEIICHHUS
pa3jMyYHBIX THUIOB YypaBHEHUH), (opmupoBaHUE MpeAcTaBiICHUs 00 OCHOBHBIX THMaX
muddepeHIMATBFHBIX YpaBHEHUH M METOJaX WX PEIICHHUsS; BhIPa0OTAaTh YMEHUS M HAaBBIKU
WCCJICIOBAHMSI U PElICHUs] OOBIKHOBEHHBIX AU((PepeHIInaIbHbIX YPABHEHUN, CUCTEM JTUHEHHBIX
muddepeHINATEHBIX YPaBHEHHH; MPUOOPETCHNE MPAKTUYECKUX HABBIKOB PA0OTHI C TIOHATHUSIMU
U 00BbeKTaMu Kypca auddepeHnanbHbIX YpaBHEHHM; HAy4YUTh IPUMEHATH Au(depeHnnaibHbie
YPaBHEHHUS K PEIICHUIO PA3IUYHBIX MPHUKIATHBIX 331a9 ((PU3NIECKUX, TEOMETPUICCKUX U JIp.).
®opmupoBaHue y 00y4armuxcsi He0OX0IUMBIX KOMIIETEHIMI B COOTBETCTBUHU C (efiepaibHbIM
roCyJapCTBEHHBIM 00pa30BaTeIbHBIM CTaHAapTOM Bhiciiero oopaszoBanus (OPI'OC BO).

1.3 MecTo AucuuminHbl (MO1yJs) B CTPYKTYpe 00pa3oBaTeIbHOI POrpaMMbl

Hucuunnuna «/Juddepennmanbupie ypaBHEHUS» OTHOCHTCS K 00s3aTENbHON YacTu
bnoka 1 «/lucuunnunsl (Moaynn)» ydeOHOro miaHa. B cooTBeTcTBUM ¢ pabodyuM ydyeOHBIM
TUTAHOM JIMCUUIUIMHA U3y4daeTcsl Ha 2 Kypce mo oyHou (opme oOydeHus. Bua npomexyTouHon
aTTecTanuu: 3a4et (B 3 cemecTpe) u sk3ameH (B 4 cemecTpe).

JUis yCHeImHoro OCBOEHUS JAMUCLUIUIMHBI OOyYaroIMiCs JTOJKEH BJaJleTh 3HAHMSIMU,
YMEHMSIMM M HaBBIKAMU II0 IpOrpamMmaM IpEeAIIECTBYIOIINX IUCUUIUIMH: «MaTemaTuueckui
aHanmu3», «Anrebpa», «AHamuTHueckas reomerpus». JucrumnuHa «duddepenunansusie
YpaBHEHUS» SABJISETCS OCHOBOIOJATAOMIECH IS JAJTbHEUIIEr0 W3Yy4YEeHHUS NUCIUIUIMH BBICIIECH
MaTeMaTUKU U MEXaHUKHU.

1.4 IlepedyeHp NMJIAHMPYeMbIX Pe3yJbTAaTOB O0y4eHUsI IO AWCHMILIMHE (MOIY.JIIO0),
COOTHECEHHBIX C IVIAHUPYEeMbIMH Pe3y/JIbTATAMH OCBOCHHS 00pa30BaTeJbHOMH NPOrpaMMbl

W3yuenne paHHOM y4yeOHOW AMCUMIUIMHBI HANpaBlIeHO Ha (OPMHUPOBAHUE Yy
00yJaroNUXCsl CIENYIONUX KOMITETEHITN

KOZ( 1 HAMMCHOBAHUEC I/IH,IlI/IKaTOpa* JOCTHUIKCHUA PeSyJ'ILTaTLI O6y‘ICHI/I${ 10 AUCIUILIINHE
KOMIICTCHIIMHU

OIIK-1. CrnocofeH KOHCYJbTHPOBATh M HCHOJb30BaTh (yHIaMeHTAIbHble 3HAHMS B 00JIaCTH
MaTeMaTH4YeCKOIr0 aHA/IN3a, KOMILICKCHOr0 M (YHKIHMOHAJIILHOIO aHAaIM3a aiare6pbl, aHAJIMTHYECKOi
reomerpus, 1uddepeHunaNbHON reoMeTPUH U TONO0JIOruM, 1u(depeHIIHATbHBIX YPABHEHUH, JUCKPETHOMI
MATEeMATHKH H MATEMATHYECKOH JIOTMKH, TEOPHHM BEpPOSITHOCTEll, MaTeMaTH4eCKOW CTATHCTHKH H
CIy4ailHBIX IPOLECCOB, YHMCICHHBIX MeETOJ0B, TeOpeTH4YeCKOil MeXaHMKH B NpodecCHOHATbHOMH
JAeSITeTbHOCTH




KO}.‘I 1 HAMMCHOBAHUC I/IHL[I/IKaTOpa* JOCTUKCHUA P€3yJ'II)TaTLI O6yquI/Iﬂ 0 AUCHUIIIINHC

KOMITCTEHIINT

HOIIK-1.1. [TeMOHCTpUpPYET HABBIKH B pesynbraTe 00yueHus 3HaCT:

BBITIOJTHEHHS CTAHAAPTHBIX ACHCTBHH, PEILCHUS TEOpPEMBl CYLIECTBOBAHMS ¥ €IWHCTBEHHOCTH pEIICHHS
TUIIOBBIX 3aJ1a4 C yYETOM OCHOBHBIX IOHATUH U 3amaun  Komu, TeopeMy O HENpPEpBIBHOM 3aBUCHMOCTH
00LIKX 3aKOHOMEPHOCTEH, POPMYIHPYEMBIX B pelieHHs OT IapaMeTPOB Ha KOMIIAKTHBIX MHTEpBaaXx,
pamKax Ga30BbIX MATEMATHYCCKHX H TeopeMy 00 YCTOHYMBOCTH IO MEPBOMY MPUOIHKEHHUIO;

CCTCCTBEHHOHAYYHBIX JAMCLHILINH. CTpOEHHE MHOYECTBA pelIeHUd IMHEHHOH cHuCTeMBbl U

JMHEHHOro  ypaBHEHHs  N-TO  TOpPSAAKA;  OCHOBHBIC
OIpEeJIeTICHUs], YTBEPXKICHHUS W MaTreMaTHYecKHe MOMEIH
paznena «KpaeBble 3anaun.

B pesynbraTe 00ydeHus: ymeer:

pemiate OOBIKHOBEHHBIE AH(epeHIaIbHbIE YpaBHEHHS
pasHBIX  TOPSAAKOB, B TOM  4YHCIE€ MEpBOrO: C
Pa3/eNIOIUMHUCST TIEPEMEHHBIMY, JIMHEHHBIE, B IOJHBIX
mudpdepeHnuatax, pemarb JIHHEHHBIE  OXHOPOIHBIC
yYpaBHEHUsT N-TO TOpSAAKA M CHCTEMBI YpaBHEHHH ¢
MOCTOSTHHBIMH KOO (UIMEHTaMH M METOJOM BapHALUU
TIPOU3BOJIBHBIX HIOCTOSTHHBIX COOTBETCTBYIOIIUC
HEOJHOPOAHbBIC YPaBHEHHS H CHCTEMBI;

NPUMEHATh KPUTEPUH YCTOHYMBOCTH TPH HCCIICIOBAaHUH
pemiennii AudGepeHIHaTbHBIX YPABHCHUA U CHCTEM.

B pesynbrate 00yueHus Biaeer:

HaBBIKAMU HEOOXOIMMBIX TEXHHUYECKHX MpPeoOpa3oBaHHN;
HaBBIKAMU PACIO3HABAHUS THUIA YPaBHEHUS U MPUMEHEHHS
K HEMY COOTBETCTBYIOLIETO METOAA PELICHUS HaBBIKAMHU
COCTaBJICHUS ypaBHEHHsS WIM CUCTEMbl  ypaBHEHHH
TeOMETPUYSCKUX M (QU3HYECKHX  33Ja4, HABBIKAMHU
KAQUeCTBCHHOTO  HCCICIOBaHUS  IOBSICHUS  PEIICHUIl
OOBIKHOBEHHBIX TH()()epeHINANBHBIX YPaBHCHHH.

Pe3ynbrarel 00ydeHHs HO NHUCUUIUIMHE JOCTUTAIOTCS B PaMKaxX OCYIIECTBICHHUS BCEX
BUJOB KOHTaKTHOH UM CaMOCTOATENbHOM paboThl O0OydyaromMxcsi B COOTBETCTBUU C
YTBEPKACHHBIM YUEOHBIM IJIAHOM.

WHaukaTtopel  JOCTMXKEHMS KOMIETEHLUH  CcuMTaloTcs  CPOPMHUPOBAHHBIMU  IpU
JIOCTUKEHUHN COOTBETCTBYIOIIMX UM PE3YyJIbTaTOB OOYyUEHUSI.

2. CTpyKTYpa M coiep:KaHue M CHHIJIMHbI

2.1 PacnipenesieHne TPYA0EMKOCTH JUCHHUILIMHBI IO BHAaM padoT

OOmiast TPYAOEMKOCTh AMCIHUILUIMHBI cOcTaBisieT 6 3aueTHbIX eauHul] (216 yacos), ux
pacIiipeiesieHie 10 BUaM padoT MpeCTaBICHO B Ta0JIUIE

Buner pador Bcero ®dopma o0ydeHHs
4acoB OYHO- 3a04Hast
OuHast
3a04Hasi
3 4
ceMecTp ceMecTp - -
(Jacern) (Jacern)

KoHnTakTHas pa6oTa, B TOM 4HcJe: = =
AyauTOpHBIE 3aHSATHS (BCEro): 122 68 54 - -
3aHATHUS JIEKIIMOHHOTO THUIIA 52 34 18 - -
J1a00pATOPHBIC 3aHATH 70 34 36 - -

MMPaKTUYCCKUEC 3aHATHUA - - - - -

CCMHMHAPCKHUEC 3aHATUA - - - - -

WHasi KOHTaKTHas padora: 8,5 6,2 2,3 - -
KonTtpons camocrosrensHOM pabOTHI 8 6 2 i )
(KCP)

ITpomexyrounas arrecrauus (UKP) 0,5 0,2 0,3 - -

CamocrosiTeJibHasi padoTa, B TOM

58,8 33,8 25 = =
qucie:




IIpopaboTtka yueOHOTO (TEOPETHIECKOTO0) 28 18 10 i )
Marepraia
BeinonHeHre qOMAIIHUX 3a1aHU# 29 12 10 i )
(peeHue 3a1ay)
[ToaroToBka K TeKyleMy KOHTPOJIIO 8,8 3,8 5 - -
Kontpoas: 26,7 - -
INoaroToBka K 3a4eTy/3K3aMeHy 26.7 26.7 . .
Oomasn yac. 216 108 108 - =
TPYA0EMKOCTH B TOM 4HCJIe

KOHTAKTHAs 130,5 74,2 56,3 - -

padora

3a4. e/l 6 3 3 = =

2.2 Conep:xaHue THCIHMIINHBI

Pacripenenenne Bu10B yaeOHOM paOOThI U UX TPYJOEMKOCTH IO pa3jiesiaM AUCIUILTUHBL.

Pasenbl (TeMbl) TUCIHMILINHBI, H3y4aeMble B 3 U 4 cemecTpax (Ha 2 Kypce, ouHas Gopma
oOyueHus)

KonngectBo gacoB
Bueayaut
Ne HanmenoBanue paznenos (Tem) AyauTOpHas opH};lﬂ
Bcero pabota
pabora
JI 113 JIP CPC
1. BBenenue 5 2 - 2 1
2 VYpasuenue B quddepennunanax. YpaBHEHUs IEPBOTO MOPSAKA. 20 8 ) 6 6
) WHuTerpupyemsele TUIIBI ypaBHEHUN
3 Crnoco0bl OTBICKaHHS PelIeHHIH 0OBIKHOBEHHBIX 18 2 ) 10 6
) JuddepeHIMaTbHbIX YPaBHCHUH
OKBUBAJICHTHOCTB JIMHEWHOTO N (hepeHInaIbHOTO ypaBHEHHS
4, HOpPMAaITbHOH crcTeMe OOBIKHOBEHHBIX IU((epeHIINaTbHBIX 10 4 - 4 2
YpaBHEHUH
Jluneitnble ypaBHeHUs N-ro nopsaka. Ilpumenenue
5. M QepeHInaTbHBIX YPaBHEHUH BBICITUX NOPSIKOB K pemeHuro | 20 8 - 8 4
TPUKJIAAHBIX 337124 (pu3nuecKux, reOMEeTpHUIECKHX U JIp.).
6. KpaeBast 3ajaua 14 4 - 6 4
7. CurcTteMbl 00BIKHOBEHHBIX TP PepeHINATPHBIX YPaBHEHUH 32 12 - 14 6
8 HenpepsiBHast 3aBHCHMOCTD pemieHus 3a1auu Komu ot 29 6 ) 8 8
HavyaJIbHbIX JIAHHBIX U IApaMeTPOB
9. OCHOBBI TEOPHH YCTOWIHBOCTH 25 6 - 12 7
HUTOI'O no pazgenam JUCHUTUIAHBL 172 | 52 = 70 44
KonTtpons camocrosrensHo# pabotsl (KCP) 8 - - - -
IIpomexxyrounas arrecranus (MKP) 0,5 - - - -
[ToaroToBKa K TEKyIIeMy KOHTPOITIO 8,8 - - - -
IToxroToBKa K 3a4eTy/3K3aMEeHY 26,7 - - - -
OO01mast TPYAOEMKOCTh 10 TUCIIATUIHHE 216 - - - -

[Ipumeuanue: JI — nexmuu, [13 — mpaktudeckue 3anstus / cemuHapsl, JIP — maGoparopHbie
sanstusi, CPC — camoctosiTenbHas paboTa cTyieHTa

2.3 Coaep:xanue pa3jiesioB (TeM) THCHUNIUHBI
2.3.1 3ansaTHS JIEKIITMOHHOT0 THIIA

HanmenoBanue pasnena dopMa TeKyIIero
pasa Coneprxanue pasnena (TeMbl) P
(Temer) KOHTPOJIA

1. Bgenenue. BBenenue. EcrtecTBOo3HanMe W MaTeMaTHYECKHE MOJCIIH. YO
YpaBHeHHEe Kak OOBEKT MareMaTHdecKol monaenu. Mojenw,
conmepxkanie audQepeHnraibHple  ypaBHeHHsS. [Ipumepsl
3a/1a4, MPUBOIANMX K JuddepeHInaTIbHbIM YPaBHEHUSIM.
OcHoBHBIE 3amaun Teopud AU epeHIINATEHBIX YpaBHCHHMA.
Bunsl tuddhepeHIanbHbIX YPaBHECHHN U UX PEIICHHS.




VYpaBHeHue B
muddepenunanax.
YpaBHEHHs IEPBOTO
HopsKa.
WHTerpupyemble THITHI
YpaBHEHUU

VYpaBuenue B auddepennuanax. Ilone HanpasieHHH U moie
HopManiell. OmpezeneHue HMHTErpanbHOM KpuBod. OOmee u
4yacTHOEe peuieHus. JleMMma o0 pelnieHUM ypaBHEHHS B
madpepennmanax. YpaBHeHHe nepBooOpasHoil. Teopema 00
uHTterpaie muddepenumansHoro ypaBHeHusi. OOBIKHOBEHHOE
muddepeHIuanbHOe ypaBHEHHE 1-ro Mmopsaka, pa3perieHHOe
OTHOCHUTEJIHO NPOU3BOAHONM M €ro Ie€OMETPUYECKUN CMBICIL.
Teopema 00 SKBHBaJCHTHOCTH peIIeHWHA. ABTOHOMHOE
middepeHnranbHOe ypaBHEHHE |-TO MOPSIKA U €T0 pelIeHue.
OCHOBHBIE HHTETPHpYEMbIC THUIBI ypaBHEHHH [-ro mopsaka:
YpaBHEHHUsI C pa3IeILIONIMMUCS IIEPEMEHHBIMH, JIMHECHHBIC
ypaBHeHHss. OgHOpPOAHOCTH N-HOTO Topsnka, Jlemma 00
9KBUBAJICHTHOCTH PELICHUH OJTHOPOJIHBIX YPaBHEHUI

PI3, K

Crnoco0Obl OThICKaHUS
pelieHui 00BIKHOBSHHBIX
I QepeHIraTbHBIX
YpaBHEHUU

3agaya Komm uii  0OBIKHOBEHHOTO Au(QepeHINaTIBHOTO
ypaBHeHHs. CyIecTBOBaHME U EAWHCTBEHHOCTb pEIICHHMS
samaun Komm (nokampHast Teopema). 3amava, IBOMCTBEHHA
3amade Ko (ieMMa 00 SKBUBaJIEHTHOCTH).

OcoOble  pemieHuss OOBIKHOBEHHOTO IUddepeHIransHOro
YpaBHCHUA. I/ISOKHI/IHLI, HU30TOHAJIBHBIC U OPTOTOHAJIBHBIC
TPaeKTOPHUH. I'eomeTpuuecknit croco0 OTBICKAHUSA
TIPUOIMKEHHOTO pemeHus OOBIKHOBEHHOTO
T hepeHnnanTbHOTO YpaBHEHHST; YHCICHHBIH MeTo Difnepa.
AnHanuTHueckue MeTonsl (3aMeHbl, MeTon Jlarpamxa, MeTox
MI0JICTaHOBOK bepHymm).

PI3, K

DKBUBaJICHTHOCTh
JIMHEWHOTO
JuddepeHInaTbHOTO
YPaBHEHHUsSI HOPMaJIbHOU
CcHUCTEeME OOBIKHOBEHHBIX
JuddepeHIraTbHbIX
YpaBHEHUU

OKBUBAJICHTHOCTh JIMHEHHOTO i depeHnranTsHOTO
ypaBHEHUS HOpMaJIbHOM cucreme OOBIKHOBEHHBIX
muddepeHnnanbHbIX ypaBHeHHH. BekropHas 3anuck. PasoBoe
npoctpaHcTBo. Pemenue cucrtembl  nuddepeHmansHbIX
ypaBHeHMH. WHTerpambHas KkpuBasd. 3amada Komm s
JuHamuueckod  cucrembl.  DyHIaMeHTalbHas  CUCTEMa
pemennif. Ompenenurens BpoHckoro U ero CBOMHCTBa.
[punnun cynepnosuuuu pewmeHuil. [IpoctpancTBo peleHuit
OJTHOPOJHOTO ypaBHEHHSI.

PI3, YO

JIuneiinble ypaBHEHUS N-
ro nopsiaka. IIpumenenue
muddepeHIraTbHBIX
YPaBHEHUM BBICIIUX
MOPSAJKOB K PELIECHUIO
HNPUKIAJHBIX 3ajad
(pu3mueckux,
T€OMETPUYECKHX U JIp.).

Jluneiinsle quddepeHnmansHble ypaBHEHHS N-HOTO MOPSIIKA.
Teopema 0  mpoOCTpaHCTBE  pEIICHHH  OAHOPOIHOTO
mihhepeHnInanTbHOTO ypaBHEHHs N-HOTO MOPS/IKa.

JluHeliHass  3aBHCHMOCTh ¥ HE3aBUCHUMOCTh  (DYHKITHIA.
Kpurepuii nuHeiiHOW HE3aBUCUMOCTH PELIEHUH OJHOPOAHOIO
muddepeHnnanbsHOro ypaBHeHusi N-Horo nopsjka. JIuneitHoe
HeogHOpoxHOoe  JuddepeHnnanbHOe  ypaBHEHHE  N-HOTO
nopsiaka. [IpuHIMN cynepno3unuy peuieHnid U CIeACTBUS U3
Hero. Meron Bapuamuu IS JIMHEHHOTO HEOTHOPOIHOTO
i depeHnnanTbsHOr0 ypaBHeH s N-Horo nopsiaka. Teopema o
(hyHIaMeHTaIbHOU cucTeme pelieHuit JIMHEHHOTO
HEOJHOPOAHOTO NG QEPEHIINATIBHOTO YpaBHEHUS N-HOTO
MopsiiIka C TOCTOSHHBIMU ~ Kod¢dunuentamu. Jluneitnsre
midepeHnnanbHble  ypaBHeHHMS ~— 2-TO  TOpsiiKa  C
MIOCTOSTHHBIMH ~ KOo3(¢uuneHTtaMnu.  XapaKTepUCTHIECKOe
ypaBHEeHHE. MeTox HeonpeneneHHbIX Ko3()(UINEeHTOB Ipu
pelIeHNn HEOIHOPOTHOTO JHHEHHOTO auddepeHnnanbHOro
ypaBHEHHS 2-TO MOPSAIKA C MOCTOSIHHBIMU K03 (hUITHEHTaMH.

PI3, VO

Kpaesas 3anaua

KpaeBsie 3amaum Iltypma — JlmyBmwura. Teopema 006
anbTepHaTHBE M ciencrtsue u3 Hee. Hynmu pemeHuit
OTHOPOAHOTO  AU(QPEPEeHIINaTbHOTO YpPaBHEHHUS BTOPOTO
nopsaka. [lepemesxaroniyecs: Hyau. Teopema 0 pacoN0KEHUHN
HyJle OJHOPONHOTO YypaBHEHHSA. TeopemMa CpaBHEHHS
(IItypma).  VHTerpanpHOE  TpEACTAaBICHHWE  PEIICHUS
HeogHopoaHOoH 3amaun. @dynxmus ['punHa um ee cBoiicTsa.
CnextpanpHas  3amada.  CoOCTBeHHBIE  3HAUeHHMS U
coOcTBeHHBble  (QYHKIMM  KpaeBod  3amaun. Teopema
CYIIIECTBOBAHUsI COOCTBEHHBIX 3HAUECHHH.

PI3, K

CucrteMbl
OOBIKHOBEHHBIX

Jluneiinsle cucteMbl auQQepeHMaNbHBIX  ypaBHEHHH (c
KOMIUIEKCHBIMH KO3(Q(QHUIIMEHTAMHU M CBOOOIHBIMH UJICHAMH).

PI3, K




muddepeHunanbHbIX
ypaBHEHUH

MaTpuuHO-BEKTOpHAsl 3alUCh. OJKBHUBAJEHTHOCTh 3aJaud
Kommu nist nuHENHON CUCTEMBI M MHTETPAIBbHOIO ypaBHEHUSI.
Teopema cymiecTBOBaHMs M €AMHCTBEHHOCTH PELICHUS 3a]a4uu
Komm nns nuseiiHsIx cucteM. JIMHeliHBIE OZHOPOJIHBIE
CUCTEMBI. IIpocrpancTBo PELICHU. dopmyia
Ocrporpaackoro — JluyBumns. [pencraBnenue oOmiero
pemieHHsT TpH  TOMOIIM  (YyHAAMEHTAJbHOM  MaTpHIIBL
MHoxecTBO  (pyHIAMEHTANBHBIX ~ MAaTpHUL.  OKCHOHEHTa
MaTpuibl. MeTox Bapualuu MOCTOSIHHBIX, Gopmyna Komm.
Marpuna Kowmwu, e€ cBoiictBa. JIMHEHHBIE CHCTEMBI C
MOCTOSTHHBIMH KO3 PUIHEHTaAMH. Haxoxnenne
($byHIaMEeHTaIbHOU CHUCTEMBI peleHui METOJI0M
HeonpeeseHHbIX Koo dunmenros. HenauHelHbIe cUCTEMBI.

HemnpepsiBHast
3aBUCUMOCTb PEILCHUS
3agauu Ko ot
HayalbHBIX JaHHBIX U
1apameTpoB

HenpepbiBHas 3aBUCUMOCTb pELICHHS OT MapaMeTpoB (Ha
unrtepsane). Jlemma ['ponyoina — bemnmana.

PI'3

OCHOBBI TEOPUH
YCTOWYUBOCTH

VYcroitunBocTh pemieHMi 1o JIAmyHOBY. AcuMITOTHYECKas
ycToHuMBOCTh. MccnenoBanue yCTOMYHMBOCTM aBTOHOMHBIX
cucteM anGQepeHINATbHBIX ypPaBHEHUH C MOCTOSHHBIMHU
K03 (ppunHeHTaAMH. VYcTonunBoCcTh npH MOCTOSTHHO
JEUCTBYIOIUX BO3MYIIEHHAX. lMccaenoBaHue yCTOMYHBOCTH
(acMMOTOTHYECKOW  YCTOMYMBOCTH) pEIICHHHA  JTHHEHHOH
CHCTEMBI. Y CTOMYMBOCTh (ACHMITOTHYECKAst yCTOHYUBOCTD)
JINHEWHBIX CHUCTEM U OTPAHUYEHHOCTh PELIEHUN OJHOPOIHOM
cucrembl. Kpurepuii ['ypBuma (0e3  10Ka3aTeIbCTBA).
VYcroitunBocTe 1m0 InepBoMy npubmmkeHuro. IloctaHoBka
3amaun. Teopema JlamyHoBa 00 yCTOMYMBOCTH IO HEPBOMY

MIPUOJIMIKCHUIO.

PI'3, VO

2.3.2 3aHATHS CEMHHAPCKOI0 THIA (IPaKTHYecKHe / CeMMHAPCKHeE 3aHATHS/
J1abopaTopHbIe padoThl)

HaunmenoBanue paszacia

dopMa TeKyIEero

ypaBHEHHsI HOPMAJIbHOM
cucTeMe OOBIKHOBEHHBIX
JuddepeHnaIbHBIX

Ne Temaruka 3aHsATHI/pa3d0p
(Temsr) KOHTPOJIA
1. |OcHoBHbIe Knacchl 331a4,|OCHOBHbIE MOHATHS Teopuu IuddepeHranbHbIX ypaBHEHNH IIposepka
penaeMbIx B pasziene  |(peuienue, 3anada Komm, nopsgok ypaBHenusi). [lpuxiiajnbie JIOMAITHETOo
«OOBIKHOBEHHbIE 3aa4d (FeOMETPHUUECKUE U MEXaHHUECKHUE) 3amaHus,
b depeHnuanbHbIe YCTHBIH OIPOC
ypaBHeHUs». [loHsTHE
nuddepeHnnaTLHOTo
YpaBHEHHUS U €r0
peneHus
2. VYpaBHenue B OnnopoaHocThk K-oro namepenus. OCHOBHbIE HHTErpHpyeMble| PemieHue 3anau,
mappepennmanax. [lone tTumbr  ypaBHeHmit  I-ro  mopsaka: — ypaBHEHHS — C| CaMOCTOSTEIbHAs
HaNpaBJICHUH U 1oJie  |pa3ZessIoIUMICS IEPEMEHHBIMY, JINHEHHBIC YPaBHEHHS pabora
HOpMaJeil. YpaBHeHUs
MIEPBOTO MOPSIKA.
WHTerpupyemble THITI
YpaBHEHHH
3. VI30KIMHBI, M30TOHAIBHBIE M OPTOTOHAIBHBIE TPACKTOPHH. [IpoBepka
Cnoco0bl OTBICKaHUS
peIleHHMH OBHIKHOBEHHBIX OcoOble  pemieHnst OOBIKHOBEHHOro  an(QepeHIaIbHOTO JOMalIHero
mndepenimansupx  [YPaBHeHns. Orubaromue Kpusbie. sanaunus,
ypaBHEHHi KOHTPOJIbHAsI
pabora
4. OKBHUBAJICHTHOCTH Hopmanbhast cucrema mauddepernnanbHeix ypaBHeHHH [-T0 IIposepka
JIMHEHHOTO nopsanka. 3amada Komm. Haxoxnenwe QyHaameHTaIbHOM JIOMAIITHETO
TudQepeHnnanbHOT0  |CHCTEMBI PeIeHUH 3a/1aHus




ypaBHEHUI

5. |JIuneiinble ypaBHeHUs N- [JIMHEHHbIE ypaBHEHHS N-TO  TOpsAIKa. YpaBHEHUS C IIpoBepka
ro nopsinaka. [IpumeneHue |mocTosHHBIME K03 dunueHramu. OyHaaMeHTaIbHAs cUCTEMA JTIOMAIITHETO
JUupQepeHIManbHbIX |PEIICHUH ypaBHEHUS C MOCTOSHHBIMUA KO3 (PHUIMCHTAMU. 3aaHus,
ypaBHeHui Beiciinx  |DyHknusa u Gopmyna Komu a1 ypaBHEHHS C MOCTOSHHBIMH KOHTPOJIbHas
MOPSIKOB K PEHICHUIO  |Ko3(GuImeHTaMu. MeTo] Bapualvy. paGota
MPUKIIAJHBIX 3a]a4
(puznueckux,
TEOMETPHYESCKHUX H IIp.).
6. IlocTaHoBKa KpaeBOWl 3ajaud 0OpU PA3NIMYHBIX  BHUJAX IIpoBepka
rpaHu4HbIX  yciaoBuid. KoppekTHOCTb KpaeBoW  3amaum. JIOMAILTHETO
Kpaepas 3a1aua Teopema 06 anmprepratuBe. Oynkuus ['puna. Kpaesas 3amada 3a/aHus,
MItypma — JInysuisa. CrekTpaibHas 3a1ada. KOHTPOJIbHASL
pabota
7. HopmampHast cuctema anddepeHIIHaTbHBIX — ypaBHEHHH. IIpoBepxka
Paznnunble cnocoObl  3amucu  cUCTEMBL.  3ajmada  Komu. JIOMAaIIHETro
JluHeliHBIE CHCTEMBI C MOCTOSHHBIMH KO3((PHUIHECHTAMH. 3a/laHus,
CucreMsl Haxoxnenne GpyHIaMEHTAILHON CHCTEMBI pelieHuii MeTogom| CaMOCTOATCIbHALA
0OBIKHOBEHHBIX HEONpENENEHHbIX  Kod(QQUIUMEHTOB. MeTox  BapHaluu pabora
AMGEPEHUHATBHBIX | 10CTOSHHBIX, ¢dopmyna Komn. dyHnameHTallbHas MaTpHLa.
YPaBHCHHI HenuHeliHble CcUCTEMBI. DKBUBAJEHTHOCTh 3amaun Komum

HMHTETPaJbHOMY YypaBHEHHIO. Teopema CyImecTBOBAaHHUS U
€IMHCTBEHHOCTH peleHus 3axaun Komu.

8. HenpepeiBHas HccrnepoBanre HeNmpepbIBHOW 3aBHCUMOCTH pemleHust otT| Pemenne 3anmad,
3aBUCHMOCTb PEIICHHs |mapameTpoB (Ha uHtepBane). Jlemma ['poryomna-bennmana. CaMOCTOSITENIbHAS
3anaun Komwm ot pabora
HAYaJIbHbIX JAHHBIX U
apaMeTpoB
9. VYcroitunBocTh pemieHMH 1o JIAmyHOBY. AcCHUMNTOTHYECKas IIposepka
OCHOBHL TeOPHH YCTOHYMBOCTb. (36.]18,CTI) YCTOMYMBBIX PELICHUN aBTOHOI\i[‘HOﬁ JIOMaIIHETO
yeToiumMBOCTH CHCTEMBl JIMHEHHBIX IU(QQPEpPeHIMANBHBIX YpaBHEHUH ¢ 3a/1aHus,
HOCTOSIHHBIME ~ Kod(duimentamu.  Kputepuit  ['ypsuia KOHTPOJIbHAS
Y CTONUMBOCTB MO IEPBOMY NPHOIHKESHHIO pabota

3amura nabopatopHoi padotsl (JIP), Beimonnenue kypcosoro npoekra (KII), kypcoBoit
pabotsl (KP), pacuetno-rpaduyeckoro 3amanus (PI'3), manmcanue pedeparta (P), scce (D),
koiokBuyM (K), rectuposanue (T), ycrasiit onpoc (YO) u T.1.

IIpy uW3yyeHMH  JUCHMIUIMHBI MOTYT TNPUMEHATCS  3JEKTPOHHOE  OO0ydYeHue,
JUCTaHIIMOHHBIE 00pa3oBaTeNbHble TeXHOJI0ruH B cooTBeTcTBUU ¢ DT'OC BO.

2.3.3 IlpumepHasi TeMaTHKA KYPCOBBIX padoT (MIPOEKTOB) - KypCOBBIE pabOTHI HE
PEyCMOTPEHBI.

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0ecneYeHUus JJI CAMOCTOSATeIbHOH pPadoThl
o0yyaromuxcs Mo JMCHUIIHHE (MOIYJII0)

ITepedeHp yueOHO-METOUIECKOTO 00ECTICYSHSI TUCITUTUTHHEI T10
Ne Bung CPC BBITIOJTHEHUIO CAMOCTOATENbHON PabOTHI

1 IIpopaboTka yueOHOTO MeTonuieckue yka3aHus M0 OPTaHU3aIUK CaMOCTOSITEILHON paboThI,
(TeopeTmuecKoro) Mareprana | yrBepxKaeHHbIe Kadeapoil pyHKIIMOHATFHOTO aHaIH3a U alreOphl MPOTOKOI
Ne 9 o1 12.04.2019 T.

2 BrimonHeHne goMamiHnx MeTonuieckue yka3aHus M0 OPTaHU3aINHA CAMOCTOSITEILHON PaboTHI,
3aJjaHui (pelIeHue 3a1ayq) YTBEpKICHHBIC Kaenpoil ()yHKIIMOHAIBHOTO aHAIN3a U aNreOphl IPOTOKOI
Ne 9 01 12.04.2019 .

3 IToaroToBka k Tekyuemy MeToaudeckue yKa3aHus IO OPTaHU3aIMH CAMOCTOSTEIILHON paboTHI,
KOHTPOJIIO YTBEpKICHHBIC Kaenpoii () yHKIIMOHAIBHOTO aHAIN3a U anreOphl MPOTOKOI
Ne 9 01 12.04.2019 1.




4 | IIpomexyTouHas aTTecTalys Meroauyeckre yKa3aHus 110 OpraHu3aliK CaMOCTOSTEIbHON paboThI,
(9K3ameH) YTBEpKIeHHbIE Kadeapol pyHKINOHAIBLHOTO aHaJIu3a ¥ anreOpbl HPOTOKOI
Ne 9 01 12.04.2019 .

Y4eOHO-MeTOAUYECKUE MaTepualbl Il CaMOCTOSITENIbHON paboThl O0yYaromMxcs W3
YKCJIa UHBAIKMJIOB U JIUI] C OTPAaHUYEHHBIMU BO3MOXKHOCTAMH 3710poBbs (OB3) npenocrasstorcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHHSIM UX 3[JOPOBBS U BOCIIPUATHS UH(POpMALIUU:

Jist 11 ¢ HApYIICHUSIMH 3PEHUS:

— B MieyaTHOM popme yBeIMUEeHHBIM HIpUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA,

— B (hopme aynuodaiina,

— B reyatHoi (opme Ha s3bike bpaits.

Jjig U1l ¢ HapYIICHUSMHU CiIyXa:

— B mieyaTHo opme,

— B (popMe IIEKTPOHHOTO IOKYMEHTA.

JUiist 1 ¢ HApyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO arapara:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B ¢popme ayaunodaiina.

JlaHHBIN TepeueHb MOXET OBITh KOHKPETHU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHTCHTA
oOyJaromuxcs.

3. Oopa3oBaTejibHbIe TEXHOJOIMH, NPHMeHsieMble NPH OCBOCHHUH JAUCHMILIUHBI
(Mmonxy.Jist)

B xome wu3yueHHMs JOUCHMIUIMHBI IPEIyCMOTPEHO MCIIOJIB30BAaHUE  CIEIYIOLIUX
00pa30BaTeNbHbIX TEXHOJOTUN: JIEKIMH, Ja0opaTOpHblE pabOThI, MpOOJIEMHOE O0O0ydeHHUE,
MOJyJIbHAsE TEXHOJIOTHUS, MOJAIOTOBKA MUCHbMEHHBIX AHAJUTUYECKUX PabOT, CaMOCTOSATENIbHAs
paboTa CTyJeHTOB.

KomneTeHTHOCTHBIM MOIX0J] B pamMKax MpenojaBaHHs TUCHUIUIMHBI peaau3yercs B
HCIIOJIb30BAHMU HWHTCPAKTUBHBIX TEXHOJIOTHI W aKTHUBHBIX METOO0B (MOSFOBOFO mTypma,
pa30opa KOHKPETHBIX CHUTYallWii, aHalIM3a 3a/1a4), HHBIX (JOPM B COUYECTAHHWHU C BHEAYAUTOPHOI
paboToii.

NHbpopmMalMoOHHbIE  TEXHOJOTMM, TPHUMEHSEMble TpPH HU3YYCHUM JAUCHUIUIUHBL:
HCIIOJIb30BaHUE MH(OPMaIIMOHHBIX pecypcos, JOCTYITHBIX B MH(OPMaILMOHHO-
TEJIEKOMMYHHUKAIIMOHHOM ceTu MIHTepHeT.

A)IaHTI/IBHBIe O6p330BaTeJ'IBHBIe TEXHOJIOTUH, IPUMECHACMBIC IPHU U3YUCHUHN JUCHUIIIINHBI
— JUIA JMIl C OrPaHMYEHHBIMH BO3MOXKHOCTSMH 3[I0POBbsSl IPEIyCMOTpEHa OpraHu3alus
KOHCYJIbTAIMH C UCIIOJIb30BAaHUEM DIIEKTPOHHON TIOYTHI.

10. OueHounble cpeacTBa [Jsi  TeKYIIero KOHTPOJS  yCHEeBAaeMOCTH H
NMPOMEKYTOYHOM aTTeCTAlUN

OreHOuHBIE CpelcTBa MpeJHAa3HAYeHbl Ui KOHTPOJII M OLEHKH 00pa30BaTeNbHBIX
JOCTHKEHUH 00yJaroImuxcs, OCBOMBIIINX mporpaMmy  y4eOHOH TV CIUTUTAHBI
«Auddepentanbable ypaBHEHUS .

O1eHOYHBIE CPEICTBA BKIIFOYAIOT KOHTPOJIBHBIC MaTEPHAIbI ISl TPOBEICHUS TEKYIIEro
KOHTPOJIsl B (hopMe MHIMBUAYAJIbHBIX BapUAaHTOB CAMOCTOSATENBbHBIX W KOHTPOJBHBIX padoT,
BOIIPOCOB K KOJUIOKBHYMaM, YCTHOTO ompoca (YCTHBIE OMPOCHI MPOBOJTCS Ha JIAOOPATOPHBIX
3aHATHUAX) U MPOMEKYTOYHOM aTTecTauMu B GopMe BOIPOCOB U 33/1aHUH K HK3aMEHY.

CTpyKTypa OLIEHOYHBIX CPE/ICTB JJIsl TeKYLIeil U MPOMEKYTOYHOM aTTeCTAlluN

Ne KOH 1 HAMMCHOBAHUEC PeSyJ’ILTaTH O6y‘l€HI/IH HaumenoBaHue o1[eHOYHOTO CpCACTBa

n/n HMHIMKATOpa (B cooTBercTBUM C 11. 1.4) Texymui KOHTPOIb | [TpomexyTouHas




(B cooTBeTcTBUH C 11. 1.4) aTTecTanus
B pesymbrate oOyuenwus | Jlabopamopuas paboma, Bonpocwl na
3HAeT: TEOpeMBI | onpoc IK3AMEHE:
CYIIECTBOBAaHUS u | Konmponwvhvie pabomol no 3 cemecmp,
€IMHCTBEHHOCTH peleHus | memam NeNe 2,3,7,9. 4 cemecmp.

OIIK-1. Cnocoden
KOHCYJIbTHPOBATH U
HCNOJIb30BATh
(dhyHnaMeHTA/ILHBIC
3HaHM4 B 00;1acTH
MaTeMaTH4eCKOro
aHaJM3a, KOMILJIEKCHOTO
U PyHKIMOHAJIBHOIO
aHaJu3a ajareopsl,
AHAJIMTHYECKOM
reoMeTpuH,
nuddepeHunanbHON
TeOMETPHH H
TONOJIOTHH,
auddepeHIHATBHBIX
YPaBHEHMH, IMCKPETHOI
MATeMATHKHU U
MaTeMaTH4ecKoi
JIOTUKH, TEOPUHU
BepPOSAATHOCTEIA,
MaTeMaTH4YeCKOM
CTATHCTHKH U
CJIy4ailHBIX MIPOIIECCOB,
YHCJICHHBIX METOJ0B,
TeopeTHu4ecKou
MeXaHMKHU B
npogeccuoHaIbLHOMI
JeATeTbHOCTH.
HOIIK-1.1.
JleMOHCTpUpYET HaBBIKU
BBINOJIHEHUS
CTaH/JapPTHBIX JIEHCTBUH,
pelleHNs TUIIOBBIX 3a/1a4
C Y4€TOM OCHOBHBIX
IMOHATHUI 1 OOIINX
3aKOHOMEPHOCTEH,
(hopMyITHPYEMBIX B
pamMkax 6a30BbIX
MaAaTEMATUYCCKHUX U
€CTCCTBCHHOHAYYHBIX
JUCIHHMIIIINH.

3agaun Komm, Teopemy o

HEIPEPBIBHOU
3aBHCUMOCTH PELIEHUS OT
apaMeTPOB Ha
KOMIIAKTHBIX HHTEpBaax,
TeopeMy 00
YCTOWYUBOCTH 1o
MIEPBOMY TNPHUOIIKEHHIO;
CTpOEHUE MHOKECTBa
peleHui JINHEHOU
CHCTEMBl M JUHEHHOrO
ypaBHEHUs N-TO NOPAIKa,
OCHOBHBIE  OIIpEJCIICHUs,
YTBEPKICHUS u
MaTeMaTUYECKUE MOAEIH
pasnena «Kpaessie
3aa4m».

B pesynabrate o0OyueHns
yMeerT: pemaTs
OOBIKHOBEHHBIC

i depeHnnanbHbIe
ypaBHEHUS Pa3HBIX
MOPSAKOB, B TOM 4YHCIE
NIEPBOTO: c
Ppa3aensIoIUMUCs
MEPEMEHHBIMH,

JMHEWHble, B  MOJHBIX
muddepeHnnanax, pemarb
JMHEWHbIE  OJHOPOJHBIC
ypaBHEHHUS N-TO TOpsaKa
U CHCTEMBI ypaBHEHHH C
HOCTOSIHHBIMH

K03 dHULIMeHTaMU u
METOJIOM BapUalum
HPOU3BOJIBHBIX
HOCTOSIHHBIX
COOTBETCTBYIOLIHE
HEOTHOPOJHbIC
YPAaBHEHUS M CHCTEMBI;
HNPUMEHSATh KpUTEPUH
YCTOHYHBOCTH npH
HCCIICIOBAaHUN  PELICHHI
i depeHInanbHbIX
YpaBHEHUU U CUCTEM.

B pesynbrate oOyueHUsS
BJIAJICET!

HaBbIKAMH HEOOXOJUMBIX
TEXHUYECKUX
peoOpa3oBaHuil;
HaBBIKAMH PACIIO3HABAHMS
THIIA ypaBHEHUSI "
NPUMEHEHHUST K  HEMY
COOTBETCTBYIOILETO
MeToza penieHus
HaBbIKAMHM  COCTaBJICHHS
ypaBHEHHS WM CHCTEMBI
ypaBHEHUN
reOMETPUYECKHX "




¢busznueckux 3ajad,
HaBBIKAMH KauyeCTBEHHOTO
UCCIIEI0OBAaHUS IOBEICHUS
pelleHuH OOBIKHOBEHHBIX
i depeHInanbHbIX
YpaBHEHHUH.

TunoBble KOHTPOJIbHBbIE 32IaHUS] UJIM HHbIE MATEPHAJIbl, He00X0AMMBbIE J1JI51 OLEHKH

3HAHUI, YMEHHM i, HABBIKOB M (WJIH) ONBITA AeSITeJbHOCTH, XaPpAKTEPU3YIOIIUX ITATbI
(opMupoBaHus KOMIETEeHINI B poLiecce 0CBOeHHs 00pa30BaTeILHON NPOrpaMMbl
IlpumepHnulit nepeuens 6onpocos u KOHMPOJIbHBIX 3a0anuil (padom)

Bapuanmut konmponouvix padom

Bapuanm 1
Haiitu pemienue ypaBHeHUI

1) 2ty1- x%dt+ xdx= 0

_y y
2) y=e X+§, y(1)=0

, X
X' ——— =t
3) t+1

4) X' —xtgt+x<cost=0
5) (x+3y)y'=1,

2

Bapuanm 2
1. Haiitu ®CP, ol1ee perieHne ypaBHEHHIA:

a) xV+2x!l4+x = 0;
6) ox'+x''=0.
2. Peuts 3anauy Komm:
x"+4x'+3x =0;  x(0)=0; x'(0) = 1.
3. Bemucate @CP, ecni M3BECTHBI KOPHU XapaKTEPHCTUIECKOTO YPaBHEHUS
a)A12=0; A34=—6; Asp=2+%T7i;
0)A12 =2; A3a=— 134i; Ase=— 134i.
4. Sdnsrorcs m pyaxmun X1(t) = €3 — e 2t xo(t) = 2e3 + e ! JIH3 pemenusamu ypaBHeHUS
X' —x'— 6x =0?

Bapuanm 3
1.Pemmts, ucnons3ys ¢pynkuto Komm:

x''- 8x'+17x = e*; x(0) = x'(0) = 0.

2.Pemuthb MCTOIOM BapHallu NPOU3BOJIBHBIX TOCTOSHHBIX X“"‘XI =t




3. Penmts ypaBHenne X'''—4x'= 15t + sin 2t

Bapuanm 4
T
1. Pemmrts kpacByio 3amaay: Y +Y=1 y(0)=0, y'(E) =0
2. Cymectyet i pynkius ['puna kpaeBoit 3agaun? Ecinu ga, TO OCTpOUTH ee:
a)y' +y=1(), y(0)=0,y'()=0;

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

3. Haiitu coOcTBeHHBIC 3HAUEHUS U COOCTBEHHBIEC (DYHKIIMU KPAeBOH 3a/1a4H:

y"+4uy=0, y'(0)=0,y(z)=0

Bapuanm 5

1.Pemuts 3amauy Komru {);,rz Xg)/?i(zx , x(0)=1,y(0)=2

X'=2X+Yy+22

2. Pemnthb cucremy y,'=22—X yhM=-1, Az3=1
2'=37—-2X
X'=2y—-5x
3. Pemuth y' = X—6y—28X
Bapuanm 6

1. OueHuThb, HACKOJIBKO OTIMYAIOTCS PEIICHUS 3a/1a4 Ha oTpe3ke [2, 3]

y'=siny—cosy + X z'=sinz—cosz

y(2)=01 2(2)=0,3

2. Ucnonp3ys onpeseneHne yCTORIMBOCTH 110 JISITyHOBY, HCCIeI0BaTh YCTOMYNBOCTD PEIICHUS

2
samaun Komm: Y + Ty =0, Y(l) =2,

3. MHccrnenoBaTh yCTOWYMBOCTH TPUBUAIBHOTO pEIIEHUS CHCTEMBl JU(epeHIINaTbHBIX
YpaBHEHUU:

X' =In(l—3y)+xy
y'=2e* -3siny-2-y*
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11.
12.
13.
14.
15.

16.
17.

18.

19.

20.

21.

22.

23.

24.

Pegpepam
He npeoycmompeno

Tecm
He npedycmompeno

Tembt epicmynnienuil K Kpy2iomy cmoJi
He npeoycmompeno

3a4yeTHO-IK3aMeHAIMOHHbIE MATEPHAJIBI /151 IPOMEKYTOUHOMH aTTEeCTANHH
(3auer /3K3aMeH)

IlepeyeHb BONPOCOB K 3a4eTy
3 cemecTp

Omnpenenenue quddepeHnnaIbHOr0 YpaBHEeHUs, IOPSAIKA YPAaBHEHHUS U €T0 PEIICHUS.
OO6sikHOBEeHHOE (D hepeHInaibHOe YpaBHEHHE 1—T0 MmopsiiKa.

VYpasuenue B nuddepennnanax. [lone nanpasnenuii u nosue Hopmanein. Onpenenexnue
WHTETPAIBHON KprBOM. JleMMa o penieHny ypaBHeHUs B A epeHnnaiax.

VYpasHenue nepBoodpaznoit. Teopema 00 unTerpane auddepeHnanTsHOr0 ypaBHEHUS.
OO6p1kHOBEHHOE A depeHnrnanbHoe ypaBHEHHE | -0 mopsiiKa, pa3pemeHHoe OTHOCUTEEHO
MIPOM3BOTHOM U €r0 reOMeTpUudeckuii cMbIci. Teopema 00 SKBUBaJICHTHOCTH PEIICHUN.
ABToHOMHOE T PepeHIaTbHOE YpaBHEHUE 1-T0 MOPSIKA U €ro pelieHue.

OcoOble penieHns 00bIKHOBEHHOTO MU (HepeHIIMaTbHOTO YPaBHEHHUS.

W30K1HMHBI, N30TOHAIBHBIE U OPTOTOHAJIBHBIE TPACKTOPHUH.

CriocoObI HaX0X/IEHUS pelIeHI OOBIKHOBEHHBIX AU (PepeHIINATbHBIX YPaBHECHHMN.
VYpaBHEHUS ¢ pa3aeNSIOIUMHUCS (Pa3IeICHHBIMI) IEPEMEHHBIMH U TIPHUBOASAIINECS K HUM.

. Jluneitapie nudpepeHraibabple ypaBHEHUS IEpBOTo nopsaka. OnpeneneHue 0 JHOPOTHOCTH

k-oro uamepeHnust Assi ypaBHEHUSI.

Tunsl ypaBHEHUH, IPUBOASIINXCS K JIMHEHHBIM JU(GepeHIINalIbHbIM YPaBHEHUSIM I1EPBOTO
nopsiaka. JleMma 00 SKBUBaJIEHTHOCTH PEIlICHUH OAHOPOIHBIX ypaBHeHui (ms f(y/X)).
Merton Bapuariu noctossHHON (MeTon Jlarpan»ka) u MeToJ1 IoIcTaHOBOK bepHymiun.
Juddepennumanbable ypaBHEHHs BHICIIUX HOPSAKOB, TOMYCKAIOIINE TOHM)KEHUE TTOPSIKA.
Onpenenenue 3anaun Koy 1751 00bIKHOBEHHOTO U PepeHInaIbHOrO ypaBHEHUS.
CymiecTBoBaHNE U €IMHCTBEHHOCTD pemenus 3agaun Komm. JlokaneHas Teopema.

3amaya, nBoiicTBeHHas 3agaue Komu. JleMMma 00 SKBHBaJIEHTHOCTH.

OKBHUBAJICHTHOCTb JIMHEHHOT0 1 hepeHIInaIbHOTO ypaBHEHNsI HOPMaJIbHOW cHCTeMe
0OBIKHOBEHHBIX U pepeHanbHbIX ypaBHeH!H. 3aaaua Ko A auHaMuyeckoi
CUCTEMBI.

dyHaameHTanbHas cucrema pemeHuil. Onpenenurens BpoHCKoro u ero cBoicTBa.
Jluneiinble nuddepeHuanbHble ypaBHeHUs! N-HOro nopsiika. OCHOBHBIE MOHATHS U
oTpeieNIeHusI.

Teopema 0 poCcTpaHCTBE pelIeHUI OAHOPOAHOTO (P PEepeHIIMATBLHOIO YpaBHEHUS N-HOTO
NOpsAIKA.

JluHeliHas 3aBUCUMOCTb M HE3aBUCUMOCTh QyHKIMH. Kpurepuii nuHeiiHON He3aBUCHUMOCTH
pelieHnit 0THOPOAHOTO HPepeHInaIbHOr0 ypaBHEHHUS N-HOTO MOPsIIKa.

JluneiiHoe HeogHOpPOAHOE AU PepeHnnanbHOe ypaBHEeHHE N-HOTo nopsiaka. [TpuHiun
CYTIEPIO3UIINH PEIICHUN U CIIEACTBHS U3 HETO.

Mertoa Bapranuu Al JUHEHHOTO HEOJHOPOAHOTO TU(PEpEeHIINATBLHOIO YpaBHEHUS N-HOTO
NOpsAIKA.

Teopema o ¢pyHIaMEHTAIBHONM CUCTEME pelIeHU I TMHEHHOTO HEOJHOPOAHOTO

T depeHIMaTBEHOTO YpaBHEHHSI N-HOTO MOPAIKa C TOCTOSIHHBIMU KO3 PUITUEHTAMH.
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Jlunetinbie muddepeHImanbHbIe YpaBHEHUS 2-TO TIOPSJIKA C IIOCTOSTHHBIMHU

ko3P unreHTamMu. XapakTepuCcTUYeCKOe YpaBHEHHE.

Merton HeomnpeeaeHHbIX KO (DUIIMEHTOB MPHU PEeLICHUH HEOAHOPOAHOIO JMHEHHOTO
Qg epeHIaIbHOr0 YpaBHEHUS 2-T0 MOPSAIKA C MOCTOSIHHBIMHA KO3 PHUIIMEHTaMU.
Onpenenenne KkpaeBo 3aaun. KoppekTHOCTh KpaeBoil 3a/1auu.

Teopema 00 anpTEpHATUBE U CIIEJCTBUE U3 HEE.

Hynu pemenunit ogaopoaHoro quddepeHInansHoro ypaBHeHU BTOPOTro HOpsAKa.
ITepemexaromuecs Hynu. Teopema 0 pacroa0KEHUHU HYJIEH OJHOPOJIHOTO YPABHEHHUS.
Teopema cpaBaenus (Illtypma).

Oyukuua ['punHa u ee cBolcTBA.

CrnekrtpanbHas 3a1a4a. CoOCTBEHHbIE 3HaYEHHsI U COOCTBEHHBIE (DYHKIIMU KPaeBOM 3a/1auH.
YpaBHeHHe KOIeOaHUs MasTHUKA.

IlepeueHnn BonpocoB K dk3amMeny (4 cemecTp)

Onpenenenue cucreMsl AUQPpepeHInanbHbIX YpaBHEHNUH, BUbI cUCTeM AU (epeHInaIbHBIX
ypaBHEHUU U (GOPMBI UX MPEACTABICHUH. ACCOIMIUPOBAHHOE CUCTeME UG (HepeHIIMATEHOES
YPaBHEHHE.

Hopmanehnsie cucremsl iuddepeHnnanbHbIX YpaBHEHHH ¢ KOMILIEKCHBIMU
koa(urmenTamu.

MHoxecTBO pemieHui. [Ipo1omKkuMble U HEITPOIOJKAMBIE PEILICHHUS.

[TocranoBka 3agaun Komm ju1st cucteMsl quddepeHuanbHbIX ypaBHEHUH.

dwusnueckas HHTEpIpeTanus cucTeMbl TuddepeHIuanbHbIX ypaBHeHH. Da3oBoe
IPOCTPAHCTBO U (ha30BbIE TPACKTOPUHU.

dyHaMeHTaIbHasE MaTpULa cUCTeMBI T depeHnanbHbIX ypaBHeHui. [Ipencrapnenne
o011ero penieHus npu noMouy GpyHrameHTanbHoi MaTpuLibl. MHOXeCTBO
¢yHIaMeHTalIbHbIX MaTpull. OCHOBHbBIE TEOPEMBI.

Hopmanbhble cuctemsl 1 depeHInalbHbIX YPaBHEHUH ¢ TOCTOSHHBIMU KO3 (UIIEHTaMHU.
WuTerpupoBanue cucteMsl 1udepeHnanbHbIX YpaBHEHUH METOJOM UCKIIIOUEHUSI.
TeopeMa 0 KOPHEBOM IPOCTPAHCTBE.

DKCIMOHEHTA CUCTEMBI (D PEPEeHITNATBHBIX YPABHEHHN. DKCIIOHEHTA MaTPHIIBI.
Omnpenenenne, OCHOBHBIE CBOMCTBA U YTBEPKICHMUS.

Haxosxenue (GpyHIaMeHTaTbHOM CHCTeMBI TIpH HoMoru expit

Marpuna u ¢popmyna Ko 1t cuctemsl 1uddepeHanbHbIX YpaBHEHHH ¢ TOCTOSHHBIMU
KO3 UIIMEHTaMH.

Henponomxumslie pemenns. Teopema CylecTBOBaHUA U €AMHCTBEHHOCTH PELICHUS 3a1a4u
Kommu Ha oTpe3ke npu BITOIHEHUH ycaoBus Jlunmmia.

Teopema Ileano.

HenpepsiBHas 3aBUCUMOCTB pEIIEHUs OT IapAMETPOB.

JlemMma I'ponyoina — bennmana.

VYeroinunBoCTh pemeHns 1o JISmyHoBy. ACUMIITOTHYECKAsE YCTOWYNBOCTD PEIICHMUS.

Y CTONYUBOCTH IIPU ITIOCTOSTHHO JE€UCTBYIOIIUX BO3MYIIEHUSX.

VY cTOMYNBOCTD pelIeHns CUCTEMbI AUPPepeHIInaTbHbIX YpaBHEHHH, €€ pu3nyecKuil u
T€OMETPUYECKHUI CMBICIL.

ABTOHOMHBIE cucTeMbl U depeHIaTbHbIX YPaBHEHUHN U HCCIeI0BaHUE X Ha
YCTOMYUBOCTb.

®dazoBast IIIOCKOCTh U onpesereHue $ha3oBbix TpaekTopuid. Ocobas Touka

QG pepeHIaIbHOr0 YpaBHEHUS.

[ToBeneHne TpaeKTOpUH ypaBHEHUS B OKPECTHOCTH 0CO00M TOUKH. BHIbI 0COOBIX TOUEK.
OO6nacTh yCTOWYMBBIX pEeIICHH aBTOHOMHOM cucTeMbl T depeHInaTbHBIX YPaBHEHHH.
VYcToiunBOCTh (ACUMOTOTHYECKAS] YCTOWYUBOCTD) TMHEWHBIX CUCTEM U OTPaHUYEHHOCTD
pELIEHN OTHOPOAHON CUCTEMBI.

Kputepuii ['ypBuna (6€3 10ka3arenbcTBa).



23. YCTOMYMUBOCTD 10 TIEPBOMY MTPUOJIMIKEHUIO.
24. Teopema JlsamyHoBa 00 yCTOHUMBOCTHU O IEPBOMY NPHUOIMIKEHUIO.

TunoBblie 3aJa4M, BBIHOCUMBbBIC HA 3a49€T U IK3aMCH

3 cemecTp (3a4éT)

1.Pemmts 3amagy Komm:

y'ctgx — y = 2ctgx

npu y(0)=1.

2. Pemuts ypaBuenue: X'— 4x'+3x = e

1. PemmuTs cucremy:

4 cemecTp (3K3aMeH)

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

2. UccnenoBaTh yCTOMYHUBOCTh TPUBUAIBHOTO PELICHUSI CHCTEMBI

X'=—X-2y+X°
y'=-2x+3y-y'+x°

Kpurtepun oneHuBanus pe3yibTaToB 00y4eHHUs

Oyenxa Kpumepuu oyenusanus no 3auémy
Pezynapnoe nocewenue 3ansmuii 6 meuerue cemecmpa (ne menee 710%),
8bINOIHEHbL domauHue 3a0anus (ne menee 80% om obwezo obvema),
Saumeno BbINOTHEHbL U 3AWUUIeHbL 8Ce pACYemHO-epaghuieckue pabomeoi.

Ilpu cobecedosanuu cmyoeHmom npossieH OO0CMAMOYHbIL YPOBEHb
611A0€HUsl MEPMUHONIO2UE U OCHOBHLIMU ONpeOeseHUAMU, UMO02068as
KOHMPOAbHAA paboma 3a 3 cemecmp 6bINOIHEHA HA NOLONCUMETbHYIO
OYeHKY (He Hudice «)YO081eMBOPUMENbHO)

He 3aumeno

Ilocewenue 3anamuil 6 meuenue cemecmpa mernee 0%, omcymcmeyem
omuemHocmb NO  pacuyemuo-zpaguueckum pabomam u OOMAUWHUM
3a0anusam. Mmoezoeas cemecmposas paboma GbINOIHEHA HA OYEHKY
«HEy0081emE8opUMeNbHOY U OMCYMCMEyem 806ce.

Ouyenxa

Kpumepuu OYEHUBAHUS NO IK3AMEHY

Buicokuii
VPOBEHb «3»
(omauuno)

OYEHKY «OMIUYHO» 3ACIYHCUBAEN CMYOEHM, OCB0UBUIUL 3HAHUS,
VMeHUs, KOMnemeHyuu u meopemudeckuil mamepuan Oe3 npobenos;
BLINOTHUBWULL 8Ce 3A0anUs, NpeodyCMOmMpeHHble Y4eOHbIM NIAAHOM Ha
8bICOKOM KA4eCmeeHHOM  VpO8He, npakmuyeckue  HAGbIKU
npogheccuonanbHo20 NPUMEHeHUs 0CB0EHHbIX 3HAHUU CPOPMUPOBAHDL.

Cpeonuti
VPOBeHb «4»

OYEHKY «XOpOouio» 3aciyascueaent cmyOeHm, npakmuvyeckKu nojHocnbvro
0CB8OUBULULL SHAHUA,  YMEHUl, KOMnemeHyuu U meopemuttecxuzl




(XOpOWO) mamepuail, ylle6Hbl€ 3a0aHusl He OYEHEHbl MAKCUMATbHbIM YUCIIOM
661]1]106‘, 68 OCHOBHOM C¢Op]l/l1/lp0661ﬂ npakmu4ecKue HaeoblKu.

Ilopoeoswiii OYEHKY «YO08NIeMEOPUMENLHOY 3ACIYHCUBAEH. CIYOEHM, YACMUYHO C

VPOBeHb «3» npoberamu  0C6OUBWIUL  3HAHUA,  YMEHUs,  KOMNemeHyuu U

(yooenemseopume | meopemuueckuii mamepuan, MHo2ue YyeOHvle 3a0anus aubo He
JIbHO) BbINOIHUL, 1UOO  OHU  OUEHEeHbl YUCIOM  Oanlo8  OIUBKUM K

MUHUMATILHOMY, HeKOMopble NPaAKmuyecKue HagblKu He ChopMUpOoB8aHul.
MunumaneHolll | OYeHKy — «HeyO0O81emBOPUMENbHOY  3ACYJCU8Aenm — CMYOeHm,  He

VposeHb «2» 0C6OUBWIULL  3HAHUA, YMEHUA, KOMNemeHyuu U meopemuyeckull
(neyoosnemeopu | mamepuan, yieOHvle 3a0aHUs He BbINOJHUL, NPAKMUYECKUe HABbIKU He
MenbHO) cpopmuposanul.

OneHouHble cpencTBa Ui HMHBAJIUIOB W JIMIl C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU
3JI0POBbSI BEIOUPAIOTCS C YUETOM MX UHIAWBUAYAIBHBIX MICUXO(DU3NICCKUX OCOOCHHOCTEH.

— NpU HEOOXOAMMOCTH WHBAJIUAAM H JIMIAM C OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU
3JI0POBBSI ITPEIOCTABIISCTCS IOTIOJIHUTEIILHOE BPEMs JIJIsl TIOJATOTOBKY OTBETA Ha 3K3aMCHE;

— IIpH TPOBEJICHUH TPOLEAYPHI OIICHUBAHUS PE3yIbTATOB OOYyUSHHSI MHBAIUIOB H JIUIL C
OTrPaHUYCHHBIMU BO3MOXHOCTSIMH 3/I0POBbBSI MPEIYCMATPUBACTCS MCIIOJIb30BAHUE TEXHUYCCKHX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C X WHAUBUIYAIBHBIMUA OCOOCHHOCTSIMH;

— IIpU HEOOXOUMOCTH JIJIsl 00YYAFOIIUXCS ¢ OTPAHUYCHHBIMHA BO3MOXKHOCTSIMH 37]0POBbSI
U WHBAIWAOB TIPOIEAypa OICHUBAHUS pE3YJIbTaTOB OOYUYEHHs 10 JUCHUIUIMHE MOXKET
MPOBOJIUTHCS B HECKOJIBKO ATAIIOB.

[Iponienypa oneHMBaHUsI Pe3yJbTAaTOB OOYYEHHS WHBAIUAOB M JIUI] C OTpaHUYCHHBIMHU
BO3MOXKHOCTSIMH  3JIOPOBbsI 10 JUCHHUIUIMHE (MOIYJIO) MPEIyCMaTPUBACT IPEIOCTABICHHUE
uHpopManuu B QopMmax, aJaNTHPOBAHHBIX K OrPAHUYCHHSIM WX 3J0POBbS M BOCIIPHUSATHUS
uHpopMmanuu:

JUist T ¢ HapyIICHUSIMH 3PEHHS:

— B IieyaTHOU (popme yBeTHMUEHHBIM HIpUPTOM,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

J7i U1 ¢ HapYIICHUSMHU CITyXa:

— B TIle4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JUiist T ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapara:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TIepeueHb MOXET ObITh KOHKPETU3UPOBAH B 3aBHUCHUMOCTH OT KOHTHHTEHTA
o0ydJaronuxcs.

5. Ilepevyennb y4eOHOI JIuTEpaTypbl, HHPOPMALMOHHBIX PECYPCOB U TE€XHOJIOTHI

5.1. YueOHas 1uTepaTypa

1. TuxonoB, A.H. ludpdepenumanpapie ypaBHeHUs [DIEKTPOHHBIN pecypc| : ydeOHUK /
A.H. Tuxonon, A.b. BacuibeBa, A.I'. CBemIHUKOB. — DJIEKTPOH. JaH. — MockBa :
®uzmatnut, 2002. — 256 ¢. — Pexxum poctyna: https://e.lanbook.com/book/48171

2. Tlerposckuii, N.I'. Jlekiuu no Teopun 0OBIKHOBEHHBIX TU(DdepeHIaTbHbIX ypaBHEHUI
[DnekTponHbIi pecypc] : yueOHoe mocoome / W.I'. TlerpoBckuii ; mox pea. MBIIIKKC
A.[J.a, Oneitnuk O.A.. — DnekTpoH. aaH. — Mocksa : ®uzmatiut, 2009. — 208 ¢c. —
Pexum noctyna: https://e.lanbook.com/book/59554

3. CoOopnuk 3amad no auddepeHuaTbHBIM YPAaBHCHUSIM U BapHAIIMOHHOMY HCYHCICHUIO
[DnekTpoHHbIH pecypc] : yueb. mocooue / B.K. Pomanko u np. — DIeKTpoH. JaH. —

Mockga : U3parensctBo "Jlaboparopus 3nanuit", 2015. — 222 c¢. — Pexum nocryna:
https://e.lanbook.com/book/70710



https://e.lanbook.com/book/48171
https://e.lanbook.com/book/59554
https://e.lanbook.com/book/70710

J7is OCBOCHHMS AUCIUILTAHBI HHBATUIAMHE U JIMIIAMUA C OTPAHHYEHHBIMHA BO3MOKHOCTSIMH
3I0POBbSI MMEIOTCSl M3JaHUsl B DJIGKTPOHHOM BHJE B 3JICKTPOHHO-OMOIMOTEYHBIX CHUCTEMax
«JIamb» u «bubmmMoky0o», a Tak *e B AJIEKTpOHHOM Katayiore Hayunoit Oubnamorexu Kyol'yY
http://megapro.kubsu.ru/MegaPro/Web.

5.2. Ilepuoauyeckas Jureparypa

Vkasvisaromess  newamuvie  nepuoouueckue uzoamus u3z  «llepeuns  newamuuix
nepuoouveckux — uzoaumuil, xpawswuxcsi 6 ¢ounoe Hayunou  oubiuomexu  Kyol'Vy
https://www.kubsu.ru/ru/node/15554,  w/unu  snekmponmvie  nepuoouueckue uUz0AHUA, C
YKazanuem aopeca cauma 31eKmpOoHHOU 8epCuUl JHCYPHALA, U3 6a3 OAHHBIX, OOCMYN K KOMOPbIM
umeem Kyol'V:

1. Bassl nannbix komnanuu «Ver Beroy http://dlib.eastview.com

2. Dnexrponnas oubmuoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. HHTepHeT-pecypchl, B TOM 4YHCJe COBpeMeHHble TpodeccCHOHATbHBbIE 0a3bl
JAHHBIX U HHGOPMALHMOHHBbIE CIIPABOYHBIE CHCTEMBI

JIeKTPOHHO-0u0MmoTeuHbIe cuctemsl (IBC):

1. DBC «FOPAWT» https://urait.ru/

2. DBC «YHUBEPCUTETCKA I BUBJIMOTEKA OHJIAWH» www.biblioclub.ru

3. OBC «BOOK.ru» https://www.book.ru

4. 5bC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpodeccuonasibublie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypuanst nuznarenscrea Wiley https://onlinelibrary.wiley.com/
Hayunas snexkrponnas oudnnorexka (HOB) http://www.elibrary.ru/
6. IloaHOTEKCTOBBIE apXUBBI BEAYIIUX 3allaJHbIX HAyYHBIX )KypHaAJIOB Ha Poccuiickoit
atdopme HaydHbIX KypHatoB HOMKOH http://archive.neicon.ru
7. HaumonanpHas »dieKTpoHHass OuOnuoTeka (AOCTynm K DJIEKTPOHHOM OuOIHMoTeKe
nmuccepraiuii Poccuiickoit rocynapcrsennoii oubmuorexu (PI'B) https://rusneb.ru/
8. Tlpesumentckas oubmmorexa um. b.H. Enpumna https://www.prlib.ru/
9. DnektponHas komekuus Oxcdopackoro Poccuiickoro donna
https://ebookcentral.proquest.com/lib/kubanstate/home.action
10. Springer Journals 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. YumuBepcuterckas unpopmaimontas cucrema POCCUS http://uisrussia.msu.ru

agkrwnhE

HNHpopmanMOHHBIE CIPABOYHbIEC CUCTEMBbI:
1. KoncynbranT [lntoc - cipaBouHast mpaBoBasi cucTeMa (JOCTYII 1O JIOKAIBHOM CeTH ¢
KOMIIBIOTEPOB OMOTMOTEKH )
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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/
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http://uisrussia.msu.ru/

Pecypcbl cBoOOAHOTO 1OCTYMA:

1. AwmepukaHcKas maTeHTHas 0a3a maHHbIX hitp://www.uspto.gov/patft/

2. TlonHbie TEKCTHI KaHAJICKUX auccepraiuit http://www.nlc-bnc.ca/thesescanada/

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

4. MMHHUCTEpPCTBO HayKH U BbIcIIero oopaszoBanus Poccuiickoit @enepannn
https://www.minobrnauki.gov.ru/;

5. ®depaepanbHbiii mopTan "Poccuiickoe oopasosanue" http://www.edu.ru/;

6. Hudopmanmnonnas cucrema "EauHoe OKHO J0CTYyIa K 00pa3oBaTeIbHBIM pecypcam’
http://window.edu.ru/;

7. EnwuHas kosuteknus nudpoBbIX 00pa3oBaTeIbHBIX pecypcos http://school-
collection.edu.ru/ .

8. @enepaibHblil IEHTP UHPOPMALIMOHHO-00PA30BATEIbHBIX PECYPCOB
(http://fcior.edu.ru/);

9. IlIpoekt ['ocynapcTBEeHHOTO HHCTUTYTa pyccKoro sibika uMeHu A.C. [lymknna
"Oo6pa3oBanue Ha pycckom" https://pushkininstitute.ru/;

10. CnpaBouHo-uH(popMaIMoHHbIH noptain "Pycckuii si3p1k" hitp://gramota.ru/;

11. Cnyx0a TeMaTH4YeCKUX TOJIKOBBIX cioBapeid http://www.glossary.ru/;

12. CnoBapu u sHIMKIoneaun http://dic.academic.ru/;

13. O6pa3oBatenbHblil moptan "Yuebda" http://www.ucheba.com/;

14. 3axonompoekt "O6 obpazoBanuu B Poccuiickoit @enepaunn". Bornpock! 1 OTBETHI
http://xn--273--84d1f.xn--plai/voprosy i_otvety

CoOcTBeHHbIE YJIEKTPOHHBIE 00pa3oBaTeIbHble U HHPOPMAIIMOHHBbIE PeCypPChI

KyoI'y:

1. Cpena MoayinbpHOTO AuHaAMu4eckoro ooyuenus http://moodle.kubsu.ru

2. ba3a yueOHbIX IJIaHOB, yU€OHO-METOIMYECKUX KOMIUIEKCOB, MyOIMKalui U
koHpepentmii http://mschool.kubsu.ru/

3. bubanoreka nHOpMaIMOHHBIX pecypcoB Kadeapbl HHGOPMAIIMOHHBIX
o0pazoBarenbHbIX TeXHOMOTHI hitp://mschool.kubsu.ru;

4. DnexTpoHHBIN apxuB qokymeHToB Kyol'Y _http://docspace.kubsu.ru/

5. DnexTpoHHBIE 00pa30BaTENbHBIE Pecypchl Kadeapsl HH()OPMAIMOHHBIX CHCTEM W
TexHosoruii B oOpazoBanun KyOI'Y u HayuHo-meronmueckoro >xypHana "IIIKOJIBHBIE
T'OJbI" http://icdau.kubsu.ru/

6. MeToauueckne yka3zaHusi sl OOyYAIOIIMXCH IO OCBOEHHMI0 THCHMILIMHBI

(MmomyJis)
[To xypcy mpeaycMOTpeHO MpOBEACHUE JICKIIMOHHBIX 3aHSITHH, Ha KOTOPBIX JAETCS

OCHOBHOI CHCTEMaTU3MPOBAHHBIA MaTepuan; JIadOpaTOPHBIX 3aHATUH, B XO/J€ KOTOPBIX
CTYJEHTaMH MPHOOPETAIOTCS U 3aKPEIUISIOTCS OCHOBHBIE NPAKTHUYECKU HABBIKUM PELICHUS
Pa3JIMYHBIX 33/1a4, B TOM YHCJIE C IPUMEHEHUEM MTOJIYYEHHBIX TEOPETUUECKUX 3HAHUI.

BaxnelmuM 5sTanmoM Kypca SBISETCS CaMOCTOSATENbHas paboTa MO JUCIMILIMHE.
CamocrosrenbHas pabota cryneHToB (CPC) sBisercs HeoThbeMJIeMON dYacThO Ipolecca
noarotoBku. Ilog camocrosTenbHOR paboOTON MOHMMaeTCsl 4acTh y4eOHOH ITaHMpyeMon
paboThI, KOTOPAast BBIMOIHAETCS 10 33aHUI0 U IPH METOJUYECKOM PYKOBOJICTBE MPENOAaBaTENs,
HO 0€3 ero HeMmoCcpPeICTBEHHOIO yuacTusl.

CamocrosTenbHas paboTa HampaBlieHa Ha  YCBOGHME CHCTEMBl HAy4YHBIX U
npodeCCHOHATBHBIX 3HAHUN, (OPMHUPOBAHMS YMEHUH U HaABBIKOB, IMPHOOpPETEHUE OIbITA
camMoCTOsITeNNbHOW  TBOpueckod nesrenbHocTH. CPC  momoraer (opMupoBaTh KyJIbTYpy
MBIIUIEHUS CTYACHTOB, PaCLIUPATh II03HABATEIbHYIO ACATEIBHOCTD.

Bunasl camocTosTenbHOM paboThI IO KypCy:


http://www.uspto.gov/patft/
http://www.nlc-bnc.ca/thesescanada/
http://cyberleninka.ru/
https://www.minobrnauki.gov.ru/
http://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://pushkininstitute.ru/
http://gramota.ru/
http://www.glossary.ru/
http://dic.academic.ru/
http://www.ucheba.com/
http://273-фз.рф/voprosy_i_otvety
http://273-фз.рф/voprosy_i_otvety
http://moodle.kubsu.ru/
http://mschool.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/
http://icdau.kubsu.ru/

a) 1O EJISIM: MTOATOTOBKA K JICKIHSAM, K MPAKTHYECKUM 3aHATHSIM, K KOHTPOJIBHOH padoTe,
K KOJUIOKBUYMY.

0) Mo xapaktepy padOThl: U3yUEHHUE JINTEPATYPhl, KOHCIIEKTA JICKIIUI; TOUCK JTUTEPATYPbI
B OMOIMoOTEKe; KOHCIIEKTUPOBAHUE PEKOMEHYEMOW /TSl CAMOCTOATEIBHOTO M3YYeHUs] HAyYHOH
JUTEpaTyphl; peIIeHHEe 3ajad, TeCcTOB; pabdoTa ¢ OOyYaloUMMH ¥ KOHTPOJHPYIOIIUMH
porpaMMamH.

OOu1re peKOMEHIAIUH 110 CaMOCTOATENbHOIN paboTe 00yJaromuxcs:

CPC opranu3zyercsi TakuM 00pazom, 4ToObl ObLUIa BBIJEIICHA €€ CTPYKTYpa, OTBEYArOIIast
Ha CJIeIyIOIHEe OCHOBHBIE BOTIPOCHI:

1. Kakuie TeMbI (BOIIPOCHI) IPEACTOUT U3YUUThH?

2. CBsi3aHbl JIU OHU C Y)K€ W3YUYEHHBIM MAaTEPHUAIOM, U €CIIM CBSI3aHbl — TO KaK MMEHHO
(MO>KHO JIY BBISIBUTH IPUYHHHO-CJICJICTBEHHYIO CBSI3b). BO3MOKHBI I aHAJIOTUU C YCBOCHHBIMU
paHee CBeJICHUAMMU?

3. Kakoit ypoBeHb MOHMMaHUs OyJIET JOCTATOYHBIM B UTOTE?

4. Ha xakue UCTOYHUKU MHPOPMAITIH 0OpaTUTh BHUMAHHE?

5. Pesromupyromiasi 4acTh — 4YTO CJICJIAHO NMPU W3YYEHHUH, YTO B UTOTE MOHSATHO, & YTO
TpeOyeT T0pabOoTKH MITH KOHCYIIBTAIIUH Y TIPETIOAaBaATEIS.

Metoanyeckre peKOMEHIAlUU 110 OCBOCHHIO JICKIIMOHHOTO MaTepHualia, IMOATOTOBKE K
JICKITUSIM:

CPC mpu OCBOGHHMH TEOPETHYECKOTO MaTepuana HEOOXOJAMMO OpPraHW30BaTh TaKUM
00pa3oM, 4TOOBI M3YYCHHBIC TCOPETHUYECKHME BOIMPOCHI MOXHO OBLIO OBl MCIOJB30BaTh Kak
OCHOBY JIJISl PEIICHHS MPAKTHUECKUX 3a1a4. J1Jist 3Toro OyneT J0CTaTOYHO MPHUACPKUBATHCS I1. 1 -
5, TpUBEACHHBIX BBINIE, a TaKk ke pa30op Marepuaia IJIAHUPOBATH C YYETOM JIMYHOU
CIOCOOHOCTH JIepKaTh JOCTATOUYHYIO KOHIICHTPAIIUIO BHUMAHHSI.

Mertoanyeckie pPEeKOMEHIAIMH 10 TOATOTOBKE K CEMHHAPCKUM (TIPAKTHYECKUAM/
71a00paTOPHBIM) 3aHITHSM:

CPC npu moArotoBke K CEMHHAPCKUM 3aHATHSAM OTIMYAETCS OPUEHTUPOBAHHOCTBHIO HE
TOJIKO Ha TEOPETHYECKYI0 OCHOBY, HO TaK e M Ha HapaOOTKy TeXHHMKH pelieHus 3anad. B
JTAHHOM CJTy4ae BaKHO MOHWMATh — BO3MOXKHO JIM TIPOBEPUTH MOJyYSHHBIE OTBETHI (HAIpUMep,
BOCIIOJIb30BABIINCh  ONpe/eieHUeM pemeHus aup(epeHIualbHOr0  YpaBHEHUs, MOXHO
yOenuThCs B BEPHOM Wi obounoM pesynbrate CPC).

B ocBoeHWW NUCIUTUITMHBI WHBATUIAAMH U JIUIIAMH C OTPAaHUYCHHBIMH BO3MOXHOCTSIMU
3I0pOBbs OOIBINIOE 3HAYCHHE HMEeT HHJWBHyalbHas y4deOHas paboTa (KOHCYIbTallUU) —
JIOTIOTHATEIIFHOE PA3bsICHEHHE YIeOHOT0 MaTepHara.

NuauBuayanbHple KOHCYIbTAIMM 1O TPEAMETY SBISIOTCS BaXXHBIM  (aKTOpPOM,
CIOCOOCTBYIONUM HHIUBHYyaTU3aIMNA O0yICHHUS W YCTAHOBJICHUIO BOCITUTATEILHOTO KOHTAKTa
MEXIy TpernojaBaTeieM W OO0yJaroIIUMCS WHBAIWIOM WM JHIOM C OTpaHUYCHHBIMU
BO3MOXKHOCTSIMH 37I0POBBSI.

7. MaTepuajibHO-TEXHUYECKOe o0ecnevyeHue mo AMCuuIianae (MoayJir)

HaumMenoBanue creruaabHbIX OCHAIIEHHOCTH CIENUATbHBIX [NepeyeHb JTUIECH3HOHHOTO
HOMEIICHU HOMEIIECHHU OPOrpaMMHOT0 00eCIeueHHsI
VueOubie ayIUTOpUN st | MeGenb: yueOHast Me6elb. [TakeTsl MPUKIAJHBIX [POrPAMM
TIPOBENICHUsI 3aHATHIA JIEKIIMOHHOTO | TexHuueckue cpenctsa ooyuenns: | Microsoft Office (Word, Excel,
THIIA 9KpaH, IPOEKTOP, KOMIBIOTEP Power Point), cepsrucel koH(pepeHIr-
CBsI3U uepes3 ceTh MHTepHET
YueOHbIe ayIUTOpUU i | MeOenb: yueOHas meGes. [lakeTbl MNpUKIAZHBIX HPOrpPaMM
TPOBEICHUSI saustii | Texunueckue cpenactsa ooyuenns: | Microsoft Office (Word, Excel,
CEMMHAPCKOTO THIIA, TPYIIOBLIX U | 3KPaH, IPOEKTOP, KOMIILIOTED. Power Point)
UHIUBUYalbHBIX  KOHCYyiIbTanmii, | OGopymoBanue: nocka (MapKepHas
TEKYIIero KOHTPOJISL U | WIK MEJIOBast)
HPOMEKYTOYHOM aTTecTaluu




VYueOHble ayIUTOpUU JUIst
NPOBEIEHUS 1a00paTOPHBIX PabOT

MeOGensb: yueOnast MmeGels.
TexHn4eckue cpeacTBa 00yUEHUs:
9KpaH, IPOEKTOP, KOMIIBIOTED.
ObopynoBanue: gocka (MapKepHas
WK MeJIoBasi)

[TakeTbl MPUKIAAHBIX MPOrPaMM
Microsoft Office (Word, Excel,
Power Point), cepeucel koH(pepeHII-
CBsI3M uepes ceth MHTepHeT

Texymmii KOHTpOJIb, | MeOenb: yueOHas meOeb He tpebyercs
MPOMEKYTOUYHAsI ATTECTAIHS
Jnst  caMOCTOSITENIbHOM ~ pabOThl  0OyYaromuxcsi  MPEayCMOTPEHBI  MTOMEIICHHUS,

YKOMIUIEKTOBAaHHBIE CHEIMATH3UPOBAHHON MeOebi0, OCHAIIEHHBIE KOMIIBIOTEPHON TEXHUKOH ¢
BO3MOXKHOCTBIO MOJKIIIOUEHUS K ceTu «/HTepHeT» M o0ecrneyeHueM JOCTyIa B 3JIEKTPOHHYIO

UH(POPMALMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

HaumMmeHnoBaHue noMemeHu ais
CaMOCTOSITENILHOM paboTHI
oOyyaromuxcs

OcHaIIeHHOCTh TOMEIICHUH T
CaMOCTOSITENILHOM PabOTEI
o0yJaruxcs

[lepeueHb NULIEH3UOHHOTO
MPOTPAaMMHOTO 00eCIICUCHHS

[Tomelenue 111 caMOCTOSATEIBHOMN
pabOoThI 00YJArOMTUXCS (YUTATBHBII
3an Hay4Holi Oubianorexu)

MebGenb: yuyeOHast MmeOenb
Kommiekr  crnenuanu3upoBaHHOM
MebeIH: KOMIIBIOTEPHbIE CTOJIBI
O6opynoBaHue: KOMITbIOTEpHAsI
TEXHHKAa C MOJKIIOYCHHEM K
HHPOPMALMOHHO-
KOMMYHHKAIMOHHON
«/HTEpHET» ¥ IOCTYIOM B
EKTPOHHYI  HH(POPMAIIOHHO-
00pa3oBaTeIbHYIO cpeny
oOpa3oBaTeNpHOH  OpraHM3aluy,
BeO-KaMepbl, KOMMYHHKAIlHOHHOE
obopynoBanue, oOecreunBaromice
J0CTyl K CCTH HUHTCPHET
(poBoaHOE COETMHEHUE u
OecrpoBOJIHOE  COENMHEHUE  TI0
texnosorur Wi-Fi)

CETHU

TTomerienue st caMOCTOSTEILHOM
pabotsl ooyuaromniuxcs (ayn. 308H)

Mebenb: yaeOHas MeOeib
KoMmmexktr  cnenuanuzupoBaHHON
MeOemH: KOMITBIOTEPHBIC CTOJBI
O6opynoBanue: KOMIBIOTEpHAS
TEXHHKAa C TOAKIIOYCHHEM K
HHPOPMALMOHHO-
KOMMYHMKAIMOHHOM
«HTepHeT» M OCTYIIOM B
DNIEKTPOHHYIO  MH(OPMAIOHHO-
00pazoBaTeNbHYIO cpeny
o0Opa3oBaTeNpHOH  OpraHM3aluHy,
Be0-KaMephl, KOMMYHHKAIIHOHHOE
o0opynoBaHue, obecreynBaroee
JIOCTYTI K CeTH  HWHTEpHET
(mpoBoHOE COeIMHEHNE u
OecripoBOJHOE  COEJMHEHHE MO
texnonorun Wi-Fi)

CCTH

[TakeTsl MPUKIAAHBIX [POrPaMM
Microsoft Office (Word, Excel,
Power Point), cepucel koHbepeHii-
CBsI3U Uepe3 ceTb MHTepHeT




