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Mporpammy aucumnnvHbl paspaboTan(a)(n) ooueHT, k.H. CtexuHa K.H. Kadenpa npuknagHoi
MaTeMaTuky OTAeneHne NpuknagHon matemaTnkm n nHopmatumku , Kristina.Stekhina@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

B pamkax atoro Kypca npegnonaraeTcsi pacCMOTPeTb Takme pasaenbl, Kak 06blkHOBEHHbIE
ondogoepeHLmanbHoe YpaBHEHWS, YPaBHEHNS B YACTHbIX MPOU3BOAHbBIX MEpPBOro nopsaka,
angodgoepeHLmanbHbie YpPaBHEHWUS BbICLWINMX MOPSAKOB U CUCTEMbl 0ObIKHOBEHHbIX
OndodoepeHLManbHbIX YpaBHEHWIA.

2. MecTo OUCLMN/MNHDbI B CTPYKTYpe OCHOBHOM o6pa3oBaTtesibHOM NPorpaMmbl BbiCLLIEro
npodpeccrmoHanbHoro o6pa3oBaHus

JaHHas yuebHas gucumunnnHa BkntodeHa B pasaen " 52.B.2 ObwenpogeccnoHanbHblit" OCHOBHOW
obpasoBaTtenbHol nporpammbl 230400.62 VIHopMaLMOHHbIE CUCTEMbI M TEXHONOMMK U OTHOCMKTCS K
BapuaTtusHom Yyactu. OcsamBaeTcs Ha 2 Kypce, 4 ceMecTp.

JaHHas ogucuunnmHa OTHOCUTCA K O6U.l,eI'IpOCpeCCI/IOHaﬂbeIM ancunnnnHam.

YnTtaetcsa Ha 2 Kypce B 4 ceMecTpe ANs CTyAeHTOB 0by4atolwmxcs No HanpasneHuto
"MIHgbOpMaLMOHHbIE CUCTEMBI U TEXHONOTNN".

3. KomneteHuuu obyyatroLerocs, hopMmpyemble B pe3ynbTtate 0CBOEHUS AUCLUMIUHDI
/monynsi

B pesynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

Pacwucposka

LLinchp komneTeHumu npuobpeTaemMon KOMNeTeHL MU
MK-17 [(OTOBHOCTb MPOBOANTL NOArOTOBKY AOKYMEHTALUMN MO
(MPOCheccHoHanbHbIE MEHEOXMEHT pKaquTBa NHAOO MaIYI,I/IOHl-YbIX TEXHONOr i
KOMreTeHuunn) y P
MK-2
(npodheccunoHanbHble CnocobHOCTb NPOBOAUTL TEXHUYECKOE MPOEKTUPOBAHME
KoMMeTeHuunn)
MK-21 CnocobHOCTb NPOBOANTL OLIEHKY MPON3BOACTBEHHbIX U
(npodheccunoHanbHbie HEenpPOn3BOACTBEHHbIX 3aTpaT Ha obecneyeHne KavecTsa
KOMMeTeHuunm) obbekTa NPoeKTUpPoBaHM
MK-3
(npodheccunoHanbHble CnocobHoCTb NPoBOAUTL paboyee NPOEKTMPOBaHNE
KOMMeTeHuunn)

B peaynbtate 0CBOEHUS ONCUMMNUHBI CTYAEHT:
1. DONXEH 3HaTb:

OCHOBHble NOHATUSA, npueMbl 1 MeTobl peleHns angodoepeHumanbHbixX ypaBHeHI/IVI Pa3nnyHbIX
TnoB

2. NONXEeH yMeTb:
- pewaTb 06bIKHOBEHHbIE AndbdepeHLanbHbIe ypaBHEHUS NEPBOro Nopsaka

- pewarb NMMHenHble gudpdoepeHunanbHble ypaBHEHNS NPON3BOIbHOIO Nopsaaka ¢ NOCTOSHHbIMA
KoagopmumeHTamm

- MPOBOANTbL Knaccudoukaumnio ypaBHeHvu7| C HYaCTHbIMW NMPON3BOOHBIMX BTOPOIro nopsgka
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3. OONXEeH BnageTb:

- HaBblkamy paboTbl ¢ pa3HbIMU 0ObIKHOBEHHBIMU ANCOGEPEHLMANBHBIMYA YPAaBHEHNSIMU NEPBOro
nopsaaka v nMHerHbIM1 andpdoepeHumanbHbiMU YpaBHEHUSMU NPON3BOSIbHONO nopsaka ¢
NOCTOSAHHbIMU KO3(PPULIMEHTaMK

4. NONXeH OEeMOHCTPUPOBATb CNOCOOHOCTb Y FOTOBHOCTb:
- MPUMEHATL NMOoNyYeHHble 3HaHMS B CBOE NPOogPeCcCnoHanbHom AeAaTenbHOCTH

4. CTpyKkTypa 1 cogepxaHvue AUCLUNMUHBI MOAyns
Obwas Tpya0eMKOCTb AUCLMIMIIMHBI COCTaBnseT 5 3a4eTHbix(ble) eanHuL(bl) 180 yaca(os).
dopMa NPOMEXYTOYHOr0 KOHTPONS AMCUUNANHBI 9K3aMeH B 4 ceMecTpe.

CyMMapHo no aucumnianHe MoxHo nony4ntb 100 6annos, 13 HMX Tekywas paboTta oueHusaetcs B 50
6annos, utorosasi dopma KoHTpons - B 50 6annos. MMH1MManbHoe KONMYecTBO ANs Aonycka K 3a4eTy
28 b6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyOBNETBOPUTENbHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTbl N0 AUCUMNIMHE/ MOAYIO
TeMmaTnyeckum nnaH oUCUUNAUHbI/MOAYNA

Buabl n yachbl
ayaMTOpHOM paboThbl,
Henens WX TpyA0eMKOoCTb TexkyLime coopMbl

cemecTpa (B yacax) KOHTpOns
MpakTnyeckmellabopatopHbie

3aHATUSA paboTbi

Paspen
N AducunnnuHbl/ CemecTp
Moayns

Nekunn

Tema 1. BeegeHve B
TEeoputo
andpgoepeHumnanbHbix
ypaBHEHUN.
OO6bIKHOBEHHbIE
andpgoepeHumnanbHble
ypaBHeHns. Obwue
MOHATMSA, OCHOBHbIE nomatuiHee
1. lonpeneneHunsa n 4 1-2 3 0 2 3anaHve
TepMUHONOTNS.
Mpumepbl 3anay,
npUBOOSALWMX K
0ObIKHOBEHHbIM
andpgoepeHunanbHbiM
ypaBHEHUAM,
reomeTpuyeckas
NHTEepnpeTauuns.
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Buabl 1 yacbl
ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpons
MpakTnyecknellaboparopHbie

3aHATUSA pabotbi

Paspen
N AducunnnuHol/ CemecTp
Moayns

Nekuunn

Tema 2. [pocTeiwme
andpgoepeHumnanbHble
ypaBHeHus. Y paBHEHNS
nepBoro nopsaka
paspeluaemMble B
KBagparypax:
ypaBHeHue ¢ nomatuiHee
2. |pasgengowmnmmncs 4 2-3 3 0 2 3ajaHve
nepemMeHHbIMU,
ooHopoaHoe
ypaBHeHue, ypaBHeHune
B MOMHbIX
andpgoepeHunanax,
NnHenHoe ypaBHeHne
nepBoro nopsoka.

JomMallHee

Tema 3. OpHopoaHble 4 3 0 0 2 3afjaHuve

ypaBHEHNS.

Tema 4. JlnHenHble nomatuiHee
4. lypaBHeHWS NepBoro 4 4 0 0 2 3ajaHve
nopsiaka

KOHTPONbHAas
paboTta

4 5-6 0 0 4 JomMalHee
3agaHue

Tema 5. YpaBHeHus B
MOJTHbIX
andpgoepeHumnanax un
NPUBOOSWMECS K HAM.

Tema 6. 3anaya Kowwm
NS ypaBHEHWS NepBoro
nopsaka,
paspeLeHHoro
OTHOCUTENbHO
nponssoaHon. Teopema
6. [cywecTBoBaHNS U

" |eAVHCTBEHHOCTH.
HenpepbiBHas
3aBMICUMOCTb peLleHns
3apnayn Kowwm ot
npasblx YacTeun
ypaBHEHUS n
HayanbHOro ycnosus.

Tema 7. lNpocTenwne
NpMbNUXeHHbIe MeToabl
pelweHns
00ObIKHOBEHHbIX
andpgoepeHumnanbHbIX

7. lypaBHeHui: MeTon 4 6-8 3 0 1
N30KNVH, MeTOq,
onnepa, NOCTpoeHme
NPUBNMXEHHOrOo
pelweHns B Buae
CTEeneHHOoro paaa.

nomalwHee
4 4-7 4 0 2 3amaHue
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Bugbl n yachbl
ayauTopHOM paboThbl,
MX TPYAO0EMKOCTb
(B wacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyeckue
3aHATUSA

NabopaTopHbie

paborbl

Tema 8. 3aBncUMOCTb
peweHns 3anayn Kowwm
OT NCXOOHbIX AAHHbIX.

0

Tema 9. lNpocTtenwme
TUNbI ypaBHEHWUI, HE
paspeLeHHbIX
OTHOCUTENbHO
NPON3BOOHOMN.

9-10

MMCbMEHHas
paboTta
noMmalHee
3ajaHue

10.

Tema 10. HopmanbHble
CUCTEMbI INHENHbIX
0ObIKHOBEHHbIX
andppepeHumnanbHbIX
YypPaBHEHNIA NepBOro
nopsgka. JinHenHo
He3aBnCUMble
BEKTOP-PYHKLMN U X
CBOWCTBA.
dyHOameHTanbHas
cuctema peleHun.
MocTpoeHune obuero
peweHns
HEeOQHOPOLAHOM
CUCTEMBI
0ObIKHOBEHHbIX
andppepeHumnanbHbIX
YpPaBHEHNIA NepBOro
nopsaka.

11-12

JomMallHee
3adaHune

11

Tema 11. JluHenHble
andpgoepeHumnanbHble
YpPaBHEHUS N-ro
nopsaka.
OKBMBANIEHTHOCTb
NVHENHOrOo
andpgoepeHumnanbHoOro
YpPaBHEHUS N-ro
nopsgka u cCUCTeMb
00ObIKHOBEHHbIX
ondppepeHumnanbHbIX
YPaBHEHWIN NepBoro

‘Inopsioka. Obuwee

pelweHne NMHEeNHOro
O4HOPOAHOro
andpgoepeHumnanbHoOro
ypaBHEeHUs n-ro
nopsgka. NoHuxeHune
nopsanka nMHenHoro
O4HOPOAHOro
ypaBHeHuS. JInHenHble
Heo4HOpOL4Hble
ypaBHeHns n-ro

nopsiaka.

12-14

JomMallHee
3agaHune
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Bugbl n yachbl
Pasgen ayauTopHon paboTbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")v;lr;m;”b'/ Cemectp cemecTpa (B yacax) KOHTpoOnsi
Nekumu MpakTnyecknellaboparopHbie
3aHATUSA pa60TbI

Tema 12. JlnHenHble

ypaBHEHus C

NOCTOSAHHbIMU g:gg:’:HHaﬂ

K NuUMeHTamu.

12. o°§$%poﬁh§e a 4 |1315| 3 0 4 nomawHee
ypaBHEHUS. sanaque
HeonHopoaHble
ypaBHEHUS.

Tema 13. HopmarnbHble
CUCTEMbI C

nomauwHee
NOCTOSAHHbIMU

13. KOBODMLIMEHTaMY. 4 15-17 3 0 4 3apnaHue
Meton Siinepa. Meton
INanno-aHnnesckoro.

Tema 14. YpaBHeHus B

4aCTHbIX NPOU3BOOHbIX KOHTpONbHas

nepBoro nopsaka. paboTta
14.|/lnHelnHble 1 4 17-18 3 0 4 noMallHee

KBa3UINHENHbIE 3apaHve

ypaBHEHUS C YaCTHbIMU

NPOV3BOOHbIMU.

Tema . Ntorosas 4 0 0 0 9K3ameH

doopma KOHTpons

Ntoro 36 0 36

4.2 CopepxaHue oUCLUNMUHbI

Tema 1. BBepeHue B Teopuio audpchepeHumnanbHbix ypaBHEHUN. OObIKHOBEHHbIE
andhcpepeHumnanbHbie ypaBHeHUs. O6LLMe NOHATUS, OCHOBHbIE OnpeaeneHns u
TepMuHonorus. NMpumepsbl 3apay, NPUBOAALLUX K 0ObIKHOBEHHbIM audhdepeHLanbHbIM
ypaBHEHUsIM, reomeTpuyeckKasl UHTepnpeTauus.

JNleKLMoHHoe 3aHsitTne (3 4aca(os)):

ObbIKHOBEHHbIE AMddhepeHUmManbHble ypaBHeHNs. Oblwme NOHSATUSI, OCHOBHbIE ONpeaeneHus,
npuMepbl 3aa4, NPMBOASILUNX K 0ObIKHOBEHHBIM ANdIDEPEHLMANbHBIM YPABHEHMWSM,
reoMeTpuyeckas MHTepnpeTauns.
naboparopHas pabora (2 4aca(oB)):
OO6bIKHOBEHHbIE AMddhepeHUManbHble ypaBHeHNs. ObLwme NOHSATUS, OCHOBHbIE ONpeaeneHus,
npuMepbl 3a4a4, NPMBOASILUNX K 0ObIKHOBEHHBIM AMdIDEPEHLMANbHBIM YPABHEHMWSM,
reoMeTpuyeckas MHTeEpnpeTauns.
Tewma 2. NpocTtenwime auddepeHunanbHbie ypaBHeHUs. Y paBHeHUs1 NepBoro nopsioka
paspeluaeMble B KBagpartypax: ypaBHeHUe ¢ pa3faensiiowmumMmcs nepeMeHHbIMU, OOHOPOaHOe

ypaBHeHue, ypaBHeHUue B NOJHbIX AudpcpepeHunanax, IMHenHoe ypasHeHue nepeoro
nopsaka.

NeKLuMoHHoe 3aHsiTne (3 yaca(os)):

MpocTenwmne ongepeHumanbHblie ypaBHEHUS: ypaBHEHME C Pa3aensioWmnMMICS NEPEMEHHbBIMU,

OLHOPOOHOE ypaBHEHWe, ypaBHeHME B MONHbIX andpdoepeHumanax, TMHenHoe ypaBHeHe nepeoro
nopsoka.
naboparopHas pabora (2 4aca(oB)):

MpocTeiwne auddepeHumnanbHbie ypaBHEHUS: PELLEHNE YPABHEHME C Pa3aensoLUMMNCS
NepeMeHHbIMN.
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Tema 3. OpHOpPOOHbIE YPaBHEHUS.

naboparopHas pabora (2 4aca(oB)):

PeweHne ogHOPOAHbIX yPaBHEHWIA.

Tewma 4. JInHeHble ypaBHEeHUSs NepBOro nopsigka

naboparopHas pabora (2 4aca(oB)):

PeweHne nuHenHbIX ypaBHEeHU NepBOro nopsaka.

Tema 5. YpaBHeHuMs B nonHbix auddpepeHummanax u npmeBoasLLmMecs K HUM.
naboparopHas pabora (4 4aca(oB)):

PeweHwne ypaBHeHuU B NonHbIX andodoepeHumanax n npuBoaaWMXCs K HAM.

Tema 6. 3apaua Kowm ons ypaBHeHUs1 NepBOro nopsigka, paspeLueHHoro oTHOCUTeNIbHO
npon3soaHon. TeopeMma cyLL,eCTBOBaHUS U eAMHCTBEHHOCTU. HenpepbiBHas 3aBMCUMOCTb
pelwleHns 3apgaym Kolwum oT npaBbiX YacTer ypaBHEHUS U HA4Ya/lbHOTO YC/IOBUS.

JNeKuMoHHoe 3aHsiTne (4 4yaca(os)):

3apnaya Kowwn onst ypaBHeHMs NepBOro nopsaka, paspeweHHoro 0THOCUTEbHO NPON3BOAHON.
TeopeMa cylecTBoBaHMS 1 eAMHCTBEHHOCTU. HenpepbiBHas 3aBUCUMOCTb pelleHmns 3aaaqn Kown
OT NpaBblX YacTel ypaBHEHUS! N HAYANbHOrO YCNOBUSI.

naboparopHasi paborta (2 4aca(oB)):

3apnaya Kowwn onst ypaBHeHMs NepBOro nopsaka, paspeweHHoro 0THOCUTEIbHO NPON3BOAHON.
TeopeMa cylwecTBoOBaHMS 1 eAMHCTBEHHOCTU. HenpepbiBHas 3aBUCUMOCTb pelleHmnst 3agaqn Kown
OT NpaBblX YacTel ypaBHEHUS! 1 HAYANbHOMO YCNOBUSI.

Tema 7. MpocTeiune NpuGINXeHHbIe METOAbI peLUeHUs 06bIKHOBEHHbIX
andpdoepeHLManbHbIX YpaBHEHUIA: METOA U30K/IUH, MeToA, dinepa, NoCTpoeHue
NPU6INXEHHOTO peLLeHUsi B BUAE CTEMEHHOro psiaa.

neKuMnoHHoe 3aHsiTne (3 yaca(os)):

MpocTeiwmne NpubnXeHHbIe METOAbI PEeWEHUSt 0BbIKHOBEHHBIX ANG(EPEHUMNANBHBIX YPABHEHWIA:
MEeTOL U30KNWH, MeTon Diinepa, NOCTPOEHNE NPUBINXKEHHOTO PELIEHNS B BUAE CTENEHHOMO psaa.

naboparopHasi pabora (1 4aca(oB)):

MpocTeiwmne NpubnnxXeHHbIe METOAbI PeeHUst 0BbIKHOBEHHBIX ANGdEPEHUMNANBHBIX YPABHEHWIA:
MEeTOL U30KNWH, MeToA Diinepa, NoCTPoeHNe NPUBINXKEHHOTO PELIEHNS B BUAE CTENEHHOMO psiaa.

Tema 8. 3aBMCUMOCTb peLleHUs 3agaymn KoL OT UICXOAHbIX AaHHbIX.

JNleKLMoHHOoe 3aHsiTne (3 4aca(os)):

3aBUCMMOCTb peleHns 3agadqm Kowm oT UCXOAHbIX AaHHbIX.

naboparopHas pabora (1 4aca(oB)):

3aBUCMMOCTb peleHns 3agadm Kowm oT UCXOAHbIX AaHHbIX.

Tema 9. NpocTtenwume TUNbI ypaBHeHU, He pa3peLleHHbIX OTHOCUTENIbHO NPOU3BOOHON.
neKumnoHHoe 3aHsitTne (4 yaca(os)):

[MpocTenwmre TMNbl ypaBHEHWI, HE pa3peLleHHbIX OTHOCUTENBHO NPON3BOLHOM
naboparopHas pabora (4 4aca(oB)):

PeweHne npoctenwmnx ypaBHEHUA, He pa3pelleHHbIX OTHOCUTENbHO NPON3BOOHONA.

Tema 10. HopmanbHble cUCTEMbI IMHENHbIX 06bIKHOBEHHbIX AnddepeHLnanbHbIX YypaBHEHUN
nepsoro nopsigka. JiInHenHo He3aBUCUMble BEKTOP-PYHKLLUM U UX CBOUCTBA.
dyHAaMeHTanbHasa cuctema peLueHun. NMoctpoeHune obLLero peLieHnMs HeOAHOPOAHOMN
cucTteMbl 06bIKHOBEHHbIX audhchepeHuanbHbiX ypaBHEHU NEepPBOro nopsigka.

JIeKLMOHHOe 3aHsiTue (4 4yaca(os)):

HopmanbHble cncTembl MIMHENHBIX 0BbIKHOBEHHbIX ANdddEPEHLNANBHBIX YPAaBHEHWIA MEPBOro
nopsgka. JInHeinHo He3aBUCKMble BEKTOP-COYHKUUN U nX cBONCTBA. DyHOAMEHTanbHas cuctema
peweHuia. MNocTpoeHne obLero peweHns HEOAHOPOAHON CUCTEMbI OOLIKHOBEHHbIX
AngodpepeHumanbHbIX YpaBHEHU NepBoro nopsaka.

naboparopHasi pabora (2 4aca(oB)):
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dyHpameHTanbHas cuctema pelweHuii. NMocTpoeHne obLWmnx peleHn 04HOPOAHON N HEOLHOPOAHOM
crcTeEMbl 0ObIKHOBEHHbIX AndodoepeHUmanbHbIX YpaBHEHW NepBOro nopsiaka.

Tema 11. JluHenHble audpdepeHumnanbHbie ypaBHEHUs1 N-ro nopsigka. 9KBUBaneHTHOCTb
nuHenHoro audchepeHLnanbHOro ypasHeHUs N-ro nopsigka u CUCTeMbl 06bIKHOBEHHbIX
andchcpepeHumnanbHbIX ypaBHEHUIA NepBoro nopsiaka. Obuiee peweHne NMHENHOro
oaHopoaHoro andpcpepeHUUanbHOro ypasHeH1s n-ro nopsaka. NoHnxeHne nopsaka
NIMHENHOro 0AHOPOAHOro ypaBHeHusl. JiIuHenHble HeOQHOPOAHbIE YpaBHEHUS h-ro nopsaka.

NeKuMnoHHoe 3aHsiTne (3 yaca(os)):

INvHenHble oudbdpepeHumnanbHbie ypaBHEHUS N-ro Nnopsaka. OKBUBANEHTHOCTb IMHENHOrO
AncbcpepeHLManbHOro ypaBHEHUS N-ro Nopsiaka U CUcTeMbl 0ObIKHOBEHHbIX AMhpepeHLManbHbIX
ypaBHeHuiA nepBoro nopsaka. Obuwee pelweHne NMHERHOro 0AHOPOAHOrO AMddhepeHLManbHOro
ypaBHeHus n-ro nopsaka. NoHnxeHve nopsioka NMHENHOro 0AHOPOLHOrO ypaBHeHUS. JInHenHble
HeoOHOPOAHble YpaBHEHMS N-ro nopsaka.

naboparopHasi pabora (2 yaca(oB)):

ObLwee peleHre NMHENHOro 04HOPOAHOr0 AndbdepeHUNanbHOrO YpaBHEHNS N-ro NOPSaKa.
MoHnXeHne nopsaka NMHERHOro 0AHOPOOHOMO YpaBHEHNS. JINHEHbIE HEOAHOPOL4HbIE YPaBHEHNS
n-ro nopsaka.

Tema 12. JIuHenHble ypaBHEHUS C NOCTOSAHHbIMU Ko3dhchpmumneHtamn. OoHOpPOAHbIE
ypaBHeHus. HeoaHopoaHble ypaBHEHUS.

JNIeKLMOHHoe 3aHsiTne (3 4aca(os)):

JNInHeHble ypaBHEHUS C NOCTOSAHHbIMU KO3dpdmumneHTamm. OQHOPOAHbIE YPaBHEHUSI.
HeogHopoaHble ypaBHEHUS.

naboparopHas pabora (4 4aca(oB)):
PelweHne 0gHOPOAHbIX U HEOAHOPOAHbIX YPABHEHWU C MOCTOSIHHBIMU KO3GOMOULIMEHTaAMM.

Tema 13. HopmanbHbie cucTeMbI C NOCTOAHHbIMU KO3pchnumneHTtamu. Meton Amunepa. Meton,
Nanno-IaHuneBcKOro.

NeKLMoHHoe 3aHsiTne (3 4aca(os)):

HopManbHble cUCTEMbI C MOCTOSAHHBIMK KOadhdpuumneHTamn. Metog dinepa. Meton
INanno-HaHunesckoro.

naboparopHasi pabora (4 4aca(oB)):
Pewenne HOpMalbHbIX CNCTEMbI C MOCTOAHHBIMW KOSCpCpI/ILI,VIGHTaMI/I.

Tema 14. YpaBHeHUs1 B YaCTHbIX MPON3BOAOHbIX NepBoro nopsigka. JiuHenHoie un
KBa3uninHenHble ypaBHEHUS C YaCTHbIMU NPOU3BOAHbIMU.

neKuMnoHHoe 3aHsiTne (3 yaca(os)):

NnHeHble 1 KBa3UNIMHENHbIE YPABHEHMS C YACTHBIMU MPON3BOAHbIMM.
naboparopHasi pabora (4 4aca(oB)):

PeweHne NMHERHbIX 1 KBa3UTMHENHbIX YPaBHEHWIA C YACTHBIMK NMPON3BOAHBIMU.

4.3 CTpyKTypa 1 copepXxaHume caMOCTOSITe/IbHOM paboTbl AUCLMMIUHBI (MOLYNSA)
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Buabl
Pasnen CemecTp Hepens | camocrositensHon [TpymoeMKOCTb g‘:ﬂ%’::;';?:;gzgz
AucumninHbl cemecTpa paborthbl (B yacax) 6
CTYyAOEeHTOB paoboTb!
Tema 1. BBegeHue B
Teopuio
andpgoepeHumnanbHbiX
YPaBHEHWIA.
OO6blKHOBEHHbIE
andpgoepeHumnanbHble
ypaBHeHus. Obwme
NOHATUSA, OCHOBHbIE noarotoska
. [onpeneneHna n 4 1-2 |gomauwHero 4 ggz:ﬁ;eee
TEPMUHONO 4. 3ajaHus
MNpumepbl 3anay,
NPUBOLASALWMX K
00ObIKHOBEHHbIM
andpgoepeHunanbHbiM
YpaBHEHUSIM,
reomeTpuyeckas
UHTepnpeTauums.
Tema 2. lNpocTenwne
andpdepeHunanbHble
ypaBHeHUS. YpaBHEHNS
nepBoro nopsaka
paspeliaemMbie B
KBagparypax:
ypaBHeHue C noaroToBka
. [paspengowmmncs 4 2-3 |ooMallHero 4 ggz::JMH: ©
NepeMEHHbIMU, 3ajaHus
OoLHOpOAHOE
ypaBHeHue, ypaBHeHne
B MOJHbIX
ondpgoepeHumanax,
NIMHENHOE YpaBHEHne
nepBoro nopsaka.
Tema 3. OgHopogHble 4 3 Hgﬂ;ﬂg:?g 4 nomaluHee
ypaBHEHUS. 3ananms 3anaHve
Tema 4. JluHelnHble noaroToBka noMauHee
. [ypaBHEeHNSa nepBoro 4 4  |onomMawHero 4 3a0aHNE
nopsaka 3anaHus
noarotoska
Tema 5. YpaBHeHus B LoMalHero 6 g'aOE;L:JMHeee
NOSTHbIX 4 5.6 3anaHus
" |andpdpepeHumanax um NoOroToBkKa K
MPUBOASILAECS K HUM. KOHTPONbHOI 4 g
paboTe pabota
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Paspen
AdncumnnuHbl

CemecTp

Henens
cemecTpa

Buabi
caMoCTOsITe/IbHOM
paboTbl
CTYAEHTOB

TpynoeMKocTb
(B yacax)

dopMbl KOHTPONSA
CaMoCTOSAITENbHOMN
pabortbl

Tema 6. 3apayda Koww

Onda ypaBHEHUA nepBoro

nopsaka,
paspeLeHHoro
OTHOCUTENbHO
nponssogHon. Teopema
CyLLeCTBOBaHUSA U
€OVWHCTBEHHOCTW.
HenpepbiBHas
3aBNICUMOCTb peLleHns
3ana4yn Koww ot
npasbiX YacTen
ypaBHEHUS n
Ha4yanbHOro ycnosus.

4-7

noaroToBka
JomallHero
3agaHuns

JomMallHee
3adaHune

Tema 9. MNpocTenwne
TUMNbl ypaBHEHWUN, He
paspeLeHHbIX
OTHOCUTESNbHO
NpPOV3BOOHOWN.

noaroToBka
JomallHero
3a0aHuns

JoMallHee
3agaHune

NnOAroToBka K
NMMCbMEHHON
paboTe

MMCbMEHHas
paboTta

10.

Tema 10. HopmanbHble
CUCTEMbI JIMHENHbIX
OObIKHOBEHHbIX
andppepeHunanbHbiX
ypaBHEHWn NepBoro
nopsoka. JlnHenHo
He3aBuCUMble
BEKTOP-QPYHKLMN 1N NX
cBOWCTBA.
dyHpoameHTanbHas
cuctema pelleHui.
MocTpoeHune obuwero
peleHns
HEeoOHOPOLHOW
CUCTEMbI
OObIKHOBEHHbIX
andppepeHunanbHbiX
ypaBHEHNn NepBoro

nopsiaka.

11-12

nooroToBka
JomallHero
3aaHuns

OomMallHee
3adaHune
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Crexura K.H.
Buasi N dopMbl KOHTPONSA
N Paspen CeMeCTp Hepens | camoctositenbHomn pr,D,oeMKOCTb CaMOCTOSITe/IbHOM
AucumninHbl cemecTpa paborthbl (B yacax) 6
CTYyAOEeHTOB padoTe!
Tema 11. JluHenHble
andpgoepeHumnanbHble
ypaBHEeHNs n-ro
nopsaaka.
OKBUBANIEHTHOCTb
NINHErHoro
andpgoepeHumnanbHoro
ypaBHeHns n-ro
nopsaka v CUCTEMbI
OObIKHOBEHHbIX
,umqacpepevHumaanblx NO4roToBKa
11 [yPaBHeHui nepBsoro 4 12-14 |nomawrero 4 JoMallHee
nopsiaka. Obwee 3anaHms 3apaHuve
peleHne NMHENHOro
OLAHOPOAHOro
andpgoepeHumnanbHoro
ypaBHEeHNs n-ro
nopsaka. NoHnxeHuve
nopsaaka nMHenHoro
OLAHOPOAHOro
ypaBHeHus. JInHenHble
Heo4HOpPOAHble
ypaBHEeHNs n-ro
nopsaaka.
Tema 12. JluHenHble
ypaBHeHUS C Hgﬂ;ﬂﬁ:ﬁg 4 JoMallHee
NMOCTOSAHHbIMM 3apaHve
3apaHusg
12, KoadppuumeHTamn. 4 13-15
OproponHsie MoAroToBka K
ypaBHEeHuUS. y NMCbMeHHas
HeonHopoaHble ””ngeHHO"' 4 paboTa
YPaBHEHNS1. pabote
Tema 13. HopmanbHble
CUCTEMBI C
13 [TOCTOSAHHbIMM 4 15-17 Hgﬂ;ﬂgg?g 8 JoMallHee
KoadodpmumeHTamu. 3ajaHne
Meton Snnepa. Meton sanahns
Nanno-OaHnneBckoro.
Tema 14. YpaBHeHNS B noaroToBKa
4aCTHbIX MPON3BOOHbIX noomallHero 4 Aomallnee
nepBoro nopsanka. 3apaHus 3afanne
14.|/lnHerHblE N 4 17-18
KBa3uMHenHble MOAroToBKa K KOHTPOsIbHas
YPABHEHMNS C YaCTHLIMM KOHTPONbHOW 4 pa6ota
NPOW3BOAHbIMA. pabote
Ntoro 72

5. O6bpa3oBartenbHble TEXHONOIMU, BK/IHOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHus

ObyyeHne NponcxoamnT B oopMe NEKLMOHHbBIX U MPaKTUYECKUX 3aHATWIA, @ TaKXe CaMOCTOSITENIbHOM

paboTbl CTYEHTOB.
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TeopeTnyeckuin Matepman nanaraetcs Ha nekumsx. MNpryem KOHCNEKT NeKunid, KOTOpbI OCTaeTcs y
CTyAeHTa B pe3y/bTaTe NpoCyWmBaHNA NEKLUMN HE MOXET 3aMeHNTb y4ebHrK. Ero uensb -
POPMYNNPOBKA OCHOBHbIX YTBEPXAEHWUIA 1 onpeneneHuii. Mpocnywas nekumio, None3Ho
03HaKoOMUTbCS ¢ 6bonee NoAPO6HbLIM N3NOXEHNEM MaTepuana B y4ebHuke. CMcok nutepatypbl
pasfeneH Ha [Be KaTteropumn: HeobxoaAMMbIi OS CoAYUN 3a4eTa MUHMYM 1 OOMNONHUTENbHAS
nuTeparypa.

3yyeHune kypca nonpasymeBaeT He TONbKO OBiafeHne TEoPeTUYeCcKM MaTepranomM, Ho 1
nonyYyeHne NpakTUYecKnx HaBblkoB AN bonee rnybokoro NOHMMaHUs pasnenos ANCUUMNHDI
"OndpdpepeHumanbHbie 1 pa3HOCTHbIE YpaBHEHNS" HA OCHOBE peleHns 3a8ay 1 ynpaxHeHun,
NNNIOCTPVPYIOLLNX [0KA3blIBaEMblE TEOPETUYECKME MONOXEHUS, @ TakXe pas3Butme abcTpakTHOro
MbILEHNS 1 CNOCOBHOCTM CaMOCTOSATENBHO [0Ka3blBaTb YACTHbIE YTBEPXKAEHNS.

CamocTosTenbHas pabota npeanonaraeT BbiNOIHEHNE fOMaLWHKX paboT. MNpakTuyeckne 3anaHus,
BbINONHEHHbIE B ayAUTOPUW, NPpefHa3Ha4YeHbl Ons ykasaHus obwmx MeToAoB pelleHns 3anay
onpeneneHHoro Tuna. 3akpenuTb HaBblKM MOXHO NULWb B pe3yNbTaTe CaMOCTOATENbHON paboThl.

Kpome Toro, camocrositenbHas pabota BKIO4aeT NoAroToBky K 3a4eTy. [Mpu noarotoeke K coaye
3ayeTa BeCb 06beM paboTbl PEKOMEHAYETCS pacnpenensTb PABHOMEPHO MO AHSM, OTBELAEHHbIM ANS
MOArOTOBKW K 3a4€Ty, KOHTPONMPOBATb KaXAblii AEHb BbINONHEHNS paboThl. Jlyylwe, ecnm MOXHO
NepeBbINONHUTL NnaH. Toraa Bcerna byneT peseps BPEMEHMN.

6. OueHOUYHble CpeacTBa OJ1s TEKYLLLEro KOHTPOS yCrneBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMIMIIMHBI U y4e6HO-MmeToanyeckoe obecneyeHme
CaMOCTOSITeNIbHOWN paboTbl CTYAEHTOB

Tema 1. BBepeHue B Teopuio gudchepeHumnanbHbix ypaBHEHUN. OO6bIKHOBEHHbIE
anhcpepeHumnanbHbie ypaBHeHUs. O6LLME NOHATUS, OCHOBHbIE OonpeaeneHns u
TepMmuHonorus. NMpumepsbl 3apay, NPUBOASALLLUX K 0ObIKHOBEHHbIM gudhdepeHLanbHbIM
ypaBHEeHUSAM, reoMeTpuyeckas uHTepnpetauums.

LOMalHee 3afaHne , NPUMepPHbIE BONPOCHI:
3anauun npueoasime K ondgepeHUanbHbIM YypaBHEHNSM.

Tewma 2. NpocTtenwimne auddepeHumnanbHbie ypaBHeHUs. Y paBHeHUs1 NepBoro nopsigka
pa3peluaeMble B KBagpartypax: ypasHeHMe ¢ pa3fensaiowMMncs nepemeHHbiMu, ogHopoaHoe
ypaBHeHue, ypaBHeHue B NonHbIX andpcdpepeHumnanax, nIMHenHoe ypasHeHMe NepBoro
nopsioka.

JoMalHee 3ajaHune , NpuMepHble BOMpPOCHI:
YpaBHeHWs ¢ pasnensiowmMmncs nepeMeHHbIMm

Tema 3. OpHOpPOOHbIE YPaBHEHUS.

JoMallHee 3afaHune , npuMepHble BONpPOCHI:

OnHopoaHble YpaBHEHUS

Tewma 4. JInHeHble ypaBHEeHUSs1 NepBOro nopsigka

JoMalHee 3aJaHune , NpuMepHble BOMpPOCHI:

JlvHeiHble ypaBHeHMS NepBoro nopsaka

Tema 5. YpaBHeHuMs B nonHbix auddpepeHumanax u npmeBoasLLmecs K HUM.
JoMallHee 3afaHune , npuMepHble BOMpPOCHI:

YpaBHeHVS B MNOMHbIX AndpdpepeHumanax u npMBoasimneCs K HAM.

KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

KoHTponbHbIX 3ana4m no temam 1-5.

Tema 6. 3apava Kowm ans ypaBHeHUs1 NepBOro nopsigka, paspeLueHHoro oTHoCUTeNIbHO
npon3ssoaHon. TeopeMma cyLL,eCTBOBaHUS U eAMHCTBEHHOCTU. HenpepbiBHas 3aBMCUMOCTb
pelwleHns 3apgaym Kowum ot npaBbiX YacTer ypaBHEHUS U HAYa/lbHOIO YC/IOBUS.

JoMallHee 3aiaHne , NPUMEpPHbIE BOMPOCHI:
3apnaun Kowwu
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Tema 7. MpocTenime npnbNnXeHHble MeToabl peLleHUsA 0ObIKHOBEHHbIX
BudpcpepeHLManbHbIX ypaBHEHUNA: METO O, U3OKJIMH, MeTo4 dunepa, NocTpoeHne
NPUONNXEHHOro peLleHus B BUae CTeneHHoro psaa.

Tema 8. 3aBucuMoCTb pelueHUs 3apgadm Kowm ot UCXO4HbIX AaHHbIX.

Tema 9. NpocTenuve TMNbLI ypaBHEHUN, He pa3peLleHHbIX OTHOCUTENbHO MPONU3BOOHOMN.
JoMallHee 3agaHue , NpuMepHbie BOMPOChHI:

YpaBHeHus He paspelleHHble OTHOCUTENbHO NPON3BOOHOW

nMcbMeHHast paboTa , NpUMepHbIE BONPOCHI:

PeweHwne 3anay no temam 6-9.

Tema 10. HopManbHble cUCTEMbI IMHENHbIX 06bIKHOBEHHbIX AudchepeHunanbHbIX ypaBHEHUNA
nepsoro nopsigka. JInHenHo He3aBUCUMbIe BEKTOP-(PYHKLIMU 1 UX CBONCTBA.
dyHpaMeHTanbHasa cuctema peLueHuin. NMoctpoeHune obLLero peweHms HeOAHOPOAHOMN
cuctembl 0ObIKHOBEHHbIX AudocpepeHLumanbHbIX ypaBHEHUN NepBoro nopsiaka.

nomalliHee 3afaHve , NpUMepHble BOMPOChI:

HopManbHble cucTeEMbl MMHERHbIX 0ObIKHOBEHHbIX ANMdoepeHUnanbHbIX yPaBHEHWIA NEPBOro
nopsiaka.

Tema 11. JluHenHble auddepeHumnanbHblie YypaBHEHUS N-ro Nopsiaka. 9KBUBaNeHTHOCTb
NnUHenHoro auddepeHunanbHOro ypasBHeHUs N-ro nopsiaka u CUCTeMbl 06bIKHOBEHHbIX
anddepeHunanbHbIX ypaBHeHM nepBoro nopsaka. Obuiee pewneHne NMHEMHOro
oaoHopoaHoro audpdpepeHumnanbHOro ypasHeH1s n-ro nopsaka. NoHnxeHve nopsigka
NUHENHOro oAHOPOAHOro ypaBHeHUs. JInHenHble HEOOHOPOAHbIE YPaBHEHMA h-ro nopsaaka.

noMalHee 3afnaHne , NpUMepPHbIe BOMPOCHI:
NuHeiHble anddoepeHumnanbHble ypaBHEHMUS! N-ro nopsiaka.

Tema 12. JIuHenHble ypaBHEHUS C NOCTOSIHHbIMU KO3dppumumeHTamu. OgHOPOAHbIE YPaBHEHUS.
HeonoHopoaHble ypaBHEHUS.

JoMalHee 3agaHune , NpuMepHble BOMpPOCHI:

JlnHelHble ypaBHEHUS C MOCTOSHHbIMU KO3AOULIMEHTAMM.
nMcbMeHHast paboTa , NpUMepHbIE BONPOCHI:

PeweHne 3apgay no temam 10-12.

Tema 13. HopmanbHbie cucTeMbl C NOCTOAHHbIMU KOo3adpchpuumneHtamu. Meton Smunepa. Metopn,
Nanno-OaHuneBcKoro.

noMalHee 3afaHue , NpUMeEpPHbIe BOMPOCHI:
HopmanbHble cMcTeMbl C MOCTOSIHHBIMU KO3(hdoULIMEHTaMK.

Tema 14. YpaBHeHUs1 B YaCTHbIX NPOM3BOAHbIX NepBOro nopsiaka. JInHeuHble u
KBa3WUIMHEeNHble YPaBHEHUS! C YaCTHbIMUA NMPOU3BOAHbIMMU.

[oMallHee 3ajaHve , NPUMepPHbIE BONPOCHI:
YpaBHEHNS B YACTHbIX MPOM3BOAHbBIX NEPBOro NOPSaKa.
KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

PeweHne KOHTpONbHbIX 3a4a4 no Temam 13-14.

Tema . UToroesas popma KOHTpons

MpuMepHbIE BONPOCHI K 9K3aMEHY:

Mo paHHOM gmMcumnnnHe npenycMoTpeHO npoeeneHmne aKk3ameHa. I'IpMMeprle BOMPOCbI O5s
9K3aMeHa

1. JlnHeliHble ypaBHEHUS NepBOro nopsaka.
2. Teopema cylwecTBOBaHNS U €AMHCTBEHHOCTU peweHns 3agayn Koww.
3. YpaBHeHus B MonHbIX andpdpepeHumanax.

[MonHbIR NepeyeHb BONPOCOB A5 ak3aMeHa - [NpunoxeHuvel.
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c. URL: http://e.lanbook.com/books/element.php?pl1_id=1542

2. 0emnposuny B.11., Mogeros B.l1. OuddpepeHumnansHble ypaesHeHus. - M.: JlaHb, 2008. - 288 c.
URL: http://e.lanbook.com/books/element.php?pl1_id=126

3. MapoH V.A. [lndbchepeHumnanbHoe N MHTErpanbHOe UCHMUCEHNE B NpUMepax 1 3agadax.
dDyHKUUM 0aHO NepeMeHHol. - CI16.: JlaHb, 2008. - 400c. URL:
http://e.lanbook.com/books/element.php?pl1_id=254

7.2. lononHutenbHasa nuteparypa:

1. MaHTeneesa, A. B. O6blkHOBEHHbIE AMddhEpPEHLManbHble ypaBHeHNS. MNpakTnyieckunii Kype
[OnekTpoHHBbIN pecypc] : y4eb. nocobue ¢ MynbTuMeamna conposoxaeHvem / A. B. MaHTeneesa, A. C.
Skumosa, K. A. Puibakos. - M.: INloroc, 2010. - 384 c.

http://znanium.com/bookread.php?book=469288
2. TyraHbaes, A. A. [lngochepeHumanbHble ypaBHEHNS [aNeKTPOHHbIN pecypc] : y4eb. nocobue / A.

A. TyraHbaes. ? 2-e nag., ctepeotun. ? M. : ®JIMHTA, 2011. ? 31 c.
http://znanium.com/bookread.php?book=454637

3.TpeHoruH B. A. ObbikHOBEHHbIE AndddpepeHumnanbHble ypasHeHus. - M. dusmatnut, 2009. - 312c.
http://e.lanbook.com/books/element.php?pl1_id=2341

7.3. UHTepHeT-pecypcChbl:

Kpatkun cnpaBoyHuk coopmyn no matemartumke - http://matembook.chat.ru/
ObpaszoBatenbHblii nopTan no matematuke - http://www.math.ru/

[MopTtan pecypcos No ecTeCTBEHHbIM Haykawm - http://en.edu.ru/

MopTan pecypcos no matemartuke - http://www.allmath.com/

Cant anekTpOHHbIX pecypcoB No maremartuke - http://www.exponenta.ru/

8. MarepumanbHo-TexHU4YecKoe obecrneyeHne oUCLUMIUHBI(MOOYNS)

OcBoeHre aucumnavHel "OuddepeHumanbHble ypaBHeHMS" NpeanonaraeT Ncnoib3oBaHne
cnepytolero MatepranbHO-TEXHUYECKOro obecneyeHms:

Nekumm n npakTnyeckme 3aHATUSA No AUCLMNAMHE NPOBOAATCS B ayANTOPUX, OCHALEHHON OOCKOM U
MEenoM(MapKepoM).

MNporpamma coctaeneHa B cooTBeTcTBUM € TpebosaHnamm @I OC BIO un yyebHbiM nnaHom no
HanpasneHno 230400.62 "VIHGhopMaUVOHHbIE CUCTEMbI U TEXHONOTMK" 1 MPOCOUIIO NOArOTOBKM
NHopopmaumnoHHble cucteMbl B 06pasoBaHnn .

PerncrpaumnoHHblii Homep 922415 DAEKTPOHHEH
Ctpanunua 15 n3 16. il VHITI E_EPC{PITET

PHEOFMALMOHHD AHATKTAHECOAR CHCTEMA Kby
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CrexvHa K.H.
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