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1 ey n 3axa4M M3y4YeHUs JUCHHUILJIMHBI (MOLYJI51)

1.1 Ilean ocBOeHUST TUCHUILIHHBI

K oOCHOBHBIM 1eNSIM OCBOCHHMS AMCUMIUIMHBI «/luddepeHnuranbapie  ypaBHEHHU
OTHOCUTCSI: (OPMHUPOBAHUE Y CTYIEHTOB IPEACTABICHUH O TOHATHIX OOBIKHOBEHHBIX
muddepeHMaIbHbBIX ypaBHEHUH M cUcTeM UG (epeHIHaTbHBIX YpaBHEHHN, METOIaX HX
peueHust; GOpMUPOBAHNE MATEMAaTHUECKOW KyJIbTYpbI, CIIOCOOHOCTEH K aJIFTOPUTMUYECKOMY U
JIOTHYECKOMY MBIIUICHUIO; (OPMHPOBAHWE M PA3BUTHE JIMYHOCTH CTYACHTOB; OBIJIAJCHUE
COBPEMEHHBIM aImnapaToM JuQQepeHIHaabHbIX YPaBHEHUN Ul JaJIbHEHIIero UCIoyib30BaHus B
Opyrux oO0JNacTsAX MaTreMaTH4YecKoro 3HaHWA ¢ JAMCHUIUIMHAX  €CTECTBEHHOHAYYHOI'O
COJIepKAHUS.

1.2 3apauy AMCHUILIUHBI

3amaun JUCHUIUIMHBI - TOJNIyYEHHUE CTYICHTAMU OCHOBHBIX TCOPETHYCCKHUX 3HAHHMA
(TeopeMbl CYIICCTBOBAHHMS M CJIMHCTBEHHOCTH, TEOPETUYECKHME OCHOBBI METOIOB PEIICHHS
pa3MYHBIX THIOB ypaBHEHWH), (OpMHpOBaHHE TMPEACTaBICHUS 00 OCHOBHBIX THIIAX
nudepeHIMaIbHbIX yYPaBHEHUH M METOJaX WX PEIICHHUs; BBIPA0OTAaTh YMEHHUS M HaBBIKU
WCCJICIOBAHMSI U PEIICHUS] OOBIKHOBEHHBIX TU((EPCHIIMATBHBIX YPABHCHUN, CUCTEM JIMHEHHBIX
QG epeHIMaIbHbIX YPaBHEHUH; PHOOPETCHNE MMPAKTHUECKUX HABBIKOB PAOOTHI C MOHATHIMU
1 00BbeKTaMu Kypca nudepeHInanbHbIX YPABHCHHUH;, HAYYUTh IPUMEHATh AU(PepeHIInaTbHBIC
YPaBHEHHSI K PEIICHUIO PA3IMYHBIX MPUKIAJHBIX 33734 ((QU3NIECKUX, TCOMETPHUCCKUX U Jp.).
®dopmupoBaHue y 00yJarOIUXCs HEOOXOUMBIX KOMITETEHITUI B COOTBETCTBHH C (efiepaTbHbIM
rocyIapcTBEHHBIM 00pa30BaTeNIbHBIM CTaHAapTOM Bhiciiero oopazosanus (OI'OC BO).

1.3 MecTo AucuuminHbl (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMbl

Hucnummaa  «/{uddepennuanbapie  ypaBHEHUS» OTHOCHTCS K O0S3aTEIBHONH 4YacTH
brnoka 1 «/uctummunsl (Moaynu)» ydebHOro miaHa. B cooTBeTcTBUM ¢ pabodynM yueOHBIM
IUTAHOM JHMCUUIUIMHA W3ydaeTcs Ha 2 Kypce 1o O4HOH (opme oOydeHus. Bun mpomexyTouHoi
aTTeCTalMu: DK3aMEH.

JUis yCHeImHoro OCBOEHUS JAMUCLUIUIMHBI OOyYaroIMiCs JTOJKEH BJaJleTh 3HAHMSIMU,
YMEHMSIMM M HaBBIKAMU IO IpOrpamMmaM IpEeAIECTBYIOINX IUCHUILUIMH: «MaTemaTuueckui
aHanmu3», «Anredpa», «AHamuTHueckas reomerpus». JucrumnuHa «duddepenunansubie
YpaBHEHUS» SABJISETCS OCHOBOIOJATAOMIECH IS JAJTbHEUIIEr0 W3Yy4YEeHHUS NUCIUIUIMH BBICIIECH
MaTEMAaTUKU U MEXaHUKH.

1.4 IlepevyeHb NMJaHMpPyeMbIX pe3y/JbTATOB O0y4eHUs] MO AMCUHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C INIAHUPYEMBIMH Pe3yJbTaTaMHU OCBOCHHS 00Pa30BaTe/IbHOM POrPaMMBI

N3ydyenne paHHONW y4yeOHOM JAMCUMIUIMHBI HAlpaBiIeHO Ha (QOPMHUpPOBAaHUE Y
00yYaromuXCsl CIETYIONUX KOMIETEHIIHN:

KOZ[ 1 HAMMCHOBAHUC I/IH[[I/IKaTOpaﬂ< JOCTHUKCHUA Pe3yHLTaTBI O6y‘IEHI/I$I 0o AUCLUIIINHC
KOMIICTCHIIMH

OIIK-1. CpnocofeH KOHCYJITHPOBATh M HCHOJb30BaTh (yHAaAMeHTAIbHbIE 3HAHUSI B 00JacTH
MATeMAaTH4YeCKOr0 aHAIN33a, KOMILUIEKCHOT0 M (YHKIHMOHAJIBHOIO aHAIW3A alaredpbl, AaHAJIHTHYECKON
reomMerpum, 1M depeHIUATLHOI reoMeTPHH U TONOJI0THH, T} depeHIHATBHBIX YPABHEHHUI, TUCKPETHOMH
MATEeMATHKH H MATEMATHYeCKOH JIOTMKH, TEOPHHM BEpPOSITHOCTell, MaTeMaTH4eCKOH CTATHCTHKH H
cAy4alHBIX TPOLECCOB, YMCIAEHHBIX MeTOJAO0B, TeopeTH4YecKoii MeXaHMKH B npodeccHOHATbHOM
AeATeTbHOCTH




Kox n HanmeHOBaHE HHANKATOPA™ HOCTHXCHUS PesynbraTel 00y4eHus IO TUCIUIIINHE

KOMITCTEHIINT

NOIIK-1.1. JIleMoHCTpUpYET HaBBIKU B pesynbrate 00yueHus 3HaeT:

BBINOJIHEHHS CTaHapTHBIX JeHCTBUIL, peleHus TEOpEMBbl CYIECTBOBAaHUS M EAUHCTBEHHOCTH pEIICHUS
TUIIOBBIX 3aJ1a4 C YYETOM OCHOBHBIX IOHATUH U 3agaun  Komm, TeopeMy O HENpepbIBHONM 3aBUCHUMOCTH
00X 3aKOHOMEPHOCTEH, POPMYITHPYEMBIX B pelleHus OT MapaMeTpoB HA KOMIIAKTHBIX HMHTEpBaiax,
paMKax 0a30BBIX MATEMATHICCKHX H TeopeMy 00 YCTOWYHMBOCTH MO IEPBOMY INPHOJIMKEHHUIO;

CCTCCTBCHHOHAYHBIX AMCLHILIHH. CTpOEHHE MHOKECTBA pEIIeHHH IMHEHHOH CcHCTeMBI Hu

JUHEHHOro  ypaBHEHHsS  N-TO  TOpAAKA;  OCHOBHBIC
OTIpEeJIeTICHUs], YTBEPXKICHHUS W MaTeMaTHYECKUEe MOJENIN
paznena «KpaeBble 3anaun.

B pesynbTaTe 00y4eHUsS yMeeT:

pemaTts OOBIKHOBEHHBIC IU((EpeHINaIbHbIC ypPaBHEHUS
pasHBIX  TOPSOKOB, B TOM  4YHCIE HEpBOro: ¢
Pa3IeIAIOIUMHUCA TIEPEMEHHBIMY, JIMHEWHBIC, B IOJHBIX
mudpdepeHnuatax, pemarb JIHHEHHBIE  OXHOPOIHBIC
YpaBHCHUA n-ro nopsgaka W CUCTEMbI ypaBHeHI/Iﬁ C
MOCTOSIHHBIMH  K03(puIMeHTaMl W METOAOM Bapualuu
IMPOU3BOJIbHBIX IIOCTOAHHBIX COOTBETCTBYIOIIUEC
HCOJHOPOAHBIC YPAaBHCHUA U CUCTEMBI,

IPUMEHSTh KPUTEPUU YCTOMYMBOCTU IIPH HUCCIIECJOBAHUU
pemieHuii A GepeHITHATBLHBIX YPABHCHUA U CHCTEM.

B pesynbrate 00yueHus Biaaeer:

HAaBBIKAMH HEOOXOJUMBIX TEXHHYECKUX INpeoOpa3oBaHH;
HaBBIKAMH PACIIO3HABAHMS THIA YPABHEHUS U NPUMEHECHUS
K HEMYy COOTBETCTBYIOLIECTO METOJA PCIICHHS HaBBIKAMH
COCTaBJICHUS YPaBHCHHS WM CHCTEMBl YpaBHCHUIl
TCOMETPHYCCKHX W (U3MYECKUX  3a7a4, HaBBIKAMH
KaueCTBEHHOTO  MCCIIC[IOBAHUsS  IOBEJCHUS  PEIICHUN
OOBIKHOBEHHBIX JH(depeHInanbHbIX YpaBHEHHUI.

Pesynprarhl 00yueHHs] MO JUCHMIUIMHE JOCTHTAIOTCS B paMKaxX OCYIIECTBIECHHUS BCeX
BUJIOB KOHTAaKTHOM ¥ CaMOCTOSITENbHOM paboThl OOy4yarolumxcss B COOTBETCTBUU C
YTBEP)KJICHHBIM YUE€OHBIM IIJIAHOM.

WupaukaTtopel  TOCTM)KEHUS  KOMIIETEHIIMM  cUMTaloTCs  CHOPMUPOBAHHBIMU  IIPU
JOCTH>KEHUH COOTBETCTBYIOIIUX UM PE3yJIbTaTOB O0YUEHHSI.

2. CTpyKTYpa M coiepKaHNe JMCIUIITHHBI

2.1 Pacnipenesnenue TPy10éMKOCTH AUCHUILINHBI 10 BUAAM padoT

OO6rast TpyA0EMKOCTh AMCIUIIMHBI COCTaBisieT 6 3adeTHbiXx eauuuil (216 yacoB), ux
pacripeziesieHue 1o BujaM paboT MPeICTaBICHO B TAOIHIIE

Buapl padot Bcero dopma o0yueHust
4acoB OYHO- 3a04Hast
OuHast
3a04Hasi
3 4
ceMecTp ceMecTp - -
(gacsr) (gacsr)

KonrakTHas pa6ora, B TOM 4HcJe: - -
AyIUTOpHBIE 3aHATHS (BCEro): 106 52 54 - -
3aHATHS JEKIMOHHOTO THIIA 36 18 18 - -
J1a00paTOPHBIE 3aHATHS 70 34 36 - -

IMPAKTUICCKUC 3aHATHUA - - - - -

CCMHHAPCKUC 3aHATUSL - - - - -

HNnas koHTakTHas padora: 4,6 2,3 2,3 -
KonTpons camocTosTebHOM paboThI 4 2 2 i i
(KCP)

IIpomexxyrounas arrecranus (MKP) 0,6 0,3 0,3 - -

CamocrosiTebHasi padoTa, B TOM
4YHCIIe:

52 27 25 - -




IIpopabotka yueOHOro (TeOpeTHYEcKOro) 20 10 10 i i
MaTepHuaa
BrinonHeHne qoMalrHux 3agaHui 22 12 10 ) )
(pemenue 3amayq)
IToaroTOBKA K TEKyIIeMy KOHTPOIO 10 5 5 - -
Konrtpoias: - -
[TonroroBka x OK3aMCHY 53,4 26,7 26,7 _ _
Oowmas qac. 216 108 108 - -
TPYAOEMKOCTh B TOM 4YHcCJIe

KOHTAKTHAsA 110,6 54,3 56,3 - -

pabora

3a4. e] 6 3 3 - -

2.2 Conepxxanue QM CUUILTHAHBI

Pacnpenenenue BuioB yueOHON pabOThI U UX TPYIOEMKOCTH IO pa3jienaM AUCLUIUINHBL.

Pa3nenbl (TeMbl) JUCHUILIMHBL, U3y4aeMbie B 3 U 4 cemectpax (Ha 2 Kypce, o4Has popma
oOyueHus)

KomuectBo yacos
N AynuropHas Breayur
° HanmenoBanue pazaenos (Tem) OpHast
Bcero pabora
pabota
JI 113 JIP CPC
1. Baenenne 5 2 - 2 1
2 YpaBHenue B nuddepenipanax. Y paBHEHHS IEPBOTO MOPSIIKA. 20 4 ) 6 10
) HHTerpupyeMble TUIBl YpaBHEHUH
3 Croco0Obl OTBICKAaHUS PEIICHHH OOBIKHOBEHHBIX 20 4 ) 10 6
) T QepeHInaTbHBIX YpaBHEHUH
OKBUBAJICHTHOCTB JINHEHHOTO NU((hepeHnNaTbHOTO ypaBHECHHS
4, HOpPMAaITbHOH crcTeMe 0OBIKHOBEHHBIX AU (epeHIHATBEHBIX 8 2 - 4 2
ypaBHEHUU
JIuneiinble ypaBHeHUs N-ro nopsaka. Ilpumenenue
5. JuddepeHnraTbHbIX YPaBHEHUH BBICIINX TOPSIKOB K PEIICHHIO 14 2 - 8 4
NPUKJIAJHBIX 327124 (Pu3nuecKux, reoOMeTpHYECKHUX U JP.).
6. Kpaesas 3anaua 14 4 - 6 4
7. CucteMbl 0OBIKHOBEHHBIX U QepeHIIMaIbHBIX YPaBHEHHN 34 10 - 14 10
8 HenpepbiBHas 3aBUCUMOCTH peleHus 3a1auu Ko ot 20 4 i 8 8
HavyallbHbIX JJAHHBIX U N1APaMEeTPOB
9. OCHOBBI TEOPHH YCTOWIHBOCTH 23 4 - 12 7
UTOI'O no pa3zzmenam AUCHHUILIAHBL 158 | 36 = 70 52
Kontpois camoctosTensHo# pabotsl (KCP) 4 - - - -
ITpomexyrounas arrecrauus (MKP) 0,6 - - - -
[ToaroToBka K TeKynieMy KOHTPOJIFO 10 - - - -
OO611ast TPyAOEMKOCTh 110 TUCIUIUINHE 216 - - - -

[Tpumeuanue: JI — nexiuu, [13 — mpaktuueckue 3aHsTHs / cemuHapbl, JIP — naGopaTtopHble
saasaTus, CPC — camocrositenpHas paboTta CTyneHTa

2.3 Conep:xanue pa3iesoB (TeM) THCHUATLTHHBI
2.3.1 3aHaTHA JeKINOHHOI0 THIIA

HanmenoBanue paznena dopMa TEKYyILIETO
P Coneprxanne pasjena (TeMbl) p
(Temer) KOHTPOJIA

1. Bgenenue. BBenenne. EcrecTBO3HaHme HW MaTeMaTHYECKHE MOJIEIH. YO
YpaBHeHHE Kak OOBEKT MaTeMaTHYeCKOW Mojaenn. Mopeiw,
cojepxanie mudQepeHIraIbHble  ypaBHeHus. [IpuMepsr
3amad, NPUBOMAINMX K JuPPepeHIHaIbHBIM YPAaBHCHHSM.
OcHoBHBIE 3amaun Teopud Au(DepeHIINATEHBIX YpaBHCHHA.
Bunsl muddepeHnmanbHbIX ypaBHEHUH U UX PEIICHHS.




VYpaBHeHue B
muddepeHnmanax.
YpaBHEHUS IEPBOTO
TOPSI/IKA.
WHaTerpupyemslie THTIBI
YpaBHEHUH

VYpaBuenue B auddepennuanax. Ilone HanpasieHHH U moie
HopManeit. OnpeneneHne WHTErpanbHOW KpuBoi. OOmee u
JacTHOE penieHus. JleMMa O pemieHHH ypaBHEHHS B
muddepernuanax. YpaBHeHHe nepBooOpaszHoil. Teopema 00
uHTerpane nuddepeHnraIb-Horo ypaBHeHns 1. OOBIKHOBEHHOE
muddepeHnransHOe ypaBHEHHE 1-To Mmopsiaka, pasperieHHOoe
OTHOCHUTEJIHO NPOU3BOAHONM M €ro IeOMETPUUYECKUH CMBICI.
Teopema 00 DKBHBaJIEGHTHOCTH peIICHUH. ABTOHOMHOE
i depeHnnanbHoe ypaBHEHHE 1-Tro Mopsiika U ero pemeHue.
OCHOBHBIE HHTErpHpYyEeMble THUNBI ypaBHeHHU [-ro mopsjka:
YpaBHEHHS C Ppa3ACAIOLIMMUCS IIEPEMEHHBIMH, JIMHEHHbIE
ypaBHeHHs. OIHOpPOAHOCTH N-HOro mopsaika, Jlemma 00
9KBUBAJICHTHOCTH PELICHUH OJTHOPOJIHBIX YPaBHEHUI

PI3, K

Croco06bI OTBICKaHUS
penIeHn 0OBIKHOBEHHBIX
I QepeHIraTbHBIX
YpaBHEHUU

3agaya Komm uii  0OBIKHOBEHHOTO Au(QepeHINaTIBHOTO
ypaBHeHUs. CyIecTBOBaHNE M CAWHCTBEHHOCTh PELICHUS
3amaun Komwn (fokampHas Teopema). 3ajmada, IBOMCTBEHHAS
3agadye Komm (JileMMa 00 5KBHBaJIEHTHOCTH).

Oco0ple  pemieHHs OOBIKHOBEHHOTO au((depeHINaILHOTO
ypaBHEHUs. VI30KIMHBI, W30TOHAIBHBIE M OPTOTOHAJIBHBIC
TPaeKTOPHUH. I'eomeTpuuecknit croco0 OTBICKAHUSA
TIPUOIHKEHHOTO pereHus OOBIKHOBEHHOTO
muddepeHInanTbHOT0 YpaBHEHHS; YHCICHHBIA MeTo| Diiepa.
AHanmuTHYecKue MeToAbl (3aMeHbl, MeTon Jlarpanxka, mMeTon
M0/ICTAaHOBOK bepHymnin).

PI3, K

OKBHBaAJICHTHOCTh
JMHEHHOTO
I QepeHInaTbHOTO
YpaBHEHHsI HOPMaJIbHOMH
cucTeMe OOBIKHOBEHHBIX
I QepeHIraTbHBIX
YpaBHEHUU

OKBUBAJICHTHOCTh JTUHENHOTO nuddepeHIraIbHOTO
ypaBHEHUS HOpMaJIbHOM cucreme OOBIKHOBEHHBIX
i depeHnnanbHbIX ypaBHeHHH. BexropHas 3ammces. dasoBoe
mpoctpaHcTBo.  Pemenue cucrembl  muddepeHImansHbIX
ypaBHeHuil. MHTerpanbHas kpuBasg. 3agaya Komwm s
JVUHAMHYEeCKOW  cucteMbl.  DyHIaMeHTaJbHas  CHCTEMa
pewennii. Omnpenenurens BpoHckoro u  ero CBOMCTBa.
[punuun cynepnosuuuu pewenuil. [IpoctpancTBo perieHui
OJTHOPOJHOTO YPaBHEHHUS.

PI'3, VO

JIuneiinble ypaBHEHUS N-
ro nopsiaka. [Ipumenenne
TuddepeHIraTbHBIX
YpaBHEHHH BBICIIINX
MOPSJKOB K PEIICHUIO
NPUKJIAIHBIX 337124
(pu3mueckux,
TEOMETPUUYECKUX H JIP.).

Jluneiinbie quddepeHmansable ypaBHEHHS N-HOTO MOPSIIKA.
TeopeMa O  IPOCTPAHCTBE  PELIEHUM  OJAHOPOAHOIO
auddepeHInanTb,HOT0 ypaBHEeHHs N-HOTO MOPSIKa.

JluHeiiHas  3aBUCHMOCTP M  HE3aBUCHUMOCTh  (DYHKITHH.
Kputepuii nuHEeHHONW HE3aBUCHMOCTH PELICHUHA OJHOPOTHOTO
muddepeHnnanbsHOro ypaBHeHusi N-Horo nopsjka. JIuneitHoe
HeomHOpoaHOe I depeHnnanbHOe  ypaBHEHHE  N-HOTO
nopsiaka. [IpyHIMI CyNepro3unuy pemeHnid U CIEeICTBHS U3
Hero. Merox BapwanMM JUIA JIMHEWHOTO HEOJHOPOIHOTO
i depeHnInanTb-HOTO0 ypaBHEeHHs N-HOTo nopsinka. Teopema o
(hyHIaMeHTaIbHOU cucTeme pelieHuit JIMHEHHOTO
HEOHOPOAHOTO TU(QepeHIHaTbHOT0 ypaBHEHUS N-HOTO
HOpsiIKa C TIOCTOSTHHBIMM ~ Kod¢¢urnuentamu. JInHeiHbIe
muddepeHnnanbHple  ypaBHeHHsT  2-TO  TOpsiiKa ¢
HOCTOSIHHBIMH KO3 uIMeHTaMu.  XapaKTepUCTHUECKOe
ypaBHeHHE. MeToJl HEeOompeIeNeHHbIX KOo3(QQHUINEHTOB mpu
pelIeHNn HEOIHOPOTHOTO JHHEHHOTO auddepeHnnanbHOro
ypaBHEHHS 2-TO NMOPSJIKa C IIOCTOSIHHBIMH KO3 (HUIIMEHTaMU.

PI'3, VO

Kpaesas 3anaua

KpaeBele 3amaum Ilrypma — JluyBwwuir. Teopema 00
anpTepHaTHBE U cineAcTBue u3 Hee. Hymm pemenuit
OJHOPOJHOrO  JU(QEpEeHINATEHOTO  ypaBHEHHS  BTOPOTO
nopsaka. [lepemexaromuecs Hymu. Teopema 0 pacnonoKeHHH
HyJe OJHOPOJHOrO YypaBHEHUs. TeopeMa CpaBHEHHs
(IItypma).  VHTerpanpHOE  TpEACTAaBICHHWE  PEIICHUS
HeonHopoaHoi 3anmaun. @Dynkuus I'puna u ee cBoiicTsa.
CnektpanpHas  3amada.  CoOCTBEHHbIE  3HAUEHUS U
cOoOCTBeHHBIE  (YHKIMHM  KpaeBoW  3amauu. Teopema
CYIIECTBOBAHHS COOCTBEHHBIX 3HAYCHUH.

PI3, K

CucreMbl
OOBIKHOBEHHBIX

Jluneiinple cuctemsl auddepeHINANTBHEIX  YpaBHEHHH (C
KOMIUIEKCHBIMH KO3 QHUIIMEHTaMH U CBOOOJHBIMH HICHAMM).

PI3, K




muddepeHInanbHBIX
YpaBHEHHM

MaTpuyHO-BEKTOpHasl  3alUCh. OJKBUBAJCHTHOCTh 3aJauu
Komm nns nuHEMHOW CUCTEMBI U MHTETPAIIbHOTO YPaBHEHHUS.
TeopeMa cylecTBOBaHUS U €IMHCTBEHHOCTHU PELICHUA 3aJauu
Komm pns nuHedHBIX cucteM. JIMHEHHBIE OAHOPOIHBIE
CUCTEMBI. IIpoctpancTBo peLICHUH. Dopmyna
Octporpaackoro — JluyBmmnsa. IlpeacraBmenue oOmiero
pemreHuss TpW ToMouM  (YHOAMEHTAIBHOW  MAaTPHIBL.
MHoxecTBO  (pyHIAMCHTANIBHBIX ~ MaTpHIl.  OJKCIOHCHTA
MaTpuIbl. MeTosl BapHallil MOCTOSHHEIX, (opmyna Korm.
Matpuna Komwu, e€ cBoiictBa. JIuHelHbIE CHUCTEMBI C
MOCTOSIHHBIMH KO3 PUIIECHTAMHU. Haxoxaenue
(GbyHIaMEeHTaILHOM CHUCTEMBI peuieHui METOJIOM
HEOIPEICICHHBIX K03 duineHToB. HennHeiiHbIe CHCTEMBI.

HemnpepsiBHast
3aBHCUMOCTb PEILEHUS
3agaun Komm ot
Ha4YalbHBIX JaHHBIX U
apaMeTPOB

HenpepbiBHas 3aBUCUMOCTb pELICHHS OT MapaMeTpoB (Ha
naTepBane). Jlemma ['ponyosia — bernmmana.

PT'3

OCHOBBI TEOPHH
YCTOMYUBOCTH

VYceroituuBocTth pemeHuit no JIAmyHOBY. ACHMITOTHYECKAs
ycroiiunBocTe. MccnenoBaHue yCTOMYHMBOCTH aBTOHOMHBIX
cucteM anGQepeHINATbHBIX ypPaBHEHUH C MOCTOSHHBIMHU
KO3 PHUIHCHTAMH. YcToHunBOCTD npu MOCTOSTHHO
JIEUCTBYIOIINX BO3MylIeHUsAX. MccienoBaHue ycTOMYMBOCTH
(acuMnTOTHYECKOH  yYCTOMYMBOCTH) peUICHUH JIMHEHHON
CHCTEMBI. YCTOWYMBOCTh (aCUMNTOTHYECKas YCTOHYMBOCTH)
JINHEWHBIX CHUCTEM U OTPAHUYEHHOCTh PELIEHUN OJHOPOIHOM
cucrembl. Kpurepuit ['ypBuma (0e3 m0OKa3aTelbCTBA).
YcroiunBocTh 1O TepBoMy mpuOmmkeHuto. IloctanoBka
3agaun. Teopema JlamyHoBa 00 YCTOHYMBOCTH IO HEPBOMY
TIPUOINKECHUIO.

PI3, YO

2.3.2 3aHATHSA CEMHUHAPCKOI0 TUNA (IPAKTHYeCKHe / CEeMMHAPCKUE 3aHATHSA/
JabopaTropHbie padoThl)

HaumenoBanue pazzaena

dopMa TEKyIIETO

YpaBHEHHSI HOPMaJIbHOM
crcTeEME OOBIKHOBEHHBIX
b depeHIaIbHBIX

Ne Temartuka 3aHsTHIA/Pa30op
(Temsr) KOHTPOJIA
1. |OcHoBHBbIe Ki1acchl 3a1a4,|OCHOBHBIE MOHSATHS Teopuu JuddepeHIHanbHbIX ypaBHEHNH ITpoBepka
penraemMbIx B paszenie  |(pemreHue, 3amada Komm, mopsiiok ypasHenus). [IpuxianHbie JIOMAITHETOo
«OOBIKHOBEHHBIE 3a7a4M (TeOMETPUIECKIE M MEXaHUIECKHE) 3aJ1aHus,
JuddepeHnuanbHbIe YCTHBIH 01poc
ypaBHeHUs». [loHsTHE
i depeHInanTbHOTo
YpaBHEHHUS U €r0
pemeHus
2. YpaBHeHHE B OmuopoarocTs K-oro namepenusi. OCHOBHBIE HHTErpupyeMble| Perenne 3azad,
mddepennmnanax. [Tone |Tumbl YpaBHEHUM I-ro MOpsIAKa: YpaBHEHHUS c| caMmocTrosTeNnbHAsA
HaTpaBJIeHUH U TIOJIe  [pa3AeisIONIUMHUCS IepEMEHHBIMH, JINHEHHBIE yPaBHEHU S pabota
HOpMaJeil. YpaBHeHUs
MEPBOTO MOpsaKa.
WuTerpupyemsle TUIIBI
ypaBHEHUH
3. V30KIMHBI, W30TOHANBHBIE U OPTOrOHANIBHBIE TPACKTOPHH. IIpoepka
Cnoco0bl OTBICKaHUSA
DEIIICHHI OGBIKHOBEHHEX Oco0ple  pemreHHs] OOBIKHOBEHHOTO An((depeHInaITbHOro JOMalIHero
mbdepenupansupix  [YPaBHEHHS. Orubaromue KpussIe. 3aJaHus,
ypaBHeHHii KOHTPOJbHas
pabora
4, OKBHUBaJICHTHOCTb Hopmanbhast cucrema auddepeHnuanbHbIX ypaBHEHHH [-To IIpoepka
JUHEHHOT 0 nopsinka. 3agada Komm.  Haxokpenuwe ¢yHnaMeHTaIbHOM JIOMAILHETO
1 pepeHINanbHOTO  |CHCTEMBI PEIICHUI 3aaHus




ypaBHEHUI

5. |Jluneitnble ypaBHeHus N- [JIuHelHble  ypaBHEHHS N-TO MOpsiAKa. YpaBHEHUS C IIpoepka
ro nopsiyika. [Ipumenenne [moctossHHBIME Ko3¢¢uunentamu. OyHnaMeHTaIbHas cUcTeMa JIOMAIITHETO
mupQepeHInaTbHbIX |PEIICHHH ypaBHEHUS C MOCTOSIHHBIMHA KOX(PQHUIHECHTAMH. 3aaHus,
ypaBHeHHH Beicnx  |OyHKnusA U dopmyna Komm mnst ypaBHEHHS! C TOCTOSHHBIMH KOHTPOIIbHAS
MTOPSAKOB K PEHICHUIO  |Kod(pdUIreHTaMu. MeTo ] BapHanuu. paGora
MPUKIAAHBIX 3a7ad
(pmsrueckux,
TEOMETPHYESCKHUX H IIp.).
6. IlocTanoBKa KpaeBOM 3ajaud 0pU Pa3IMYHBIX BHIAX IIpoBepka
TpaHUYHBIX ~ ycnoBud. KoppekTHocTh KpaeBoi  3amauu. JIOMAIIIHETro
KpaeBas 3anaua Teopema 06 anprepHaruse. @ynkuust ['puna. Kpaesas 3agaqa 3aaHus,
rypma — JInyBumns. CnekrpaibHas 3a1ava. KOHTPOIIbHAS
pabota
7. Hopmampnast cuctema auddepeHIHanbHBIX — ypaBHEHHH. IIpoBepxka
Paznnunbple cnocoObl 3amucu  cucteMmbl. 3azada  Komw. JIOMAIIHEro
JluHeliHBIE CHCTEMBI C MOCTOSHHBIMH KO3((PHUIHECHTAMH. 3a/laHus,
Cucremsl Haxoxnenne GyHIaMeHTaIbHON CHCTEMBI PElIeHui MeToqom| CaMOCTOATEIbLHAS
0OBIKHOBEHHBIX HeonpeJeleHHbIX  Kod(pduiMenToB. Merox — Bapualuu pabota
MG GEPEHIHATBHBIX | 10CTOSHHBIX, ¢dopmyna Komn. dyHnameHTallbHas MaTpHLa.
YPaBHEHHH HenuneitHple cuCTEMBL. DKBHBAJIEHTHOCTh 3amaun Ko

HMHTETPaJbHOMY YypaBHEHHIO. Teopema CyImecTBOBAaHHUS U
€IMHCTBEHHOCTH pereHus 3a1aun Komrm.

8. HemnpepsiBHast HccnenoBanue HeENpepblBHOW 3aBUCUMOCTH peuleHus oT| PemleHue 3anay,
3aBUCHMOCTH pelIeHHs |mapamMeTpoB (Ha unTepsaie). Jlemma ['ponyosna-bemnmana. caMoCTOsITeIbHas
3agaun Komwu ot pabora
HayalbHBIX TaHHBIX U
napaMeTpoB
9. VYceroituuBocth pemeHuil no JIAmyHOBY. AcHMITOTHYECKas IIposepka
OcHoBb Teopun YCTOWYUBOCTb. (26J'IaCTL YCTOMYUBBIX pEIICHUH aBTOHOl\i[’HOI\/'I JIOMAILHETO
yeTofiaHBOCTH CHCTEMBI JIMHCHHBIX IU(PQPEpPEHIUANBHBIX YpaBHEHUH ¢ 3a[aHus,
MOCTOSHHBIMH ~ Kod¢puuuentamu.  Kpurepmit  ['ypBuma|  KoHTposbHas
YcToWunBOCTS 110 IEPBOMY IPHOJIMKEHHIO pabora

3amura naboparopHoii pabotsl (JIP), Bemonnenue kypcosoro npoekta (KII), kypcoBoit
pabotsl (KP), pacuerHo-rpaduyeckoro 3amanus (PI'3), mamucanue pedepara (P), acce (9),
kostokBuyM (K), rectuposanue (T), yerHslit orpoc (YO) u 1.1.

[lpy  W3y4yeHMHM  JOUCHMIUIMHBI MOTYT TNPUMEHATCS  OJEKTPOHHOE  OOydYeHue,
JMCTaHIIMOHHBIE 00pa3oBaTebHble TeXHOIOruu B cooTBeTcTBUU ¢ PI'OC BO.

2.3.3 IlpumepHasi TeMAaTHKA KYPCOBBIX padoT (IPOEKTOB) - KypCOBbIE PabOTHI HE
IPEIyCMOTPEHBI.

2.4 IlepedyeHb y4eOHO-METOAUYECKOI0 o0ecneYeHHsl I CAMOCTOSTEIbLHOI PadoThI
00y4aroIUXCH M0 JUCUMUILIIMHE (MOTYJIIO)

[epeuenp y4eOHO-METONUECKOTO OOECTIEUEH S AUCIIUIUINHEI 110
Ne Bug CPC BBINOJTHEHHIO CAMOCTOSTENILHOM paboThI

1 IIpopaboTka yueOHOTO MeToandeckue yKa3aHHs IO OPTaHU3AIMH CAMOCTOSTEIILHON paboTHI,
(TeopeTHuecKoro) MaTepuaa | yTBepkKAeHHbIE KaQenpoil pyHKIIMOHATFHOTO aHa|3a | areOphl IMPOTOKOI
Ne 9 01 12.04.2019 1.

2 BrinonHenue qoMamHux Meroauyeckne yKa3aHus 110 OpraHU3aliK CaMOCTOSTEIbHON paboThI,
3agaHui (peneHue 3a1a4) | yTBEeprKAEHHbIE Kadeapoi (GyHKIMOHAIBHOTO aHalN3a U aJareOpbl MIPOTOKOI
Ne 9 o1 12.04.2019 .

3 IToaroroBka k Tekyumemy MeTtoandeckue yKa3aHHUs [0 OPTaHU3AIMH CAMOCTOSTENIFHON paboTHI,
KOHTPOJIIO yYTBEpKIeHHbIE Kaenpoil (yHKIIMOHAIHHOTO aHAIN3a U alNTreOphl IPOTOKOI
Ne 9 o1 12.04.2019 T.




4 | IIpomexxyToyHas ATTECTAIIHS MeToandeckue yKa3aHus 10 OPraHU3aluy CAaMOCTOSTEIbHOU paboTHI,
(3x3aMeH) yTBEpKIAeHHBIE Kadeapoi GyHKIIMOHATIHHOTO aHAIH3a H alaTreOphl POTOKOIT
Ne 9 o1 12.04.2019 .

Y4eOHO-METOIMYeCKHE MaTephalibl Ui CaMOCTOSITEIbHONH pPabOThl OOydYaIOMIMXCS M3
YKClia MHBAJIKJIOB U JIUI C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 370p0oBbsi (OB3) mpenocrasinstorcs
B (hopMax, aJalnTUPOBAHHBIX K OTPAHUYCHUSAM UX 37I0POBbS U BOCHPUATHS HH(OPMAITIH:

Jljig U1 ¢ HapyIICHUSIMU 3PEHUSL:

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B popMe IEKTPOHHOTO IOKYMEHTA,

— B (popme ayamodaiina,

— B IIeyaTHOM opMe Ha s3bike bpaitns.

JUnist i1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOM opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

Jjis U1 ¢ HapyIIeHUSIMA OTIOPHO-JBUTATEIILHOTO amnmapara:

— B mieyaTHOU hopme,

— B popMe IEKTPOHHOTO IOKYMEHTA,

— B popMe ayauodaiina.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTA
o0ydJarouuxcsi.

3. Oo0pa3oBaTe/ibHbIe TEXHOJIOTMH, NPUMeHsieMble NMPH OCBOCHUH JUCIHUNIHHBI
(MmonxyJis)

B xonme wu3yyeHus [UCHMIUIMHBI TPEAYCMOTPEHO HCIOJIB30BAHHE  CIICIYIOLIUX
00pa3oBaTeNbHbIX TEXHOJOTUN: JIEKIMH, Ja0opaTOpHble paboThl, MpoOieMHOE OOydeHue,
MOJAYJIbHAsI TEXHOJIOTHS, MOATOTOBKA IMHUCHMEHHBIX AHAJTUTHYECKUX PadOT, CaMOCTOSITEIbHAs
paboTa CTy/IeHTOB.

KoMmmeTeHTHOCTHBIN TOAXO0A B pamMKax IMPEnoJaBaHUsl TUCHUIUIMHBI peaTu3yeTcs B
UCIIONIb30BAHUN HMHTEPAKTUBHBIX TEXHOJOTMM W aKTUBHBIX METOJOB (MO3rOBOTO INTypMa,
pa3bopa KOHKPETHBIX CHUTYaIluil, aHajau3a 3aja4), HHbIX (OPM B COYCTAHWHU C BHEAYTHUTOPHOM

paboToii.
NupopmaniionHble  TEXHOJIIOTUH, TMPUMEHSEMblE TPU  H3YYEHUHU  JAUCLMILIUHBI:
UCIIONIb30BaHUE  WH()OPMALIMOHHBIX  PECYpCOB,  JOCTYIMHBIX B HMH(MOPMAIMOHHO-

TEJIEKOMMYHUKAIIMOHHOM ceTy MIHTepHeT.

AnantuBHble 00pa30BaTeNbHbIE TEXHOJIOTHH, TPUMEHSIEMbIE TPH U3yYEHUN AUCHUIUINHBI
— I JIAI C OIPAHMYEHHBIMHM BO3MOXHOCTSIMM 3JI0POBbSl NPEIYCMOTPEHA OpraHU3aLMs
KOHCYJIBTALIMM C UCIOJIb30BAHUEM DJIEKTPOHHOM MOYTHI.

10. OueHouynbie cpeacTBa [Jsi  TeKYLIero KOHTPOJISI  yCIeBaeMOCTH H
NPOMEKYTOYHOM aTTeCTALMHU

O1eHOUHBIE CpeNCTBA NpPEIHA3HAYCHBI Ui KOHTPOJII M OIEHKH 00pa30BaTEeIbHBIX
JOCTHKEHUH o0yyaromuxcs, OCBOMBILIUX nporpaMMmy  yueOHOH T CLUTUIAHBI
«Iuddepenmmanbupie ypaBHEHHS».

O1eHOUHBIE CPEICTBA BKIIIOYAIOT KOHTPOJIbHBIE MAaTe€pUabl I POBEACHUS TeKyIIero
KOHTPOJIsA B (OopMe MHIUBUAYATHHBIX BapUAHTOB CAMOCTOSTENBHBIX M KOHTPOJBHBIX padorT,
BOINPOCOB K KOJUIOKBHYMaM, YCTHOTO Ompoca (YCTHBIE ONPOCHI MPOBOAATCS Ha Ja00paTOPHBIX
3aHATHUSX) M MPOMEKYTOUHOM aTTecTaluu B JopMe BONPOCOB U 33JIaHUH K DK3aMEHY.

CTpyKTypa OllEHOYHBIX CPECTB Uil TEKYIIeld U MPOMEeKYTOYHOM aTTeCTAlMU

Ne Kon n HanmMeHoBaHue Pesynpratel 06ydeHus HanMeHoBaHNE OLIEHOYHOIO CPENICTBA

/1 MHIMKATOpa (B cooTBercTBHH C 1. 1.4) Tekymuii KOHTPOJIb | IIpomexxyTouHast




(B cootBeTcTBUH C 11. 1.4) aTTecTanus
B pesymbrate oOyuenwus | Jlabopamopuas paboma, Bonpocwl na
3HACT: TEOpEeMEHI | onpoc SK3aAMEHe:
CYIIIECTBOBAHUS u | Koumponvuvie pabomet no 3 cemecmp,
€IMHCTBCHHOCTH pemeHus | memam NeNe 2,3,7,9. 4 cemecmp.

OIIK-1. Cniocoben
KOHCYJIbTHPOBATH U
HCIOJIb30BaTh
(pyHnaamenranbHbIe
3HAHUA B 00J1aCTH
MaTEeMaTH4€eCKOro
aHAJIM32, KOMILJICEKCHOTO
U PyHKIMOHAJIBHOIO
aHaJam3a ajaredpsl,
AHAJINTHYECKOM
reoMeTpuH,
auppepeHIHATBHON
reoOMeTpUH U
TONOJIOTHH,
auddepeHIHATBHBIX
YPaBHEHMH, IMCKPeTHOMI
MATEMATHKHU U
MaTeMaTH4ecKou
JIOTHKH, TCOPHH
BepPOSAATHOCTEIA,
MaTeMaTH4ecKoi
CTATUCTHKHU U
CJIy4aiiHbIX IIPOLIECCOB,
YHCJIEHHBIX METO/0B,
TeopeTHu4ecKou
MeXaHMKHU B
npogeccnoHaNbHOM
JAeATeTbHOCTH.
NOIIK-1.1.
JleMOHCTpHpYyEeT HaBBIKU
BBINOJIHEHUS
CTaHJAPTHBIX AEHCTBUM,
peUICHUA TUIIOBBIX 3a1a4
C YI€TOM OCHOBHBIX
MMOHSTHH 1 00IINX
3aKOHOMEPHOCTEH,
(bopMyIHpYEMBIX B
paMkax 6a30BBIX
MaTeMaTUYECKUX U
€CTECTBEHHOHAYYHBIX
JUCLUIUINH.

3agaun Komm, teopemy o

HEIPEPBIBHOM
3aBUCHMOCTH PEIICHUS OT
rapameTpoB Ha
KOMIIaKTHBIX WHTEpBajax,
TeopeMy 00
YCTOWYHBOCTH o
NIEpPBOMY  NPHOIIMKEHHIO;
CTpOEHUE MHOYKECTBa
pelieHni JIMHENHOU
CHCTEMBI M JIUHEHHOTO
YpaBHEHHUsI N-TO HOPAIKA;
OCHOBHBIE  OIpECIICHHS,
YTBEPKACHHS "
MaTeMaTHYeCKHe MOJENIN
pasznena «Kpaessie
3aaum.

B pesynbrate 0OyueHUs
YMEET. peuarp
OOBIKHOBCHHBIC
muddepeHnraNbHEIe
YpaBHEHUS Ppa3HbIX
MOPSIIKOB, B TOM 4YHCIE
TIepBOTO: c
Ppa3AeNAIOIUMHUCS
TIepEeMEHHbBIMH,

JIMHEIHbIE, B  IOJIHBIX
nuddepeHnuanax, pemarhb
JIMHENHBIE  OJHOPOJHBIE
ypaBHEHHs N-TO TMOPsJKa
U CUCTEMBl YPaBHEHMH C
HOCTOSIHHBIMH
KOd(pPHUIIIEHTAMHI "
METO/IOM Bapuanuu
TIPOMU3BOJIBHBIX
MTOCTOSTHHBIX
COOTBETCTBYIOIIINE
HEOHOPOIHBIE
ypaBHEHHS M CUCTEMBI;
HPUMEHSTh KpPHUTEPUH
YCTOMYMBOCTHU pu
UCCIIEJOBAHUM  PELIEHUN
nuddepeHInanbHbIX
YpaBHEHHI U CHCTEM.

B pesynbrare oOydeHus
BIIAJICET:

HaBBIKAMH HEO00XOJIUMBIX
TEXHUYECKUX
peoOpa3oBaHuil;
HaBBIKAMH PACTIO3HABAHUS
THIA ypaBHEHHUs u
NPUMEHEHHUsT K  HEMY
COOTBETCTBYIOIIETO
MeToaa peuieHust
HaBBIKAMH  COCTABJICHUS
YpaBHEHHS WM CHCTEMBI
ypaBHEHUI
Te€OMETPUYECKHUX u




¢dusnyecKnx 3ajad,
HaBBIKAMH Ka4eCTBEHHOT'O
HCCIICIOBAHUS TTOBEICHUS
penreHuii OOBIKHOBEHHBIX
i depeHnranbHBIX
YpaBHEHHUH.

TunoBblie KOHTPOJIbHbIE 32JaHUSI MM HHbIE MaTepUAJIbl, He00X0ANMMBIE /IJIl OLleHKH
3HAHMi, yMEHUI1, HABBIKOB U (MJIH) ONBITA AeATeIbHOCTH, XapPaKTEePU3YIOIIHUX 3TANbI
¢GopMupoBaHusi KOMIIETEeHIM B MIpollecce 0CBOCHUS 00pa30BaTeILHOI POrPaMMbl
Ilpumepnulit nepeuenv 60npocos u KOHMPOIbHBIX 3a0aHull (padom)
Bapuanmuvi konmponwvnix padom

Bapuanm 1
Haiitu pemenue ypaBHeHUH

1) 2ty/1- x?dt+ xdx= 0
_y

2) y'=e X+2, y)=0

tx’—i =
3) t+1
4) X'—xtgt+ x2 cost =0

5 (X+3y)y'=1.
BapuaHm 2 -
1. Haiitu ®CP, obmiee perieHne ypaBHEHHIM:
a) xV+2x+x = 0;
6) ox'+x''=0.
2. Pemuth 3amauy Komm:
x"+4x'+3x =0;  x(0) =0; x'(0) = 1.
3. Beimucars ®CP, eciii M3BECTHBI KOPHH XapaKTEPUCTHIECKOTO YPaBHEHHUS
a)A12=0; A3a=-6; Ase=2+7i;
0)A12 =2; Aza=— 124i; Aseg=— 14+4i.
4. Sensrorcs m pynkan X1(t) = €3 —e 2 xo(t) = 263 + e ' JIH3 pemenusaMu ypaBHEHUS
x'—x'—6x =0?
Bapuanm3
1.Pemuts, ucnons3ys ¢pynkuuto Komm:
x''— 8x'+17x = e*: x(0) = x'(0) = 0.

2.PemmTh METOI0M BapHAIMK MPOM3BOILHBIX TOCTOAHEBIX  X+x'=t




3. Pemuts ypapuenne X' — 4x' = 15t + sin 2t
Bapuanm 4
V/a
1. Pemmrts kpacByio 3amaay: Y +Y=1 y(0)=0, y’(E) =0
2. Cymectyet i ¢pynkuus ['puna kpaeBoit 3agaun? Eciu 1a, To mocTpouTs ee:
a)y' +y="Ff(x), y(0)=0y(r)=0;

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

3. Haiiti coOCTBEeHHBIE 3HaUEHUS U COOCTBEHHBIC (PYHKITUU KpAaeBOM 3a/1auu:

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

Bapuanm 5

X'=y-7X _ _
1.Pemuts 3amauy Komu {yr — 25y —2x x(0)=1,y(0)=2

X'=2X+y+22

2. Pemuth cucremy y"ZZZ_X yM=—1, A2z=1.
2'=37-2X
3 p X'=2y—-5X
. Pemutp y’:x—6y—2ex
Bapuanum 6

1. OueHuTb, HACKOJIBKO OTIMYAIOTCS PELICHU 3a]au Ha oTpe3ke [2, 3]
y'=siny —Ccosy + X z' =sin z—co0sz
y(2)=01 2(2)=0,3
2. Ucnionp3ys onpeneneHne yCTOMUMBOCTU 10 JISMyHOBY, UCCIE10BAaTh YCTOMYUBOCTD PEIICHHS

2
samaun Komm: Y + 7}’ =0, y(l) =2.

3. MHccrmenoBaTh yCTOWYMBOCTH TPUBHAIBHOTO pEHmICHHS CcUCTeMBbl auddepeHnnanbHbIx

YPaBHEHUN:

X' =In(1-3y)+xy
y'=2e* -3siny—-2-y*
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IlepeyeHb BONPOCOB K IK3aMeHY
3 cemecTp

Onpenenenne audepeHnnanbHOr0 ypaBHEHHS, OPSIKA YPAaBHEHHS U €TO PEIICHHS.
OO0bIkHOBEHHOE AU depeHnnanbHoe ypaBHEHHE 1—T0 nopsiika.

VYpasnaenue B mudpdepennuanax. [loe HanpaBneHuit u nmoye Hopmayeid. OnpeneneHue
MHTETpaIbHON KpuBOM. JleMMa o perieHnu ypaBHeHuUs B AuddepeHuanax.

YpasHenue nepBoodpazHoii. Teopema 06 unTerpasie quddepeHInaATIbHOTO YPABHCHHSL.
OO6b1KHOBEHHOE AU depeHnanbHoe ypaBHEHHE |-ro nopsijika, pa3pelieHHOe OTHOCUTENIEHO
IIPOM3BOIHON M €T0 T€OMETPHUECKHI cMBICH. TeopeMa 00 SKBUBAJICHTHOCTH PEIICHUH.
ABTOHOMHOE nuddepeHuanbHoe ypaBHeHHE |1-To MopsiiKa U ero pelieHue.

Oco0ple penieHus: OOBIKHOBEHHOTO TU(GEpeHIINaTIHLHOTO YPaBHEHUS.

W30K11HBI, N30TrOHAJIBHBIE U OPTOTOHAIbHBIE TPAEKTOPHH.

CriocoObI HaxX0X/IEHUS pelIeHI 0OBIKHOBEHHBIX AU (PepeHIINaTbHBIX YPABHEHUH .
VYpaBHeHUs ¢ pa3IeNIOMUMUCS (pa3ieIeHHBIMHU ) IEPEMEHHBIMH U MIPUBOISIITUECS K HUM.
Jluneiinsle nuddepeHnnaibHble ypaBHEHUs IepBOro nopsaka. OnpeneneHue 0HOPOIHOCTH
k-oro m3mepenus it ypaBHEHHSI.

Tumns! ypaBHEHUH, TPUBOAALIMXCS K TMHEHHBIM JU(PepeHIINaTbHbIM YPaBHEHUSIM [1EPBOT0
nopsiaka. JleMma 00 SKBUBaJIGHTHOCTH PEIICHUN OAHOPOIHBIX ypaBHeHHH (s f(y/X)).
Merton Bapuaiuu noctosiHHOM (MeTox Jlarpanxka) u MeTo moacTaHOBOK bepHysuu.
JuddepenunanpHble ypaBHEHUS BBICIIUX MOPSIIKOB, JOMYCKAIOUINE TOHMKEHUE MOPSIKA.
Onpenenenue 3agaun Ko 11 00bIKHOBEHHOTO U hepeHInalIbHOTO YpaBHEHHUS.
Cy1iecTBOBaHUE U €IUHCTBEHHOCTD perieHus 3agaun Komm. JlokaneHas Teopema.

3anaua, nBoiicTBeHHas 3a1ade Kommm. JlemMa 00 SKBHBaJIEHTHOCTH.

OKBUBaJIEHTHOCTH JIMHEHHOTO MU (HepeHIMaTBbHOTO YpaBHEHNSI HOPMaJIbHOW CUCTEME
OOBIKHOBEHHBIX AU PepeHnnanbHbIX ypaBHeHui. 3anada Koy 1t tuHaMu4yeckoi
CUCTEMBI.

@dyHaamMeHTanbpHas cuctema pemenuil. Onpenennrens BpoHCKoro u ero cBoicTBa.
Jluneitnsle nudepennmanbabie ypaBHeHHs N-HOro nopsaaka. OCHOBHbIE MOHATHUS U
OIIpEEIICHUS.

Teopema 0 IpOCTpaHCTBE PEIICHUH OHOPOAHOTO MU depeHITHATHFHOTO YpaBHEHUS N-HOTO
NOpsAJKA.

JlunHeiiHas 3aBUCUMOCTD U HE3aBUCUMOCTD (pyHKUM. Kputepuil muHeitHONH HE3aBUCHMOCTH
peleHnii 0THOpOJHOTO MU (HepeHIHaTEHOTO YpaBHEHUS N-HOTO MOpsKa.

Jluneitnoe HeoqHOpOIHOE MU depeHIIaTbHOE ypaBHEHNE N-HOTo nopsaka. [IpuHimn
CYNEPIO3UINH PELIEHNUHN U CIEACTBUS U3 HETO.

Meton Bapuanuu AJis TMHEHHOTO HEOJHOPOIHOTO U pepeHIMaIbHOTO YpaBHEHHS N-HOTO
NOpsAJKA.

Teopema o hyHIaAMEHTAIBHOM CUCTEME PEIICHUH JIMTHEWHOTO HEOTHOPOIHOTO
TuQepeHIMaIbHOr0 YpaBHEHUs N-HOTO TOPSIIKA C TOCTOSTHHBIMH KO3 (GUIIMEHTaMH.
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Jluneitapie nuddepeHnanbHble YpaBHEHHsI 2-T0O TIOPSAKA C TOCTOSHHBIMU
Kod(purmenTaMu. XapakTepUCTHICCKOE YPAaBHECHHE.

Merton HeomnpeaeneHHbIX K03()PUIHEHTOB PU PEIICHUU HEOAHOPOTHOTO TUHEHHOTO
mubdepeHIMaTBFHOT0 YpaBHEHHS 2-T0 MOPsiIKa ¢ MOCTOSHHBIMU KO3 QULlneHTaMu.
Ornpenenenne kpaeBoit 3aaaun. KoppekTHOCTh KpaeBoi 3a1aui.

Teopema 00 anpTepHATUBE U CIIEJICTBUE U3 HEE.

Hynu pemenuit oqHopoHOro MuddepeHnanibHOro ypaBHEHHSI BTOPOTO MOPSIKA.
[Tepemexaromuecst Hynu. Teopema 0 pacrooKeHUH HyJIel OTHOPOJIHOTO YpaBHEHUSI.
Teopema cpaBHenus (Lltypma).

®yukiusa ['puHa U ee cBOMCTBA.

CrektpanbHas 3a1a4a. CoOCTBEHHBIC 3HAYCHHS U COOCTBEHHBIC (DYHKIIMU KPAeBOU 3a/1a4H.
VYpaBHeHue kojaeOaHus MasTHUKA.

4 cemecTp

Onpenenenne cucreMbl AU PepeHInaTbHBIX YPAaBHEHUH, BUIBI CHCTEM IU((EepeHITHATBHBIX
ypaBHEHMH U GOPMBI UX MpeJICTaBIeHUH. AccolMMpOBaHHOE cucTeMe TudhepeHnaTIbHOe
YpaBHEHHUE.

Hopmanbhble cuctemsl 1 depeHInalbHbIX YPaBHEHUH ¢ KOMITJIEKCHBIMU

K03 pHUIHEeHTaMH.

MHokecTBO pemeHuil. [IpogomkumMblie 1 HETPOJOIHKUMBIE PELICHHUS.

[TocranoBka 3agaun Komm ist cuctemsl quddepeHnanbHbIX YpaBHEHHN.

dusnueckas HHTEpIpeTanus cucteMsl AuddepeHuanbHbIX ypaBHeHuil. Pa3oBoe
IPOCTPAHCTBO U (ha30BBIC TPACKTOPHHU.

dyHnaMeHTaIbHas MaTpULa cucTeMbl TuddepeHIuanbHbIX ypaBHeHUH. [IpeacraBnenue
o0u1ero pemieHus npu noMouu GyHIaMeHTalIbHON MaTpulbl. MHOKECTBO
byHaaMeHTanbHbIX MaTpull. OCHOBHBIE TEOPEMBI.

Hopmanbhsie cucremsl aud@epeHnnanbHbIX YpaBHEHNH ¢ TOCTOSIHHBIME KO3 pHImeHTaMu.
WNuTterpupoBanue cucteMsl JuddepeHInaabHbIX YpaBHEHUH METOI0M UCKITIOYEHUSI.
Teopema 0 KOpHEBOM IIPOCTPAHCTBE.

DKCIIOHEHTa cUcTeMbl TG depeHINaTbHBIX YPaBHEHHH. DKCIIOHEHTa MaTPUIIBL.
Omnpenenenne, OCHOBHbIE CBOMCTBA U YTBEPKICHUS.

Haxosxaenue QpyHIaMeHTaIbHOM CHCTEMBI PU OMOIIH exp™!

Matpuua u popmyna Kommu i cuctems! guddepeHInaabHbIX YpaBHEHUH ¢ TOCTOSSHHBIMU
KodpUITUEHTaAMH.

Henponomxumeie penienus. TeopeMa CylecTBOBaHUS U €JUHCTBEHHOCTH PELICHHUS 3aa4H
Komm Ha oTpe3ke npu BBINOJIHEHNH ycinoBus Jlunmmna.

Teopema Ileano.

HenpepriBHast 3aBUCUMOCTD PELLIEHUS OT TapaMETPOB.

Jlemma I'ponyosna — bennmana.

YcroiunBocTh pemeHns 1o JIsamyHoBy. ACHMITOTHYECKAs yCTOMYMBOCTD PELLIEHUS.

Y CTONYMBOCTB IIPH MOCTOSTHHO IEUCTBYIOIINX BO3MYIIEHUSX.

Y CTONYMBOCTD peleHus CUCTEMBI Au(PepeHIINaIbHbIX ypaBHEHUH, €€ GU3nYecKuil u
T€OMETPUUYECKHI CMBICI.

ABTOHOMHBIE cUCTEMBI U depeHINaTbHBIX YPaBHEHHUH U HCCIeI0OBaHNE X Ha
YCTONYUBOCTb.

®da3oBast INIOCKOCTh U onpeseeHne Gpa3oBbix Tpaekropuit. Ocobas Touka
mudepeHIaTbHOTO YpaBHEHHUSL.

[ToBeneHue TpaeKTOPUH ypaBHEHUS B OKPECTHOCTH 0C000i# Touku. Buibl 0cOOBIX TOUEK.
O6acTh yCTOMUMBBIX pelIeHU aBTOHOMHOU CUCTEMBI U] PepeHInanbHbIX YPaBHEHUH.

Y CcTONYMBOCTD (ACUMIITOTHYECKAS! YCTOWYMBOCTD ) IMHEHHBIX CUCTEM U OTPaHMYEHHOCTD
pEeEeHn OTHOPOAHON CUCTEMBI.

Kpurepuii ['ypBuna (6e3 1okazaTenbcTBa).



23. YCTONHYMBOCTD MO IEPBOMY MPUOIMKEHUIO.
24. Teopema JIsmyHOBa 00 yCTOWYUBOCTH IO TIEPBOMY MPHUOTIUKEHUIO.

TunoBbie 3aJa4, BBIHOCUMBbIC€ HA IK3aMECH

3 cemectp
1.Pemmts 3amagy Komm:
y'ctgx — y = 2ctgx
npu y(0)=1.
2. Pemuts ypaBuenwme: X''— 4x'+3x = e?
4 cemecTp

1. PemmuTs cucremy:

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

2. UccnenoBaTh yCTOMYHUBOCTh TPUBUAIBHOTO PELICHUSI CHCTEMBI

X'=—X-2y+X
Yy =-2x+3y—-y* +x°

Kputepuu oneHuBanus pe3yabTaToB 00y4eHUs!

Oyenka Kpumepuu oyenusanus no sxzameny
Buicoxui OYEHKY «OMIUYHO» 3ACIYHCUBAEN cmy(?eHm, 0C80UBWIULL  3HAHUS,
Jposenb «5» YMEHUS, KOMNemeHyuu U meopemueckuii. mamepuan be3 npobenos;
(omuno) BLINOTHUBWULL 8Ce 3A0aHUs, NPedyCMOmMpeHHble Y4eOHbIM NIAAHOM Ha
BbICOKOM  KA4eCMBEHHOM  VPOBHe; npakmuyeckue — HABbIKU
npogheccuoHanbHO20 NPUMEHEHUS OCBO0EHHbIX 3HAHUU CPOPMUPOBAHDL.
Cpeonuii OYEHK)Y «XOPOULO» 3ACTYHCUBAEM CMYOEHN, NPAKMUYECKU NOTHOCMbIO
VposeHb «4» 0CBOUBWULL  3HAHUSA, YMEHUs, KOMNemeHyuu U meopemuyecKull
(xopowo) mamepuan, yueOuvle 3A0aHUSI He OYEHEHbl MAKCUMATbHbIM YUCTIOM
0ann08, 8 0CHOBHOM ChOPMUPOBAT NPAKMUYECKUE HABBIKU.
Ilopozoesuiii OYEHKY «)YO08IeMBOPUMENLHOY 3ACTYHCUBAEN CMYOEHM, YACMUYHO C
VPOBeHb «3» npoberamu  0C8OUBWIUL  3HAHUA,  VYMeHUs,  KOMNemeHyuu U
(yoosnemeopume | meopemuyeckuli Mmamepuai, MHoO2Uue YyueOHvle 3a0aHus aubo He
JIbHO) 8LINOAHUNL, AUOO OHU  OYEHeHbl  YUCIOM  0aNNo8  ONU3KUM K
MUHUMATIbHOMY, HeKOMOpble NPAKMuUYecKue HA8blKU He ChOPMUPOBAHDL.
Munumanvnviii | oyenky — «HEYOO8IeMEOPUMENbHOY — 3ACAYHCUBAem  CMYOeHm,  He
Ypogens «2» 0CBOUBWULL  3HAHUS, YMEHUs, KOMNemeHyuu U meopemudecKuil
(neyOoenemeopu | mamepuai, yieOHbvle 3a0aHUs He 8bINOIHUL, NPAKMUYECKUe HABbIKU He
mebHo) cchopmuposanbi.

OHGHO'—IHHG cpeacrtBa jisi HHBAJIMAOB W JIMI[ C OI'PaHUYCHHBIMU BO3MOXHOCTIMU
300POBbs BBI6I/IpaIOTC${ C YUCTOM UX MHAUBUAYAJIbHBIX HCI/IXO(l)I/BI/I‘{eCKI/IX 0COOEHHOCTEH.



— Tpu HEOOXOJUMOCTH HWHBAJIMAAM U JIMIAM C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH
3JI0POBBS MTPEIOCTABIISICTCS TOTIOIHUTEIILHOE BPEMs ISl TIOATOTOBKY OTBETA HA K3aMCHE;

— MIPU MPOBEICHUH MPOIETYPhI OIICHUBAHUS PE3yJIbTATOB 00YUEHUS WHBAIHUOB U JIUII C
OTrPaHUYCHHBIMH BO3MOXHOCTSIMH 3J0POBBSI TIPEAYCMATPUBACTCSI UCTIOIB30BAHUE TCXHHUECKUX
CPEICTB, HEOOXOAMMBIX UM B CBSI3H C UX MHIUBUIAYATHHBIMA OCOOCHHOCTSIMU,

— TIpU HEOOXOJAUMOCTH ISl O0YYAFOIIUXCS ¢ OTPAHUYCHHBIMHA BO3MOXKHOCTSIMH 37I0POBbSI
W UWHBAJIWIOB IpOLEypa OILECHUBAHUSA pE3YJIbTaTOB OOyYeHHUs M0 AUCIUILUIMHE MOXKET
MIPOBOJUTHCS B HECKOJIBKO ATAITOB.

[Ipouenypa oleHUBaHUsI pe3yIbTaTOB OOYYCHUS WHBAIUIOB U JIUIl C OTPAHUYCHHBIMHU
BO3MOXKHOCTSIMH 3JIOPOBbSI 10 JTUCHUIUIMHE (MOJIYJIIO) MpeIycMaTpUBaeT IPEIOCTABICHUE
uHpopManuu B QopMmax, aJanTHPOBAHHBIX K OTPAHUYCHHUSM WX 3J0POBbSI U BOCIPHUATHS
nHpopmanuu:

Jis 11 ¢ HapYIICHUSIMH 3PEHUS:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hpopMe 2IEKTPOHHOTO TOKYMEHTA.

JIJist U1 ¢ HApYIIECHHUSIMH CITyXa!

— B mieyaTHoOU hopme,

— B (hpopMe 3IEKTPOHHOTO IOKYMEHTA.

JUtst 11 ¢ HapYIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO arapara:

— B IIeYaTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBII TepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0ydJarouuxcsi.

5. Ilepevyennb y4eOHOI JnTEpaTypbl, HHGOPMALHOHHBIX PECYPCOB U TEXHOJIOTUH

5.1. YueOHas auTeparypa

1. TuxonoB, A.H. ludpdepenumanpapie ypaBHeHUs [DIEKTPOHHBIN pecypc| : ydeOHUK /
A.H. TuxonoB, A.b. BacunseBa, A.I'. CBemHUKOB. — DNeKTpoH. AaH. — MockBa :
duszmariut, 2002. — 256 c. — Pexxum nocryma: https://e.lanbook.com/book/48171

2. Ilerposckuii, N.I'. Jlekuuu no Teopun 0OBIKHOBEHHBIX IU((epeHIaTbHbIX ypaBHEHUI
[DnekTponHbIi pecypc] : yueObHoe mocoome / W.I'. TlerpoBckuii ; mom pea. MBIIIKUC
A.Jl.a, Oneitnuk O.A.. — DnektpoH. n1aH. — Mocksa : ®uzmatiut, 2009. — 208 c. —
Pexxum noctyna: https://e.lanbook.com/book/59554

3. CoOopnuk 3amgad no auddepeHuanbHpIM YPAaBHCHUSIM U BapUAIIMOHHOMY HCUYHCICHUIO
[DnekTpoHHbIi pecypc] : yueb. mocooue / B.K. Pomanko u gp. — DneKkTpoH. naH. —
Mocksa : M3narensctBo "Jlaboparopus 3nanuit", 2015. — 222 ¢. — Pexum nocryna:
https://e.lanbook.com/book/70710

JUist OCBOEHHMSI TUCIUTUTMHBI MHBAIMAAMHA U JIUIIAMU C OTPAHUYCHHBIMHA BO3MOKHOCTSIMHU
3IOPOBbSI MMEIOTCSl M3JaHUSI B DJIEKTPOHHOM BHJE B JJIEKTPOHHO-OMOIMOTEYHBIX CHUCTEMax
«Jlanp» n «bubnuokinyd», a Tak ke B AIEKTpOHHOM KaTanore Hayunoii Oubnuorexkn KyoI'Y
http://megapro.kubsu.ru/MegaPro/Web.

5.2. Ilepuoanyeckasi JuTepaTypa

Vkasvisaromess  newamuvie  nepuoouuveckue uzoanmus uz  «llepeunss newamuoix
nepuoouyeckux — uzoaumuil, xpawswuxcsi 6 ¢ounoe Hayunou  6ubruomexu  Kyol'Vy
https://www.kubsu.ru/ru/node/15554,  w/unu  snekmponnsie  nepuoouueckue uU30AHUS,  C
yKazanuem aopeca cauma 31eKMPOHHOU 8epCuUl HCYPHALA, U3 0a3 OAHHBIX, OOCMYN K KOMOPbIM
umeem Kyol'y:

1. Bassl mannbeix komnanuu «Ver Beroy http://dlib.eastview.com
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2. Dnexrponnas oubmmoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. UHTepHeT-pecypchbl, B TOM 4YHCJI€ COBPeMeHHble Npo(eccHOHATBHBIE 0a3bl
JAHHBIX U HH(bOpMaIII/IOHHbIe CIIpaBOYHbIC CHCTEMbI

J1eKTPOHHO-0ubMoTeuHbIe cucTeMbl (IBC):

1. OBC «FOPAWT» https://urait.ru/

2. DBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAWHy» www.biblioclub.ru

3. DBC «BOOK.ru» https://www.book.ru

4. DBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpodeccnonanbHubie 0a3bl JTAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect wwwe.sciencedirect.com
Kypuansr nuznarensctea Wiley https://onlinelibrary.wiley.com/
Hayunas anekrponnas oudnuorexka (HIbB) http://www.elibrary.ru/
6. IlomHOTEKCTOBBIE APXUBbBI BEAYHIUX 3allaAHbIX HAYYHbIX )XYPHAJIOB Ha Poccuiickon
wiatdopme HayuHbIX )KypHamoB HOMKOH http://archive.neicon.ru
7. HamumoHanbHas »JJIeKTpOHHas OuOIMOTEKa (IOCTYHn K DIEKTPOHHOM OubnuoTexe
nuccepranuii Poceuiickoit rocynapcreennoit ouodnuoreku (PI'B) https://rusneb.ru/
8. IIpe3mmenrtckas oudimoreka uMm. b.H. Enpumna https://www.prlib.ru/
9. Dnekrponnas koyweknus Okcdopackoro Poccuiickoro ®@onma
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. YuuBepcurerckas uHpopmanmonnas cucrema POCCUSA http://uisrussia.msu.ru

o wnE

HNudpopmManMoHHbIE CIPABOYHbIE CHCTEMBbI:
1. Koncynbrant [lntoc - cipaBoyHasi mpaBoBasi cUcTeMa (AOCTYII 0 JIOKAIbHON CETH ¢
KOMIIBIOTEPOB OMOTUOTEKH )

Pecypcbl cBoOOAHOTO 1OCTYMA:

1. AmepuKaHCKas maTeHTHas 0a3a JaHHbBIX hitp://www.uspto.gov/patft/

2. TlomHble TEKCTHI KaHAJCKUX auccepTaiuit http://www.nlc-bnc.ca/thesescanada/

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

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

5. ®enepanpHblil mopTan "Poccuiickoe odpazosanue” http://www.edu.ru/;

6. HWudopmanuonnas cucrema "EanHoe okHO qocTyna K 00pa3oBareiabHbIM pecypcam”
http://window.edu.ru/;

7. Enunas xomnexius nudpoBeIx 00pa3oBaTeabHBIX pecypcos hitp://school-
collection.edu.ru/ .

8. ®enepanbHbIil HIEHTP UHPOPMALIMOHHO-00pa30BaTEIbHBIX PECYPCOB
(http://fcior.edu.ru/);
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9. IIpoext I'ocynapcTBeHHOro MHCTUTYTA pycckoro a3bika uMeHu A.C. IlymkuHa
"Oo6pa3zoBanue Ha pycckoM" https://pushkininstitute.ru/;

10. CnpaBouHo-uH(popMaroHHbIi moptan "Pycckuii si3pik" http://gramota.ru/;

11. Cmyx0a TeMaTHYECKUX TOJIKOBBIX clioBapei http://www.glossary.ru/;

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

13. OO6pazoBareabHbIN TopTan "Yueba" http://www.ucheba.com/;

14. 3akonompoekT "O6 obpasoBanuu B Poccuiickoit dexepanun". Bonpock! 1 0TBETHI
http://xn--273--84d1f.xn--plai/voprosy i_otvety

CoOcTBeHHBbIE YJIEKTPOHHBIE 00pa3oBaTe/ibHbIe H HH(POPMAIIMOHHBbIE PeCYPChI

KyoI'y:

1. Cpena moayiapHOTO JUHaAMUYeckoro ooydenwus http://moodle.kubsu.ru

2. baza y4eOHBIX IIaHOB, Y4€OHO-METOIMYECKUX KOMIUIEKCOB, MyOIHKaMi 1
koH(pepenmmii http://mschool.kubsu.ru/

3. bubanoreka nHpopMaIOHHBIX pecypcoB Kadeapbl nH(HOPMAITHOHHBIX
oOpa3oBaTelbHbIX TeXHONOrHi http://mschool.kubsu.ru;

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

5. DIeKTpoHHbIE 00pa30BaTENIbHBIC Pecypchl Kadeapbl HH)OPMAIMOHHBIX CHCTEM U
TexHoynoruii B oOpazoBanun KyOl'Y wu Haywyno-merommueckoro >xypHama "IIIKOJIBHBIE
I'OJIbI" http://icdau.kubsu.ru/

6. Meroguyeckue yKasaHuUsl JJsi OOY4YalOIIMXCS [0 OCBOCHHMIO JAHCHMILIMHBI
(Mmonmy.Jist)

[lo kypcy npenycMOTpPEHO NpOBEACHHME JIEKIUOHHBIX 3aHATUN, Ha KOTOPBIX JaeTcCs
OCHOBHOI CHCTEMAaTU3UPOBAHHBI MaTepual; JadOpaTOpPHBIX 3aHATHH, B XO0J€ KOTOPBIX
CTYJEHTaMHM MPHOOPETAIOTCS U 3aKPEIUISIOTCS OCHOBHBIE IPAKTUYECKU HABBIKU PELICHUS
pa3IMYHBIX 33Ja4, B TOM YHCJIE C IPUMEHEHUEM ITOJIy4EHHBIX TEOPETUYECKUX 3HAHUM.

BaxnelmmM 5sTanoM Kypca SBISIETCS CaMOCTOsITENbHAas paboTa MO JUCLUILIIHHE.
CamocrosrtenbHas pabota cryneHToB (CPC) sBisercs HeoThbeMJIEMOM 4YacThlOo Ipolecca
noarotoBku. Ilog camocrosiTenbHON paboOTOM MOHMMaeTcsl 4yacTh Y4eOHOM IIaHupyeMoi
paboThl, KOTOPast BBIMOIHAETCS 10 33aHUI0 U IPH METOINYECKOM PYKOBOJCTBE IpenogaBaress,
HO 0€3 ero HermocpeACTBEHHOTO y4acTusl.

CamocrosTenbHas paboTa HampaBlieHa Ha YCBOGHME CHCTEMBbl HAy4yHbIX U
npodecCHOHANBHBIX 3HAHUN, (OPMHUPOBAHMS YMEHUH W HABBIKOB, MPHUOOPETEHHE OIbITa
caMoCTOsITeNIbHOW  TBOpueckod nestenbHocTH. CPC  momoraer (opMupoBaTh KyJIbTYpY
MBILIEHHS] CTYIEHTOB, PAaCIIUPATH MO3HABATEIBHYIO 1EATEIBHOCTD.

Buasl camocTosiTenbHON pabOThI IO KYpCy:

a) 1O LeNsAM: MOATOTOBKA K JIEKUHUSAM, K IPAKTUUECKUM 3aHITHIM, K KOHTPOJIbHON paboTe,
K KOJUIOKBUYMY.

0) Mo xapaktepy paboThl: U3yUEHHUE JIUTEPATYPHI, KOHCIIEKTA JICKIIUMA; MMOUCK JTUTEPATYPHI
B OUONIHMOTEKe; KOHCIEKTUPOBAHUE PEKOMEHIYEMOM Il CAMOCTOSITENIbHOTO M3YYEeHMsI Hay4YHOU
JUTEepaTyphl; pELIEHHEe 3ajlady, TEeCTOB; paboTa ¢ OOydYalIMMU M KOHTPOJIHUPYIOIIHUMU
IporpaMMamu.

OO111e peKOMeHIaluH 110 CaMOCTOATENbHON paboTe 00yUarOIMXCs:

CPC opranuzyercst TakuM o0Opa3om, 4ToObl Oblila BbIJIEJIEHA €€ CTPYKTypa, OTBeYaroas
Ha CJIEAYIOLME OCHOBHBIE BOIIPOCHI:

1. Kakue Tembl (BOIIPOCHI) PEJICTOUT U3YUHUTh?

2. CBsi3aHbl JI OHU C Y)K€ U3YYEHHBIM MaTEpUaJIOM, U €CIIU CBSI3aHbl — TO KaK MMEHHO
(MOXHO JIM BBISIBUTH IPUYMHHO-CJIEICTBEHHYIO CBSI3b). BO3MOXKHBI JI aHAJIOTUU C YCBOCHHBIMU
paHee cBeIeHUsAMU?

3. Kakoit ypoBeHb MOHMMaHUs OyJIET JOCTATOYHBIM B UTOTE?


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/

4. Ha xakue UCTOUHUKH UHPOPMALIUU OOpaTUTh BHUMAaHHE?

5. Pe3tomupyrommasi yacT — 4TO CAENAaHO NPU HW3YYCHHWH, YTO B UTOTE MOHSATHO, a YTO
TpeOyeT JopabOTKU MM KOHCYJbTAlMHU Y IIPENOAaBaTEs.

Meroanueckre peKOMEHAAIMH MO0 OCBOCHHUIO JICKIIMOHHOTO MaTepHana, IMOATOTOBKE K
JCKITHSIM:

CPC mpu OCBOGHMHM TEOPETHYECKOTO Marepuana HeoOXOAWMO OpraHW30BaTh TaKUM
00pa3oM, 4TOOBI M3YyYEHHBIE TEOPETUYECKHE BOMPOCHI MOXHO OBLIO OBl MCIOJB30BaTh Kak
OCHOBY JUISl PELICHUS MPAKTUYECKUX 3a1ad. [Jyis aToro Oyaer JoCTaTOYHO NMpHACPKUBAThCA 1.1 -
5, TpUBEACHHBIX BBINIE, a TaK e pa3dop Marepuaia IJIAHUPOBATH C YYETOM JIMYHON
CIIOCOOHOCTH JIep>KaTh JOCTATOYHYIO KOHIIGHTPAIMIO BHUMAHHS.

Mertoanyeckie pPEKOMEHIAIMM 10 TOATOTOBKE K CEMHHAPCKUM (TPaKTHYECKUM/
71a00paTOPHBIM) 3aHIATHSIM:

CPC npu noaroToBke K CEMUHAPCKUM 3aHATHSAM OTJIMYAETCS OPUEHTHPOBAHHOCTHIO HE
TOJBKO HAa TEOPETHYECKYI0O OCHOBY, HO TaK K€ M Ha HapaOOTKy TEXHUKH peuleHus 3anad. B
JTAHHOM CJTy4ae Ba)KHO MOHMMATh — BO3MOXKHO JIM IIPOBEPUTH MOJyYCHHbIE OTBETHI (HAIIpUMeED,
BOCIIOJIb30BABIINCH  ONpEJAENCHHEM pelieHus AupQGepeHInaIbHOIO YPaBHEHHS, MOXKHO
yOenuThCsl B BEpHOM Wik onbo4ynoM pesynbrate CPC).

B ocBoeHun AuCHMIUIMHBI MHBAIUAAMHU U JUIAMU C OIPAHUYEHHBIMU BO3MOXXHOCTSIMU
3I0pOBbsl OOJBIIOE 3HAUCHHWE HMEET WHIUBUIyalbHass ydyeOHas paboTa (KOHCYJIbTAIMH) —
JIOTIOJTHUTEIIFHOE pa3bsICHEHNE YIeOHOro MaTepuara.

NunuBuayanbHple KOHCYJIbTAIMM IO TPEAMETY SBISIOTCA BaXHBIM  (DaKTOpOM,
CIOCOOCTBYIOIIUM WMHIMBHAYyAIH3AUA O0YYCHHUSI M YCTAHOBJICHUIO BOCIIUTATEILHOTO KOHTAKTA
MEXIy TpernojaBaTelieM W O0O0yYaroIlMMCS WHBAIWIOM WM JHUIOM C OrPaHUYCHHBIMU
BO3MOKHOCTSIMU 3/10POBBSI.

7. MaTepI/laﬂbHO-TeXl{I/I'{eCKOC o0ecnedyeHue Mo AMCIHUILTIMHE (MOIlyJ'[lO)

HaumMenoBanue crielaabHBIX
IIOMEIIEHUI

OCHAaIIEHHOCTD CIIENUAILHBIX
OMEIEHU I

HepequL JIMIOCH3MOHHOI'O
MNporpaMMHOTO obecreueHus

YuebOHble ayIUTOPUHU IS
MPOBEICHUS 3aHATHI JIEKIIHOHHOTO
THIIA

Mebenb: yaeOHas MeOeb.
TexHHYecKHe cpeacTBa 00ydeHHS:
9KpaH, MPOEKTOP, KOMIBIOTEP

[TakeTsl MPUKIAAHBIX OPOrPaMM
Microsoft Office (Word, Excel,
Power Point), cepucel koHbepeHiI-
CBsI3H uepe3 ceTb MHTepHeT

VYueGHble ayAUTOPHU st | Mebenb: yyeOHas MeOeIIb. [TakeTbl MPUKNATHBIX HPOrPaMM
MPOBEICHUS 3ansTuil | TexHu4YecKue CpeacTBa 00yICHUS: Microsoft Office (Word, Excel,
CEeMUHAPCKOT0 THIIA, TPYMIIOBBIX M | 3KpaH, IIPOEKTOP, KOMIIBIOTEP. Power Point)

WHANBUAYAJIBHBIX KOHCynmbTauui, | OGopynoBaHue: nocka (MapkepHas

TEKYIIEro KOHTPOJIS U | WK MEJIoBas)

MIPOMEKYTOYHOM aTTecTalluKi

YueOHbIe ayJIUTOpUU i | MeGenb: yueOHas meGesb. IlakeTbl MNpUKIAAHBIX HPOrpPaMM

MPOBEJICHUS J1A00PaTOPHBIX PadboT

TexHu4ecKue cpeacTBa 00yUCHUsL:
9KpaH, IPOEKTOP, KOMIIBIOTEP.
ObopynoBanue: Jocka (MapKepHas
WM MEJIOBast)

Microsoft Office (Word, Excel,
Power Point), cepucel koHbepeHiI-
CBsI3M uepes ceTh MHTepHeT

Texymuii KOHTpOJIb, | Mebenb: yueOHast mebenb He tpebyercst
HIPOMEKYTOYHAsS aTTECTALHS
Jis  caMocToATeNbHOW  paboThl  OOy4arommMxcs MPeAyCMOTPEHbl  MOMEIIECHHUS,

YKOMIUIEKTOBAaHHbBIE CHEIMATHU3UPOBAHHON MeOebio, OCHAIEHHbIE KOMIBIOTEPHON TEXHUKOH ¢
BO3MOXKHOCTBIO MOAKIIOUEHUs K ceTu «/HTepHeT» U obecriedeHreM JO0CTYyIa B 3JIEKTPOHHYIO
UH(POPMALMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

OcCHaIeHHOCTh IOMEIIEHUH IS
CaMOCTOSTENTFHON pabOTHI
00y4aromuxcs

HanmenoBaHue nomeiieHui ais
CaMOCTOSATENIFHON PabOTHI
oOyyJaromuxcs

[TepeueHb AUIIEH3MOHHOTO
MIPOrPaMMHOTO 00eCTIeUeHHS




ITomenienue 1jsi caMOCTOSITENBLHOM
paboThl 00yJarOMIMXCs (YUTATBHBINA
3an Hayunoit 6ubimorekn)

Mebenb: yaeOHas MeOeib
KommiekT  cnenuanu3upoBaHHOM
MeOemH: KOMITBIOTEPHBIC CTOJBI
Ob6opynoBanue: KOMIBIOTEepPHAS
TeXHWKAa C TOAKIIOYCHHEM K
HHPOPMALTMOHHO-
KOMMYHHUKaIIUOHHOM
«lHTEpHET» W IOCTYyIIOM B
ANIEKTPOHHYI0  HH(OPMAIMOHHO-
00pa3oBaTeIbHYIO cpeny
00pa30BaTeNPHOM  OpraHH3alluHy,
Be0-KaMepbl, KOMMYHHKAIIMOHHOE
obopynoBanue, oOecrieunBaromnice
JIOCTYTI K CeTH  HWHTEepHET
(mpoBomHOE COEqUHEHNE "
OecrpoBOIHOE  COEIWHEHHE  II0
texnoyoruu Wi-Fi)

CETH

ITomemnenne Ml caMOCTOSATEIBLHOM
pabotsl ooyuaromnuxces (aya. 308H)

Mebenb: yaeOHas MeOeb
KoMmmnekr  cnenuanuzupoBaHHON
MeOemH: KOMITBIOTEPHBIC CTOJBI
O6opynoBaHue: KOMITbIOTEpHAsI
TEXHHKAa C TMOAKIYCHHEM K
nHpopMannoHHO-
KOMMYHHMKAIIMOHHOM
«HTepHET» M OCTYIIOM B
9JEKTPOHHYI0  MH()OPMAIOHHO-
00pa3oBaTeNBHYIO cpeny
o0Opa3oBaTenpHOH  OpraHH3alHdH,
BeO-KaMephl, KOMMYHHKAIIHOHHOE
obopynoBaHue, obecrednBaromee
JIOCTYTI K ceTn HHTEpHET
(poBoaHOE COETMHEHUE u
0OecrpoBOJIHOE  COENMHEHUE  TI0
texronoruu Wi-Fi)

CCTH

[TakeTsl MPUKIAAHBIX OPOrPaMM
Microsoft Office (Word, Excel,
Power Point), cepsucel koHbepeHiI-
CBsI3M uepes ceth MHTepHeT




