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Mporpamma gucumnnudel "OudbchepeHumnanbHble ypasHeHus"; 010400.62 MNpuknagHaga matematvka n uHgopmatmka; MnewmHeknin H.B.

Mporpammy avcumnnvHbl padpabotan(a)(n) MnewnHckuin H.B. | Nikolai.Pleshchinskii@kpfu.ru ;
BonowaHosckas CeetnaHa HukonaesHa

1. LUenn ocBOEHNS AUCLUMINHBI

B pamkax atoro kypca npegnonaraeTcsi paccMOTPeTb Takue pasaenbl, kak 06blIKHOBEHHbIE
andpdpepeHumnanbHoe ypaBHEHUS, ypaBHEHNS B YaCTHbIX MPOU3BOAHbLIX NEPBOro NopsaKa,
omcpdpepeHLmanbHble ypaBHEHNS BbICLINX MOPSAKOB U CUCTEMbI 0ObIKHOBEHHbIX
AnpgoepeHumanbHbIX ypaBHEHUI. Y paBHEHMS MateMaTnyeckom pusmnkin: knaccnpukaums
ypaBHEHNIn MateMaTnyeckon ouankun, BONHOBOE U TenerpagoHoe ypasHeHne, ypaBsHeHune
TEeNnnonpoBOAHOCTU, YypaBHeHWe Jlannaca. Pa3HOCTHbIE ypaBHEHWS.

2. MecTO AMCUMUNNNHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpamMmmbl BbICLLETO
npocpeccuoHanbLHOro o6pa3oBaHus

JaHHas yyebHas oncumnnnHa BknodeHa B pasnen " 53.6.2 MpodgeccmnoHanbHbIA" OCHOBHOM
obpaszoBartenbHoit nporpammel 010400.62 MNpuknagHas matemaTuka n nHopmaTka n 0THOCUTCS K
6a3oBol (obwenpodgeccnoHanbHoi) yactn. OcamBaeTcs Ha 2 Kypce, 3 CeMecTp.

JaHHasa oucumnnmHa oTHOCUTCS K o6menpoq3eccm0Haanb|M oncunninHam.

YnTaeTtcs Ha 3 Kypce B 5 cemecTpe Ans CTyAeHTOB 00y4aroWwmxcs no HanpasneHnto
"PyHOoameHTanbHas nHopmMatmka n UHPOPMaLMOHHbIE TEXHONOTMKN".

3. KomneTteHuumn obyuarowterocsi, popmMupyemble B pe3ynbTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pesynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTEeHUNN:

Pacwucposka
LLincpp komnereHumu npuobpeTaemMon KOMMNeTeHL MU

AK-1 CMOCOBHOCTb AEMOHCTPaLMM 0bLeHay4HbIx 6a30BbIX 3HAHWIA

TECTBEHHbIX HAyK, MaTeMaTk1 1 MHCPOPMATUKM, NOHNMAHN
(MpodpeccmoHanbHble ecrecree ayk, Maremar dhopma , NOHMaHhe
KOMNETEHLIAW) OCHOBHBIX (DAKTOB, KOHLIENLINIA, MPUHLWMOB, TEOPWIA,

CBSI3aHHbIX C MPVKNALHOA MAaTEMATVKON N MHGPOPMATUKOIA

MK-3 CMOCOBHOCTb NOHMMATb U NPUMEHATbL B UCCNENOBATENLCKON U
(NpodbeccuoHanbHble NPVKNaaHou AesTeNbHOCTN COBPEMEHHbI MaTeMaTn4eckKuii
KOMMeTeHLuw) annapar

B peaynbtate 0CBOEHUS ONCUMMNUHBI CTYAEHT:
1. QONXeH 3HaThb:

- OCHOBHbIE MOHATWSA, NPUEMbI U METOAbI PELEHNS ANdddepeHLManbHbIX N Pa3HOCTHbLIX YpaBHEHWI
Pa3/INYHbIX TUMOB

2. DONTXEH yMeTb:

- pewwaTb 06blKHOBEHHbIE ANdbdepeHUnanbHbIe ypaBHEHUS NEPBOro Nopsiaka

- pewartb NMMHenHble auddepeHunanbHble ypaBHeHUs NPON3BOIbHOro nopsaka ¢ NoOCTOSHHbIMA
KoadohmumeHTamm

- NPOBOAUTbL KNaccurkaumio ypaBHEHW C YaCTHbIMM NPO3BOAHBIMI BTOPOro Nopsiaka

- MPUMEHATb MEeTOo O pa3ae/ieHNA NepeMeHHbIX ONnga peweHnsA BOJTHOro ypaBHEHNA N ypaBHEHUA
TennonpoBooHOCTH

3. DONXEeH BnageTb:

- HaBblkamun paboTbl C IMHERHBIMUA PA3HOCTHLIMU YPaBHEHUSMI

4. nONXeH OEeMOHCTPNPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

- MPUMEHATL MOMYYEeHHbIE 3HaHWS B CBOEN NMPOMECCNOHANbHOM OEATENbHOCTHU
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Mporpamma gucumnnudel "OudbchepeHumnanbHble ypasHeHus"; 010400.62 MNpuknagHaga matematvka n uHgopmatmka; MnewmHeknin H.B.

4. CTpyKkTypa 1 cogepxaHvue OUCLUNIUHBI MOAyNs
Obwas Tpya0EMKOCTb AUCLMMIIMHBI COCTaBNSET 7 3a4eTHbIX(ble) eanHuL(bl) 252 yaca(os).
dopMma NPOMEXYTOYHOr0 KOHTPONS AMCUUNANHBI 3a4€ET 1 9K3aMeH B 3 ceMecTpe.

CyMMapHo no AMcumMnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., nTorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYecTBO ANsl AOMNycKa K 3a4eTy
28 6annos.

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

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

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

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

4.1 CTpyKTypa 1 comepXxaHue ayauTopHomn paboTbl N0 AUCLMNIMHE/ MOAYIO
TemaTnyeckum nnaH gUCUUNANHbI/MOAYNA

Buabl n yachbl
ayoMTOpHOM paboThbl,
Hepens MX TPYA0EMKOCTb Tekywime dopmbl
cemecTpa (B yacax) KOHTpOnNsi
MpakTnyeckmellabopatopHbie

3aHATUSA paboTbi

Paspen
N OducunnnuHbl/ CemecTp
Monayns

Nekuunn

Tema 1. O6bIKHOBEHHbIE

andppepeHunanbHble

ypaBHeHus. MNpumepsbl
3ajad, npuBOaSAWMX K

1. 00OblKHOBEHHbIM 3 3 0 4

andppepeHumanbHbiM

YPaBHEHUSAM.

JomMallHee
3agaHune

Tema 2.
OunddepeHumanbHble
ypaBHEHNS NEPBOro JomaliHee
2. |nopsoka,He 3 3 0 4 3ajaHue
paspelleHHble
OTHOCUTENbHO
npoun3aBogHOMN.

Tema 3. Cucrtembl
NVHENHbIX
3 00ObIKHOBEHHbIX 3 3 0 4
andpgoepeHumnanbHbixX
ypaBHEHWNN NepBoro
nopsaka.
Tema 4. ABTOHOMHblE
CUCTEMBI KOHTPONbHas
4. |ondopepeHumanbHbIX 3 3 0 4 paboTa
ypaBHeHunin. Pas3osble
npoCcTpaHCTBa.

Tema 5. JlnHenHoe
andpgoepeHunanbHoe nomauiHee
5. ypaBHeHue C 3 3 0 4 3ajaHve
NMOCTOSAHHbBIMM
KoadppmumeHTamu.

JomMallHee
3agaHune
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Mporpamma gucumnnudel "OudbchepeHumnanbHble ypasHeHus"; 010400.62 MNpuknagHaga matematvka n uHgopmatmka; MnewmHeknin H.B.

Buabl v yachbl
Pasgen ayauTopHOM paboThbl,
Hepens UX TPYAOEMKOCTb Tekywme coopmbl
N 'D'"Kn"(")""mv:"b'/ CemecTpl: e mectpa (B yacax) ‘{(ompﬁmp
ay n eKmenpaKTVI'-leCKVIeﬂaﬁopaToprIe
3aHATUA pa60TbI
Tema 6. JluHenHoe
HeoLHOpOL4HOE
5, praepernansioe | g S y [
" lypaBHeHue c
NOCTOSHHbIMU
KoadppuumeHTamm.
Tema 7. HopmanbHas
cuctema
v andpgoepeHumnanbHbIxX 3 3 0 4 ggz::JmHee ©
" lypaBHeHUM C
nepeMeHHbIMK
KoappuumeHTamm.
Tema 8. JluHenHoe
andpgoepeHunanbHoe AomauiHee
8. [ypaBHeHue n-nopsangkac| 3 3 0 4 3ajaHve
nepemMeHHbIMU
KoadppuumeHTamm.
Tema 9. JlnHenHble
g |YPaBHEHNS B HACTHbIX 3 3 0 4 Kgggggnbriaﬂ
" INPOM3BOOHbIX MEPBOro P
nopsaka.
Tema 10. 3apaya Kowwn. [OMALHEE
10 NpubnixeHHsie 3 3 0 4 3anaHve
‘IMeTonbl peleHmns
3anayun Koww.
Tema 11. MeToabl nomaliHee
11.|PyHre-Kytta. Teopema 3 3 0 4 3apaHuve
CXO4MMOCTW.
Tema 12. MNpumep noMawHee
1o [10CTPOEHNME METOAA 3 3 0 4 3anaHme
"|PyHre-KyTTa BTOPOro
nopsaka.
Tema 13. YpaBHeHus B
4aCTHbIX NPOM3BOOHbIX noMallHee
13.|BTOPOro nopsaaka. 3 3 0 4 3apaHve
Knaccugomkauns
ypaBHEHUIA.
Tema 14. BoiBog
14 |yPaBHeHuS KonebaHus 3 3 0 4 QSE:I-L:JVIH: ©
‘lcTpyHbl. 3agada Koww.
dopmyna Hanambepa.
Tema 15. Meton
pasgeneHus noMallHee
15.|nepemMeHHbIX peleHns 3 3 0 4 3apaHve
3a4a4u o0 cBobOAHbIX
KonebaHusix CTPyHbl.
Tema 16. BoiBog nomailuHee
16.|ypaBHeHus 3 3 0 3 3afaHue
TennonpoBOOHOCTN.
PerncTpaumnoHHblii Homep 917114 BAEKTPOHHBIH
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Mporpamma gucumnnudel "OudbchepeHumnanbHble ypasHeHus"; 010400.62 MNpuknagHaga matematvka n uHgopmatmka; MnewmHeknin H.B.

Bugbl n yachbl
Pasgen ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")v;lr;m;”b'/ Cemectp cemecTtpa (B yacax) KOHTpoOns
Nekumm MpakTnyecknellaboparopHbie
3aHATUA pa60TbI

Tema 17.

Mapabonuyeckme noMallHee
17.lypaBHeHns. Meton 3 2 0 3 3ajaHve

pasgeneHuns

nepeMeHHbIX.

Tema 18.

dnannTnyeckune noMallHee
18.lypaBHeHns.EQMHCTBEHHOCTES 2 0 3 3apaHve

peweHuns. Metoabl

peweHuns.

Tema 19. JlnHenHble

pPas3HOCTHbIE KOHTpONbHas
19.|ypaBHeHuS. 3 2 0 3 paboTta

CyuwecTtBoBaHme

peweHus.

Tema . Ntorosas 3 0 0 0 2:32':6“

doopma KOHTponsA

Ntoro 54 0 72

4.2 CopepxaHvue oUCLUNMUHbBI

Tema 1. O6bIKHOBEHHble AudhdepeHuanbHbie ypaBHeHUs. [puMepbl 3apady, NpUBOASALLUX K
06bIKHOBEHHbIM AudpdoepeHLnanbHbIM YpaBHEHUSIM.

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

Ob6bIKHOBEHHbIE AMddhepeHUmManbHble ypaBHeHNs. Oblwme NOHATUSI, OCHOBHbIE ONpeaeneHus,
npuMepbl 3a4a4, NPMBOASIUNX K 0ObIKHOBEHHBIM AMdIDEPEHLMANbHBIM YPABHEHMWSM,
reomMeTpuyeckas uHtepnpetaums. MNpocteiwmne onggepeHumanbHble YpaBHEHWUS: ypaBHEHWE C
pasnensowMncs NepeMeHHbIMM, 0JHOPOLHOE YPaBHEHME.

naboparopHas pabora (4 4aca(oB)):

YpaBHeHue B NonHbIX audpdoepeHumanax. Teopema o peweHun. PeweHne ypaBHEHW B NOJHbIX
angpgpoepeHumanax. Teopema o0 peleHnn.

Tema 2. OudchdepeHumanbHble ypaBHEHNS MepBOro nopsanka,He paspeLueHHble OTHOCUTENIbHO
npon3aBoOHOMN.

NeKuMoHHoe 3aHsiTne (3 yaca(os)):

MeToabl onpeneneHus pelwexHns. PelweHne o4HOPOLHOMO ypaBHeHUS. PelwweHne HeogHOPOOHOro
YypaBHEHUS C OMOLLbIO BBEOEHUS napameTpa.

naboparopHas pabora (4 4aca(oB)):

Obwwmin cnyyaii. PelweHne ypaBHeHMs, Koraa npaeas 4acTb ypaBHEHUS 3aBUCUT OT
NPOCTPAHCTBEHHOW NEPEMEHHON, OYHKLINN 1N ee NPON3BOOHON. YpaBHeHMe JlarpaHxa.

Tema 3. CucteMbl NMHENHbIX 00bIKHOBEHHbIX AudcpepeHLnanbHbIX ypaBHEHU NepPBOro
nopsiaka.

JNIeKLMOHHOoe 3aHsiTne (3 yaca(os)):

HopmanbHasa cnctema. CywecTBoBaHne 1 € AMHCTBEHHOCTb peweHns. OgHopoaHas cuctema
ypaBHeHuin. Onpenenntens BpoHCKOro, cBsA3b C IMHENHON 3aBUCMMOCTbLIO CUCTEMDI.
dyHOoaMeHTanbHas CUCTEMA PELEHWN.

naboparopHas pabora (4 4aca(oB)):
Obuiee pelieHe HEOHOPOOHOI cucTeMbl. MeTon BapmaLmmn NPOon3BOSbHbBIX MOCTOSIHHbIX.
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Mporpamma gucumnnudel "OudbchepeHumnanbHble ypasHeHus"; 010400.62 MNpuknagHaga matematvka n uHgopmatmka; MnewmHeknin H.B.

Tema 4. ABTOHOMHbIe cucTeMbl anddepeHunanbHbIX ypaBHeHUN. Pa3oBblie NPoCTpaHCTBa.
JIeKLMOHHOe 3aHsitTne (3 4aca(os)):

OnpegneneHne aBTOHOMHbIX CUCTEM. KUHETMYECKas MHTepnpuUTauus peleHns CUCTEMbI.
TpaekTopus. [NonoxeHne paBHOBECUS N 3aMKHYTble TpaekTopuun. Linknbl. dasosble NpoCcTpaHCTBa.

naboparopHas pabora (4 4aca(oB)):

ABTOHOMHOE AnpdepeHUmnanbHOe ypaBHEHWE NepBoro nopsaka. NonoxeHne paBHOBECUIA.
Tewma 5. JluHenHoe andpcpepeHUnanbHOe ypaBHEeHME C NOCTOSIHHbIMK KO3dhdoULMeHTaMu.
JNIeKLMoOHHoe 3aHsitue (3 4aca(os)):

Cnyyan npocTbiX KOPHEN. XapakTepuCcTU4eckmin MHOrodneH ypaesHeHms. Ero kopHu. Teopema o
peweHnn anggoepeHUmnanbHoro ypaBHeHus.

naboparopHasi pabota (4 4aca(oB)):
Cnyyan kpaTHbIX KOpHen. Teopema o peleHnr ypaBHeHUs. dopmyna cMeLLeHus.

Tema 6. JluHenHoe HeogHopoaHoe anddepeHunanbHoe ypaBHeHUe C NOCTOAHHbIMU
KoadppuumneHTamn.

JNeKuMoHHoe 3aHsiTne (3 4aca(os)):
KBasumMHorouneH. Vx ceoiictea. Teopema o yacTHOM pelweHnn. Oblee peweHne.
naboparopHas pabora (4 4aca(oB)):

MeTton uckniodeHns. CeeneHne CUCTEMb ypaBHeHI/II7I K pEeWeHnto 04HOro ypaBHEHNA. MeTonq
NCKNYEeHNAa Onsa peweHnsa CUCTEMbI ypaBHeHvu7| C MNOCTOSAHHBIMU KO3hPULMEHTaMN. CseneHune
CNCTEMbI K pelWeHno 0OHOro ypaBHEHUA.

Tema 7. HopmanbHasa cucteMa auddpepeHumanbHbIX ypaBHEHUA C NepeMeHHbIMU
KoadppuumueHTamn.

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

OgnHopognHas cuctema. dyHaameHTanbHas cucteMa 0gHOPOAHOM cuctembl. Onpenenutenb
BpoHckoro. dopmyna Jlnysunns.

naboparopHas pabora (4 4aca(oB)):
PeweHne HeogHoponHoOM cuctembl. MeTon Bapmaumm noCTOSAHHbIX.

Tewma 8. JlIuHenHoe andpcpepeHUnanbHOe ypaBHeHMe N-nopsaKa ¢ nepeMeHHbIMU
KoadppuumueHTamn.

NeKuMnoHHoe 3aHsiTne (3 yaca(os)):

OpnHopofHoe ypaBHeHue. CBeaeHmne K HopManbHOW CUCTEME YPaBHEHWIA NEPBOro NopsiaKa.
OKBUBANEHTHOCTb 3afay. PyHOaAMeHTanbHas cuctema pelweHuii. JlnHeiHas He3aBMCUMOCTb
cMCTEeMbl PyHAAMEHTANbHbIX PELEHN 1 onpeaennTenb BpoHckoro.

naboparopHasi pabora (4 4aca(oB)):

PeweHne HeogHopoaoHOro ypaBHeHusl. Teopema 06 obuweM peweHnn. Meton Bapuauum
MPU3BONbHBIX MOCTOSHHbIX.

Tema 9. JIuHeNHble ypaBHEHUs1 B YaCTHbIX MPOM3BOAHbIX NEPBOro nopsiaka.
JNIeKLMoHHOoe 3aHsitTne (3 4aca(os)):

MNMpuBeneHne ypaBHEHUS B YACTHbIX MPOM3BOAHbIX K CUCTEME OObIKHOBEHHbIX YPaBHEHUI MEPBOro
nopsiaka. Teopema o CBA3UN UX peLLEHWUI.

naboparopHas pabora (4 4aca(oB)):

Teopema 0 obLiem peleHnn. ANropuT™M peLleHuns.

Tema 10. 3apaua Kown. NMpubnmxeHHblie meToabl peweHus 3apgaum Kowmn.
NeKunoHHoe 3aHsitTne (3 4aca(os)):

Teopema cylwecTBOBaHMSA 1 eANHCTBEHHOCTM 3aaaqn Kowwn. HenpepbiBHas 3aBMCMMOCTb peLIEHNS
OT NpaBblX YaCTEN ypaBHEHNS U HAYANbHOrO YCNOBUS.

naboparopHas pabora (4 yaca(oB)):

Metopn Ovnepa peweHns 3anayv Koww. MorpewHocTb annpokcumaumum. NoctpoeHme metona
peleHns Ha ocHoBe psaa Tennopa.

Tema 11. MeTonbl PyHre-KyTTa. Teopema cX0a4UMOCTH.

KTPOHHEBH
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Mporpamma gucumnnudel "OudbchepeHumnanbHble ypasHeHus"; 010400.62 MNpuknagHaga matematvka n uHgopmatmka; MnewmHeknin H.B.

NeKuMnoHHoe 3aHsiTne (3 yaca(os)):

PeweHne 3anaun Kown ong HenuHenHoro anggoepeHLmanbHOro ypaBHeHNs nepsoro nopsaka.
CemeinctBo MmetonoB PyHre-KyTTa. NorpewHoctb annpokcnMaumm. Teopema cxogmmMocTu.

naboparopHasi pabora (4 yaca(oB)):

HesaBHbI MeToq, Sninepa. [NorpewHocTb annpokcumauunmn.

Tema 12. NMpumep noctpoeHmne metona PyHre-KyTtra BTOporo nopsaka.
JNIeKLMOHHOe 3aHsiTne (3 4aca(os)):

Mpumep nocTpoeHns MeToaa BToporo nopsaka. OgHonopaMeTpu4eckoe CEMENCTBO.
naboparopHas pabora (4 4aca(oB)):

MeTon npeankTop-KoppekTop. lNorpewHoCTb annpokcumMaummn.

Tema 13. YpaBHeHuUSs1 B YaCTHbIX MPON3BOAHbIX BTOporo nopsaka. Knaccucpukauus
ypaBHeHUM.

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

Knaccndgoukaums ypaBHeHWiA ¢ YacTHbIMK NPOM3BOAHbIMU. [1prBeneHME K KAHOHUYECKOMY BUAOY
ypaBHEHWIA C NOCTOSIHHBIMU KO3gpULMeHTaMun. Teopema 0O CylecTBOBAHMN KaHOHUYECKOro BUAA.

naboparopHas pabora (4 yaca(oB)):

MNpuBeneHne K KAHOHNYECKOMY BUAY YPABHEHWNIA C NEPEMEHHBIMU KO3PPULINEHTAMMN.

Tema 14. BbiBog, ypaBHeHUs1 KonebaHus cTpyHbl. 3apava Kowu. dopmyna Odanambepa.
neKuMnoHHoe 3aHsiTne (3 yaca(os)):

BbiBoA ypaBHeHMst konebaHns cTpyHbl. TeopemMa eaUHCTBEHHOCTY peleHns 3aaaym Koww. Boisoa
hopmynbl Janambepa.

naboparopHasi pabora (4 4aca(oB)):

PelweHne 3apa4n o cBoboaHbIX KonebaHmax nonyorpaqueHHoVI CTPYHbI. da3oBasg NNOCKOCTb.
I’padamquKoe N aHannTn4eckKoe peleHne.

Tema 15. MeToq pa3peneHusi nepeMeHHbIX peLleHus 3agadm o cBo60,aHbIX KonebaHusx
CTPYHbI.

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

MeTon pasneneHns NepeMeHHbIX peleHunst 3aaaqm o cBoboaHbIX konebaHnsax 04HOPOAHON CTPYHbI.
3anauu Ltypma - NluyBunns ons pasnuyHbix rpaHnyHblx yenosuii. OBocHoBaHWe MeToaa
pasgneneHnsa nepeMeHHon.

naboparopHas pabora (4 4aca(oB)):

MeTO,EI, pasneneHnsa nepeMeHHbIX o115 peweHns 3anadyn ManbiX NpoaobHbIX konebaHu CTEepPXHA.
Tema 16. BbiBOO, ypaBHEHUSA TENSIONPOBOAHOCTM.

JNIeKLMoHHoe 3aHsitue (3 4aca(os)):

BbiBO4 ypaBHEHMS pacnpeneneHns Tenna B orpaHUYeHHOM CTepxHe. ViccnenosanHue
€OMCTBEHHOCTN peweHuns. EquHcTBEHHOCTL pelweHns 3anadmn Kowwn.

naboparopHas pabora (3 yaca(oB)):

BbiBoa ypaBHEHUA pacnpeneneHnsa Tenna B HeorpaHM4eHHOM CTepXHE C HANMMYNEM BHYTPEHHNX
TO4Ye4YHbIX NCTOYHUKOB Tera.

Tema 17. MNapabonuueckue ypaBHeHusi. Meton pasgaeneHusi nepeMeHHbIX.
JIeKLMOHHOe 3aHsiTue (2 4aca(oB)):

MeTopn pasneneHns nepeMeHHbIX ANng 3a4ayn 0 pacnpeneneHum Tenna B ctepxHe. 3agaya
Wrypma-Sinysunns. ObocHoBaHMSA MeToAA.

naboparopHas pabora (3 4aca(oB)):

3apayda Kowwn gns ypaBHeHUs TennonpoBoaHOCTU. ViccnenoBaHne egUHCTBEHHOCTUN peweHmns.
AHanuns pewenHnsa 3aga4m Koww.

Tema 18. Annuntnyeckme ypaBHeHUNA.EQMHCTBEHHOCTb pellieHusi. MeToabl peLlueHus.
JNeKLMoHHoe 3aHsiTne (2 4aca(oB)):

OCHOBHbIE rpaHUYHble 3a4a4v 4151 ANAUNTUYECKOrO ypaBHeHNs. EOMHCTBEHHOCTL pelweHns. MeTon,
pasneneHns NepeMeHHbIX pelwenns 3agaqn Qupuxne ona ypasHeHus Jlannacca.
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naboparopHas pabora (3 yaca(oB)):

Pewenwve 3anayn Oupuxne onsa kpyra.

Tema 19. JIuHenHble pa3HOCTHble ypaBHeHUSA. CyLL,eCTBOBaHUE peLUeHuns.
JNIeKLMOHHOe 3aHsiTne (2 4yaca(os)):

OcHoBHble NoHATUA. 3anada Koww ans pasHoCTHbIX ypaBHeHUA. OOHOPOAHblE YpaBHEHWS C
nepeMeHHbIMN KoadpdrumeHTamm. CBOMCTBO NMHENHO HE3ABMCUMOCTY pelweHns. Teopema o
peLeHnN.

naboparopHas pabora (3 yaca(oB)):

HeonHopoaHble pa3HOCTHbIE YpaBHEHMS C MOCTOSAHHbIMU KoadhdpuumeHTamun. BoloeneHne
NEeNCTBUTENbHOrO peLeHns.

4.3 CTpyKTypa M coagepxaHue caMOCTOATENIbHOMN paboThbl AUCLUNNUHBI (MOAYNS)

Buabi
Paspen Cemect Hepens | camoctositenbHoM [TpyA0eMKOCTb| g;?a%“g:'o:?:;gaga
AuvcumnnuHbl pcemecrpa pabortbl (B yacax) 260TbI
CTyOEeHTOB P
Tema 1. ObbIKHOBEHHbIE
AndopepeHumnanbHble
ypaBHeHus. [prmMepsbl
NoAroToBK
3agad, NpuBOASALWMX K 3 ﬂgﬂ a?ug erg 4 JomalHee
" |0ObIKHOBEHHbIM 3anaHns 3ajaHue
andpdpepeHunanbHbIM
YPaBHEHUSIM.
Tema 2.
OundpdepeHunanbHblie
ypaBHEHUS NepBoro noAroToBka
MallH
. [nopsaoka,He 3 JomaliHero 4 ggﬂ:Hmeee
paspeLeHHble 3agaHug
OTHOCUTENbHO
npon3aBoOHOMN.
Tema 3. Cucrtemsl
NIMHEAHbIX noaroToeka
00ObIKHOBEHHbIX 3 noMawHero 4 IomallHee
" [AndpdpepeHumnanbHbIX 3anaHus 3apaHne
ypaBHEHWI NepBoro
nopsaka.
Tema 4. ABTOHOMHbIE
CUCTEMDI NoOAroToBKa K
. |amdpdoepeHumanbHbiX 3 KOHTPONbHOW 4 Kc;ggp;ganaﬂ
ypaBHeHuii. ®a3oBble paboTte P
NpocTpaHcTBa.
Tema 5. JlnHenHoe
n HUManbH NoAroToBK
AndochepeHumnanbHoe oarotoska OMAWHEe
. |[ypaBHeHue ¢ 3 JomatiHero 4 3ananne
NOCTOSIHHbIMU 3apaHus
KoadodpmumeHTamu.
Tema 6. JlnHelHoe
HeoOHopo4HOEe
NOAroToBK
andodpepeHumnanbHoe 3 ugﬂaczugerg 5 JomauiHee
" lypaBHeHue ¢ 3ananHmus 3apjaHve
NOCTOSHHbIMU
KoappuumeHTamm.
PeructpauunoHHbIin Homep 917114 DAEKTPOHHEH
Bi) YHUBEPCHTET
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Buabl
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb g;?ﬂg:;:?:;gﬂg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P
Tema 7. HopmanbHas
cuctema
v andodoepeHumnanbHbIx 3 Egﬂ;ﬂﬁ:r'(g 5 JomauiHee
" lypaBHeHWUM C 3anaHus 3ajaHve
NepeMEHHbIMU
KoappuumeHTamm.
Tema 8. JluHeliHoe
angodgoepeHumanbHoe noaroTtoska foMalHee
8. lypaBHeHVe n-nopsokac| 3 JomaluHero 5 sananme
NepeMEHHbIMU 3anaHus
KosgoouumneHTamu.
Tema 9. JInHelHble NO4roToBKa
g |yPaBHEHMSA B 4aCTHbIX 3 [OMALHErO 5 nomallHee
" |INpOn3BOOHbIX NEPBOro sanaHns 3afjaHve
nopsioka.
Tema 10. 3apaya Koww.
10 MpubnuxeHHble 3 Egﬂ;ﬂgeBrKg 5 nomalHee
‘IMeToabl peweHuns 3ananns 3ajaHwue
3apgayum Koww.
Tema 11. MeToqbl no4AroToBka
11.|PyHre-KytTa. Teopema 3 JomallHero 5 ggx::JMHee ©
CXOOUMOCTH. 3anaHus
Tema 12. lNpumep MOLrOTOBKA
1o [1OCTPOEHME METOAa 3 OMAWHEr0 5 nomMaulHee
"IPyHre-KyTTa BToporo 3a0aHus 3ajaHue
nopsoka.
Tema 13. YpaBHeHus B
YaCTHbIX NPOU3BOAHbIX noarotoska
13.|BTOPOrO Nopsaka. 3 JomallHero 5 ggx::JMHee ©
Knaccudumkauns 3agaHus
ypaBHEHUI.
Tema 14. BoiBog
14 |yPaBHeHMS KonebaHus 3 Egﬂ;ﬂﬁeBrKg 5 LomalHee
"IcTpyHbl. 3apava Koww. 3ananns 3ajaHne
dopmyna danambepa.
Tema 15. MeTon
pasneneHuns noaroToska
15.|nepemMeHHbIX peleHns 3 JoMalHero 5 gg;::JMng
3a4a4n o cBo6OAHbIX 3agaHns
KonebaHnsix CTPyHbl.
Tema 16. BoiBoa noarotoska
16.|ypaBHeHNS 3 JomallHero 5 ggx:ﬂJMHee ©
TEeNnonpPoOBOAHOCTMW. 3agaHus
Tema 17.
Mapabonunyeckmne MOAroToBKa
17.lypaBHeHus. Metonq 3 fomalHero 5 ggz::lmfe
pasgeneHuns 3anaHus
NEepPEMEHHBbIX.
PervcTpaumoHHblii Homep 917114 PAEKTPOHHDIH
Bl VHUBEPCHTET
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Buabl
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb ;%%%::):?:;Ezg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYyAOEeHTOB P
Tema 18.
dnannTnyeckue noAroToBka
18.lypaBHeHNA.EQUHCTBEHHOCTES JomallHero 5 ggx:l:”;ee ©
peweHuns. Metoapl 3apaHug
peweHns.
Tema 19. JlnHelHble
Pa3HOCTHbIE noaroToBka K
19.lypaBHeHus. 3 KOHTPOIbHOM 5 KszEZ”bHag
CywecTBoBaHue pabote P
peweHuns.
Wtoro 90

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

O6y4yeHne NPoncxXoanT B OOpMe NEKLIMOHHBIX U NPAKTUYECKNX 3aHATUI, @ TakXKe CaMOCTOATENbHOM
paboTbl CTYEHTOB.

TeopeTnyeckuin Matepman nanaraetcs Ha nekumsx. MNpryem KOHCNEKT NeKunid, KOTOpbI OCTaeTCcs y
CTydeHTa B pe3ynbTate NpOoCyWmBaHNSA NEKLMN HE MOXET 3aMeHUTb y4ebHrK. Ero uensb -
POPMYNNPOBKA OCHOBHbIX YTBEPXAEHWUIA 1 onpeneneHuid. Mpocnywas nekumio, NoNe3Ho
03HaKOMUTbCS ¢ bonee NOAPO6HbLIM N3NOXEHNEM MaTepuana B y4ebHuke. CnMcok nuteparypbl
pasfeneH Ha Be KaTteropumn: HeobxoAMMbI 45 CAAYUN 3a4eTa MUHMYM U LOMNONHUTENbHAS
nuTeparypa.

3yyeHune kypca nogpasyMeBaeT He TONbKO OBladeHne TeopeTnieckmm MaTepranoM, Ho 1
nonyYyeHne NpakTUYeCKnx HaBblKOB ANns 6onee rnybokoro NOHMMaHNs pasnenos AUCLUUMNHDI
"OundgocbepeHumnanbHble 1 Pa3HOCTHbIE YPaBHEHUS" HA OCHOBE peLleHNs 3a4a4 U yrpaXHEeHUN,
NNNIOCTPVPYIOLLNX [OKA3blIBAEMbIE TEOPETUYECKME MONOXEHNS, @ TakXe pas3BuTme abCcTpakTHOro
MbILWIEHNS 1 CNOCOOHOCTM CaMOCTOATENBHO [0Ka3blBaTb YACTHbIE YTBEPXKAEHNS.

CamocTosaTenbHas paboTta npeanonaraeT BbiMOMHEHME fOMaLWHKX paboT. MNpakTuieckne 3agaHus,
BbIMOMHEHHbIE B ayANTOPUM, MPeAHa3HayYeHbl 418 ykasaHus obWwmnx MeToL0B pelleHns 3anay
onpeneneHHoro Tuna. 3akpenuTb HaBblKM MOXHO NLWb B Pe3yNbTaTte CaMOCTOSTENIbHON paboThl.
Kpome Toro, camocrositenbHas pabora BkIo4aeT NoAroToBky K 3a4eTy. [Mpu noarotoeke K coaye
3ayeTa BeCb 06beM paboTbl PEKOMEHOYETCS pacnpenensTb PABHOMEPHO N0 AHSAM, OTBEAEHHbIM ANS
MOArOTOBKW K 3a4€Ty, KOHTPONMPOBATb KaXAblA AEHb BbINONHEHNS paboThl. Jlyylwe, ecnm MOXHO
NepeBbINONHUTL NnaH. Toraa scerna byneT pe3eps BPEMEHMN.

6. OLueHOUHble CPeACcTBa AJ1sl TEKYLLLEro KOHTPO/S yCreBaeMOCTH, MPOMEeXYTOUYHOM
aTTecTauum No UToram OCBOEHUS OUCLUNNMHDBI U yYyeOHOo-MeTooMUYeckoe obecneyeHune
CaMOCTOSsITe/IbHOW paboThl CTYAEHTOB

Tema 1. O6bIKHOBEHHbIe audpdpepeHumanbHbie ypaBHeHuUs. MpuMepbl 3apady, NpMBOASALLUX K
06bIKHOBEHHbIM AudpdoepeHLnanbHbIM YpaBHEHUSIM.

noMallHee 3afaHne , NpUMepPHbIe BOMPOCHI:

Halitn obwee peweHne ypaBHEHWN C pa3aensiowmMUCs NePeMEHHbIMI, YPaBHEHWIA CNPaBOl YacTbio
C OPOBHO NNHEHBIM apryMEHTOM, ypaBHEHMS B MONHbIX AudpdoepeHumanax.

Tema 2. OudbchepeHumanbHblie ypaBHEHUSA NEPBOro NnopsaanKa,He paspeLleHHble OTHOCUTESIbHO
npon3aBoaHOMN.

JOoMallHee 3a4aHune , NpnuMepHblie BOMNPOChHI:

Haiitn peweHne ypaBHeHWI A NePBOro Nopsikaa HEsSIBHbIX OTHOCUTENbHO NPOU3BOAHON. [pUMeHUTbL
pasHble NPUEMbI PeLLeHUsI.

PernctpaunoHHbii Homep 917114
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Tema 3. CucteMbl IMHENHbIX 0ObIKHOBEHHbIX AudodepeHunanbHbIX ypaBHEHU NepBOro
nopsaka.
JoMallHee 3aaaHune , NpuMepHble BOMpPOCHI:

Halitu peweHne cuctem nuHeHbIX gudpepeHumnanbHbiX YpaBHEHWA NEPBOro nopsiaka B crnyyae
IBYX, TPEX N YeTblpex ypaBHeHU. [MpoBepka NMHENHON He3aBUCUMOCTH peleHnii. OnpeneneHne
obLero peweHmsl.

Tema 4. ABTOHOMHbIE cucTteMbl anddpepeHunanbHbIX ypaBHeHUH. Pa3oBble NPOCTPaHCTBA.
KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

PeweHmne npocTeiwumnx 0ObIKHOBEHHBIX AMPePEHLMANbHBIX YPaBHEHWIA NEPBOrO NOPSAKA, CUCTEMDI
N3 OBYX YpaBHEHWNA.

Tema 5. JluHenHoe andpcpepeHumnanbHoe ypaBHeHUe € NOCTOAHHbIMU KO3dhpuLmeHTaMu.
JoMalwHee 3afaHune , NpUMepHble BOMPOCHI:
PewnTtb ypaBHeHMS TpeTbero nopsaka. Boloennte 0enCcTBUTENbHbBIE PELLEHUS.

Tema 6. JluHenHoe HeogHopoaHoe anddepeHunanbHoe ypaBHEHUE C MOCTOAHHbIMU
KoadppuumueHTamu.

oomatllHee 3agaHue , NPUMepHbIe BOMPOCHI:

MeTton HeonpeaeneHHbIX KO3PULIMEHTOB. PelunTb HeoOHOPOAHbIE YpaBHEHUS. HaiTh yacTHoe u
oblwee peleHme.

Tema 7. HopmanbHasa cucteMma aucdpepeHumanbHbIX ypaBHEHUN C NepeMeHHbIMU
KoadppuumeHTamn.

noMalHee 3afnaHue , NpUMepPHbIe BOMPOCHI:

MeTonom Bapumaunn NOCTOAHHbIX HaNTK peweHne CUCTeMbl U3 OBYX N TpeX ypaBHeHvu7|. YcTaHoBUTb
NIMHENHYIO He3aBNUCUMOCTb peLuean7| COOTBETCTBYIOLWEN O,El.HOpO,EI,HOVI CUCTEDbbI.

Tema 8. JluHenHoe andpchepeHumnanbHoe ypaBHeHUe h-nopsiaka ¢ nepemMeHHbIMU
KoadppuumueHTamn.

JOoMallHee 3aaHune , npuMepHblie BOMNPOChHI:

Haitu pelweHns nMHenHoro ypaBHeHs TPeTbero, Y4eTBepToro nopsaka nyTeM CBUOEHNS K CUCTEME
ypaBHEHWIA.

Tema 9. JInHerHble ypaBHEHUS1 B YaCTHbIX MPOU3BOAHbIX MepBOro nopsioka.
JOMallHee 3ajaHne , NPUMEpPHbIE BONPOCHI:

PewnTb ypaBHeHWe NepBOro nopsifika ¢ TpPeMsi HE3aBUCUMbIMU NEPEMEHHbIMU. HaliTu
hyHOaMeHTanbHoe 1 obuee peweHune.

Tema 10. 3apaua Kown. MpubnuxeHHblie meToabl pelleHus 3apaum Kowmn.
JoMallHee 3afaHune , NpuMepHble BONpPOCHI:

Hantn meTooom diinepa peleHme CMCTEMbI ABYX HENMHENHbIX AndddoepeHunanbHbIX YpaBHEHW
nepsoro nopsaka. OueHnTb NOrpewHOCTb PELLEHS.

Tema 11. MeTonbl PyHre-KyTTa. Teopema cXo04UMOCTH.
LoMalluHee 3afaHune , NpyMepHbIe BONPOCHI:

MeTtonom PyHre - KyTTa 4eTBEpPTOro nopsiika HamTu peLeHne CUCTEMbI YETbIPEX YPABHEHWIA.
BbISICHUTb 32aBMCMMOTb TOYHOCTU PELEHMS OT Wara CeTKW.

Tema 12. NMpumep noctpoeHne metona PyHre-KyTtra BTOpOro nopsaka.
JoMallHee 3agaHuve , NpuMepHbie BOMPOChHI:

$IBHbIM MEeTOLOM Afamca HalnTW pelleHne CUCTEMbI ABYX YpaBHEHUN. CpaBHUTbL C peweHnem no
metony PyHre - KyTta BTOpOro nopsaka.

Tema 13. YpaBHeHuUSs1 B YaCTHbIX MPON3BOOHbIX BTOporo nopsaka. Knaccucpukauus
ypaBHeHUM.

oomatllHee 3aaaHue , NPUMepHbIe BOMPOCHI:

MpuBeCTM K KAHOHMYECKOMY BULY AndpdbepeHunanbHoe ypaBHEHNE BTOPOro Nopsiaka B Cnyyae Tpex
nepemMeHHbIx. ONpenennTb TN ypaBHEHNS.

Tema 14. BoiBo4, ypaBHeHUs KonebaHus cTpyHbl. 3agada Kowun. dopmyna Oanambepa.
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noMalHee 3afaHne , NpUMeEpPHbIE BOMPOCHI:

BbiBecTn cpopmyny Lanambepa Ans nonyorpaHNYeHHoN CTpyHbl. PewnTtb rpagonyeckmn 3anady o
COBCTBEHHbIX KONebaHMsX CTPYHbI.

Tema 15. MeToq pa3peneHusi nepeMeHHbIX peLleHUs 3aga4um o cBo60aHbIX KonebaHusx
CTPYHbI.

LoMallHee 3afaHne , NpUMepPHbIe BOMPOCHI:

MeToaooM pasfneneHns nepeMeHHbIX PelnTb ypaBHeHne nonepeyHbiX KonedaHuin CTePXHS C
rpaHNYHbIMKU YCNIOBUSIMU: KOHELL CBOOOEH, AeMCTByeT cuna, ynpyroe 3akpenneHue,
cocpenoToYeHHas macca.

Tema 16. BbiBOA, ypaBHeHUs1 TeNIONPOBOAHOCTW.
foMallHee 3afaHune , NpyMepHbIe BONPOCHI:

BblBO4 ypaBHEHWIA TENNONPOBOAHOCTY ANt BECKOHEYHOrO CTEPXXHS COCTaBIEHHOrO M3 OBYX
CTEpPXHEN.

Tema 17. MNapabonuyeckue ypaBHeHusi. Meton pasneneHusi nepemMeHHbIX.

[oMallHee 3aJaHve , NPUMEpPHbIE BONPOCHI:

Pacuntatb Temnepatypy B CTEPXHE C y4eTOM TeN00OMEHOM C OKpyXatoLel cpenoi.
Tema 18. dnnuntnyeckme ypaBHeHUA.EQMHCTBEHHOCTb pelleHus. MeToabl peLlueHus.
JoMallHee 3ajaHve , NPUMepHbIe BONPOCHI:

Haintn peweHune ypaBHeHus Jlannacca B KOnbLe, kBagpare.

Tema 19. JIuHeHble pa3HOCTHble ypaBHeHUS. CyLlecTBOBaHUE peLleHus.
KOHTponbHas paboTta , NpUMepHbIE BOMPOCHI:

BbiBoa ypaBHeHun. MeTton pasgeneHnsi nepeMeHHbIX 415 BCEX TUMOB ypaBHEHUN.

Tema . UToroBasi oopma KOHTpOns

MprMepHbIe BOMPOCHI K 3a4ETy U 9K3aMEHY:

Mo paHHOW gucuMnanHe NpeLycMOTPEHO NpoBeaeHne 3adeTa. [prMepHble BONPOCh Ang 3a4eTa -
MpunoxeHuet.

MeToAbl peweHnsa NpocTenwnx augdpepeHumanbHbiX ypasHeHnin. PeweHmne nMHenHoro
AndbpepeHLmManbHOro ypaBHeHMs C NOCTOSIHHbIMU KoadhdmumeHTamm. dyHaameHTanbHoe peeHne
cucTeMbl andepeHLmanbHbIX ypaBHEHU C NOCTOSHHBbIMU KOadhdomumeHTamn. Metoq
HeonpeneneHHblXx koadnuneHToB. lNprBeaeHne K kKaHOHNYeckoMy Buay. BbiBoa ypaBHeHUA
konebaHus cTpyHbl. BoiBoa ypaBHeHMs TennonposogHocTy. Meton Siinepa. MeTton
npenukTop-koppekTop. Popmyna Ldanambepa. Meton pasneneHns NnepeMeHHbIX 4ns
runepbonnyeckmnx nepeMeHHblx. Meton pasneneHms nepemMeHHbIX 4ns napabonnyeckoro
ypaBHeHus. PelweHne ypasHeHus Jlannacca B kpyre. Teopema o cxogumocTtu metona PyHre-KyTTa.

7.1. OcHoBHas nuTeparypa:

1. Knscos C.H. OudbdepeHumanbHble ypaBHeHUs. OCHOBbI TEOPUM, METOAbI PELEeHNs 3aaay:
yuyebHoe nocobue / C. H. Kusicos, B. B. LWypbiruH; KasaH. goenep. yH-T.- KasaHb: [KazaHckuii
yHusepcuteT], -2011.-112 c.

2. 9nbcronby J1.9. OndpepeHumnanbHble ypaBHEHUS: y4eOHNK ANs (ON3NYECKUX 1
hr3MKO-MaTEMATNYECKNX (PakynbTeToB yHUBepcutetos / J1. 9. dnbcronbu.?U3a. crep..?Mocksa:
URSS: [M3a-80 JTIKW, 2013].-309 c.

3. TyraHbaes, A. A. [lndochepeHumanbHble ypaBHEHNS [ONeKTPOHHbIN pecypc] : y4eb. nocobue / A.
A. TyraHbaes. - 2-e uag., ctepeotun. - M. : ®JIMHTA, 2011. ? 31 c.

http://www.znanium.com/go.php?id=454637
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4. MNaHTeneesa, A. B. ObblkHOBEHHbIE AMdpepeHLmanbHble ypaBHeHUs . MNpakTnyieckunii Kype
[OnekTpoHHbIN pecypc] : y4eb. nocobue ¢ MynbTuMeamna conposoxaeHvem / A. B. MaHTeneesa, A. C.
Akumosa, K. A. Pbibakos. - M.: loroc, 2010. - 384 c.

http://znanium.com/bookread.php?book=469288

5.0emunposuy B.I1., MogeHos B.I. OuddepeHumnanbHbie ypaBHeHus. - M.: JlaHb, 2008. - 288 c.
URL: http://e.lanbook.com/books/element.php?pl1_id=126

6.TpeHoruH B. A. O6bikHOBEHHbIE AndbdhbepeHUmanbHble ypaBHeHus. - M. dusmatnut, 2009. - 312c¢.
http://e.lanbook.com/books/element.php?pl1_id=2341

7.2. JlononHuTenbHasa nuteparypa:

1. Kaprawes A.lN., PoxaecteeHcknid B.J1. ObblkHOBEHHbIE AndbdepeHUnanbHbIe yPaBHEHUS 1
OCHOBbI BapuaunoHHoro ucyucnenus. - M.: Hayka, 1980, 287 c.

2. 9nberonby J1.9. AuddepeHunanbHbie ypaBHEHNS U BapuaLMOHHOE ucHucneHume. - M.:
Enuntopuan YPCC, 2002, 319 c.

3. dununnos A.®. C6opHUK 3aay nNo audpdpepeHumnanbHbiM ypasHeHusm. - M.: xesck: PXI,
2005, 174 c..

4. Mokenyes, Banepuin CtenaHosuny. BeegeHne B Teopuio andpdpepeHumnanbHbiX ypaBHEHWIA:
yuyebHoe nocobue / B. C. MokeityeB; KasaH. roc. yH-1.-KasaHb: 13a-Bo KasaH. roc. yH-Ta, 2008.-46
C.

5. Mokeiiyes B.C. NpakTnyeckue 3aHATUSA N0 andpepeHLmanbHbIM YPaBHEHNSAM:
yuyebHo-meToamyeckoe nocobume / B. C. Mokeityes; KasaH. roc. yH-T - KasaHb: M13a-Bo KazaHckoro
rocyfnapCcTBeHHoOro yHusepcurera, 2009, 63 c.

7.3. UHTepHeT-pecypcChbl:

Kpatkun cnpaBo4HuK coopmyn no matemartumke - http://matembook.chat.ru/
ObpaszoBatenbHblii nopTan no matematuke - http://www.math.ru/

MopTtan pecypcos No eCTEeCTBEHHbIM Haykam - http://en.edu.ru/

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

Calt aneKkTpOHHbIX PecypcoB No matemaruke - http://www.exponenta.ru/

8. MarepuanbHo-TexHU4yeckoe obecrneyeHne QUCLMUNINHbI(MOAYNS)

OcBoeHve gucuunnuHbl "OdundpdepeHumanbHble ypaBHeHUS" npegnonaraet UCNonb30BaHme
CnefyloWero MmaTepuanbHO-TEXHUYECKOro 0becneyeHmns:

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HANIMYUN B
3NeKTPOHHO-6ubnnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpefoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHnst KpynHEeNWmnx POCCUNCKNX Y4EHbIX, PYKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, nNpenogasartenei Beaywmx By30B CTpaHbl, BbICOKOKBANMGIULMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brusHeca. PoHL 6nbnmMoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHN 0Bpa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yuebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUUKNONEaNnN, CAOBapU U CNPaBOYHNKN,
3aKkoHo4aTeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeunanbHble Nnepnognyeckme n3gaHms n n3naHus,
BbiNyckaeMble nsgatenncrsamm By30B. B HacToswee spems 965C ZNANIUM.COM cooTteetcTByeT
BceM TpeboBaHMsAM pefepanbHbIX roCyaapCTBEHHbIX 06pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.
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YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HAIMYUN B
3NEKTPOHHO-6MbNMoTEYHOI cucTeMe MapatenbcTea "flaHb" , 4OCTYN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MNapatenbctea "/laHb" BKOYaET B cebs aNEeKTPOHHbIE BEPCUMUN KHUT U3AaTENbCTBA
"IlaHb" 1 Opyrnx Beaywmux n3natenbcTB y4ebHo nuTepaTtypbl, @ TakXXe 9NeKTPOHHbIE BepCUm
nepuoanyecknx N3aaHuim no eCTeCTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbiM Haykam. ObC
N3patenbcTBa "/laHb" obecneynBaeT LOCTYN K HAy4HO, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyecknm n3naHmam no MakCManbHOMY KONMMYECTBY NPOOUIbHbLIX HanpasneHui ¢
cobntoeHneM BCeX aBTOPCKUX M CMEXHbIX Npas.

Nekumm n npakTnyeckme 3aHATUSA NO AUCLUNAMHE NPOBOAATCS B ayANTOPUW, OCHALEHHON AOCKOM U
MEeNoM(MapKepoM).

Mporpamma cocTtasneHa B cootBeTcTBum ¢ TpeboBaHnsmm ®rOC BINO 1 y4ebHbIM nnaHoM no
HanpasneHutio 010400.62 "lpuknagHaa marematmka n nHgopmartmka" n npouno NoaroTosku
CuncTeMHoe nporpamMMupoBaHue .
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ABTOpP(bI):

MnewmHcknn H.B.

BonowaHosckas CeetnaHa HukonaesHa
" 201 _r.

PeueH3eHT(bl):
baxtuesa J1.Y.
" 201 __ .
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