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Mporpammy ovcumnnnHbl padpaboTan(a)(n) npodeccop, A4.H. (npodeccop) banaknH A.B. Kadenpa
Teopumn oTHoCUTENbHOCTK K rpasuTaunm OtoeneHne gusnkm , Alexander.Balakin@kpfu.ru ; goueHr,
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1. LLlenu ocBoeHUs AMCUUMIUHDI

Kypc nekuwnii "OdndpcpepeHumanbHble ypaBHEHNS 1 BAPUALIMOHHOE MCYUCTIEHME" COCTONT 13
cnepyowmx pasnenos: dugdepeHunansHble ypaBHeHNs 1-ro nopsiaka ¢ 04HOW HEM3BECTHOM
byHKUMe. YpaBHEHUS, He pa3peLleHHblE OTHOCUTENBHO NPON3BOAHON. YpaBHEHMS N-ro nopsaka.
YpaBHeHus, gonyckarowme noHnxeHne nopsiaka. JlimHerHole ypaBHeHns n-ro nopsiaka. Obwas
TEOpUS NMHENHbIX CUCTEM. JIMHEHbIE CUCTEMBI C MOCTOSIHHBIMU KO3dhdomumneHTamn. Teopus
YCTONYMBOCTW. YPaABHEHUS C YACTHBIMY NPON3BOAHBIMY NEPBOro0 NOpsaKa.

Llensimm ocBoeHust gucumnnuHbl (Moaynst) "OudpdoepeHumnanbHble ypaBHEHUS" SBNSETCS 3HaHMe
OCHOBHbIX MOMTIOXEHMNI TEOPUN ANGIPEPEHLMANBHBIX YPABHEHWUIA U OBNAAEHNE METOLAMUN PEeLleHNs
COOTBETCTBYIOWMX 3a4a4 U YNPaXHEHWI;

2. MecTO AMcUMNNUHBI B CTPYKType OCHOBHOM 06pa3oBaTtefibHOM NPOrpamMmmbl BbICLLETO
npocpeccuoHanbHoro o6pasosaHus

LaHHas yyebHas oncumnnnHa BkodeHa B pasgen "b1.6.19 OucumnnnHbl (Moaynm)" OCHOBHOM
obpasosaTtenbHol nporpammbl 03.03.03 Pagnodumanka n oTHocuTcs K 6a30BoW
(obwenpogoeccroHanbHom) Yactn. OcBanBaeTcs Ha 2 Kypce, 3 ceMecTp.

ducunnnuHa "ondpdepeHumanbHbie ypaBHEHUS" BXOAUT B MATEMATUYECKUIA U €CTECTBEHHOHAYYHbI
LUK GUCLUUNINH.

3. KomneTteHuumn obyuarowerocsi, popMupyemble B pe3ynbTare 0CBOEHUS AUCLUMIINHbDI
/mopyns

B pe3ynbTate 0CBOEHUSI AMCLMNINHBI (QOPMUPYIOTCS CReaytowme KOMNeTEeHUNN:

PacwumdopoBka
npuobpeTtaemMon KOMNETeHUUn
CNOCOBHOCTLIO K OBNafeHnto 6a3oBbiMM 3HaHUSIMK B 06nactu
onK-1 MaremMaTtukn N eCTECTBEHHbIX HayK, NX NCMONb30BaHWUIO B
npogoeccnoHanbHoOn AesaTenbHOCTU

Lncbp komneTeHUUN

B pesynbtaTe 0CBOEHUS OUCUUMINHBI CTYOEHT:

1. DONXeH 3HaTb:

OCHOBHblE MONOXEeHUs Teopun aupdoepeHumnanbHblX ypasHEHUA 1 BaAPUALMOHHOIO UCYUCNEHUS;
2. DONTXEH yMeTb:

YMETb UCMONMb30BaTb MOHATUSA N METOObl AUCLMMNMHBI NPU peweHnn 3a8ay, BO3HUKALWWX B
TeopeTnyecKomn N MmaTtemMaTmnyeckon gomnamke.

3. DONXEH BnaneThb:

MeTo4amn peleHns COOTBETCTBYIOWNX 3a0a4 N yNpaXHeHWn; BnageTb MeToaaMm NHTErpupoBaHns
Kak 0ObIKHOBEHHbIX AUdppepeHUnanbHbIX ypaBHEHNI U AMdddEePEHLMANbHbIX YPAaBHEHWNIA B YACTHbIX
NPON3BOAHbIX, TAK M CUCTEM TaKNX ypaBHEHWUN;

4. nONXeH OJEMOHCTpUMpoOBaThb CMOCOBHOCTb 1 FOTOBHOCTb:

NCMonb3oBaTb METOAbl TEOPUN AndpdepeHLmManbHbIX YpaBHEHW 1 BAPUALIMOHHOTO MCYMCIEHMS NpW
peweHny 3a8ay, BO3HNKALWMX B TEOPETUYECKON 1 MaTeMaTUYECKO (ON3MKe.
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4. CTpyKkTypa U cogepXxaHue OUCLMUMNIUHBI MOAYNs
Obwas Tpya0eEMKOCTb AUCLIMIMIIMHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHnL(bl) 144 yaca(os).
dopMma NPOMEXYTOYHOro KOHTPONS ANCUUNANHBIL: 9K3aMeH B 3 ceMecTpe.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6annos, N3 HMX Tekylwas paboTta oueHmaeTcs B 50
6annos, nTorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO NS [onycka K 3a4eTy
28 6annos.

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

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

55-70 6annos - "ynoBnetBoputenbHO" (YO0B.);

54 6anna n MeHee - "HeyoBNEeTBOPUTENLHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTtbl No AucCUUnIMHe/ MOAYNIO
TemaTnyeckuv nnaH gucUUNAUHbI/MOAYNS

Bupabl n yachbl
ayauTOpHOM paborThbl,
Pasnen MX TPYAO0EMKOCTb

Henens B yacax Tekywue doopMbl
N Ancunnnie CeMecTPcemectpay (8 8020 KoHTponS

MpakTK-|abopa-
Nekuun| yeckue TOPHble
3aHATUA paGOTbI
Tema 1. dugodpbepeHumanbHblie KoHTponbHas
1. lypaBHeHus 1-ro nopaaka ¢ ogHou 3 1-3 8 10 0 |pabota

HEen3BeCTHOM PyHKLUVEN.

0 YCTHbIN onpoc

2. |Tema 2. YpaBHeHus n-ro nopsaka. 3 4-7 8 8
Tema 3. Cuctemsl YCTHbIN onpoc
. andogoepeHumnanbHbiX ypaBHEHNIA. 3 8-11 8 10 0
4 |Tema 4. SnemeHTbI Teopum 3 1214 6 4 o [|YcTHbIA onpoc
YyCTONYMBOCTW.
KoHTponbHas
Tema 5. YpaBHeHNS C HaCTHbIMU
5. NPOV3BOAHbIMM MEPBOro nopsaka. 3 15-17 6 4 0 |pabora
Tema . torosas popma KOHTpoOns 3 0 0 0 OK3amen
WNtoro 36 36 0

4.2 CopepxaHvue oUCLUNIUHDI
Tema 1. OudbdepeHumanbHblie ypaBHeHNS 1-ro nopsigka ¢ 0o4HON HEM3BECTHOW (PyHKLMEN.
NeKLuMoHHoe 3aHsiThe (8 yaca(os)):

OunchhepeHumanbHble ypaBHeHNs 1-ro nopsiaka ¢ O4HOW HEU3BECTHOM coyHKUmen. PopmMynuposka v
L0Ka3aTeNbCTBO TEOPEM CYLLECTBOBAHUS N €AMHCTBEHHOCTMN peleHns. OCHOBHbIE MHTErPUPYyEMbIE
TUNbl ypaBHEHWI 1-ro nopsaka. YpaBHEHUS, He pa3peLleHHble OTHOCUTENIbHO MPON3BOLHOWN.

npaktnyeckoe 3aHsitne (10 4aca(os)):

YpaBHeHVs ¢ pasgensiowmmmncs nepeMeHHbiMr. 3anadm 51-60 ua [3]. OoHopoLaHbIe ypaBHEHUS.
3apaum 101,102, 107,108,113-116,119,120, 13 3apga4yHuka @ununnos "COOpHMK 3a8a4y no
andbdpepeHumanbHbiM ypaBHeHUAM" . JIMHeHble ypaBHEHUS nepeoro nopsaaka. 3agadym 138,140,
147,150, 161,163 YpaBHeHMs B NOMHbIX AudpdepeHumanax, UHTErpupyowmin MHOXuTenb. 3aaaqu
186,187,192,193,195,196. YpaBHeHMS, HE pa3peLlleHHble OTHOCUTENbHO NPON3BOAHON. 3ana4n 256,
257,271, 272, 282, 283, 293, 296.
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Tema 2. YpaBHeHuMs n-ro nopsaka.
JNIeKLMOHHOe 3aHsiTue (8 4aca(os)):

YDaBHeHI/IFI Nn-ro nopsaka. YDaBHeHI/IFI, Jonyckarwuwmne noHn>XeHuns nopsoka. JInHenHble YpaBHEHUSA
Nn-ro nopsaka. Obuwee peuweHne NVHENHOro O4HOPOOHOIr0O YpaBHEHUA. JInHenHble HEOOHOPOAHbIE
ypaBHEeHN4 N-ro nopsgka. Obuwee peweHne NIMHENHOrO HEO4dHOPOOHOIo ypaBHEHNA. JInHenHbIe
OQHOPOOHbIE YPaBHEHNS C MOCTOSAHHbLIMU KO3DPULMEHTAMU U NX PELIEHNE. JTInHenHble
HEeOOHOPOAHbIE YpaBHEHUS C NOCTOAHHBIMU KO3(hPULUNEHTAMN N HAXOXOEHWE OAHHOMo peweHns
ONns pa3/indHbiX BUOOB ceoboaHoro yneHa. Meton Bapuvaunn npon3BosibHbIX NMOCTOSAHHDIX.

npakTudeckoe 3aHsitne (8 yaca(os)):

JInHenHble ypaBHEHMS C NOCTOSHHbIMK KoadbdpmumeHTamm. 3agadm 515, 516, 519, 520, 527, 528,
5383, 534, 537, 538. JInHeliHble ypaBHEHUS C NOCTOSHHbIMU KOadodomLUmMeHTaMn. 3agaqn 541, 543,
545, 547, 575-578, 589, 590, 595, 598.

Tema 3. Cuctembl andpdpepeHUNanbHbIX YpaBHEHUNA.
JNleKLMOHHOe 3aHsiTne (8 4aca(os)):

CucTembl ondhepeHumanbHbiX ypaBHeHWA. HopManbHas cuctema. Teopema CylweCcTBOBaHNS U
€[MHCTBEHHOCTU pelweHns. CUcteMbl NMHERHbIX ypaBHEHUA. CUcTeMbl 0GHOPOOHbLIX YPaBHEHWUIA.
TeopeMbl 0 peweHnn. BpoHckunaH pewexns. dyHoameHTanbHas matpuua. Obuee peweHne u
peweHve 3ata4un Kowwn B MaTpmyHoi goopme. Cructema HeOLHOPOAHbIX ypaBHeHui. Oblwee
peweHve 1 pelweHne 3aaadn Kowm B MaTpuyHoi popme. HaxoxaeHne MHTerpmpyembix KoMbrHaumi
INs CUCTEMbI 1 NepBble NHTerpanbl. PeleHne cucTemMbl ypaBHEHWA, 3a4aHHbIX B CUMMETPUYHOM
doopme. VIHTerpuposaHne cuctembl audpgoepeHLumanbHbiX ypaBHEHWI MyTEM CBEOEHNS K OOHOMY
ypaBHeHuto 6onee BbICOKOro nopsiaka. CcTeMbl IMHENHbIX ypaBHEHWI C MOCTOSHHBIMM
KoatppuLmeHTamn. Xapaktepnctuyeckoe ypasHeHe ans 04HOPOLHOM CUCTEMbI U
xapaktepucTunyeckue yucna. PeweHvne ogHOPOOHON cucTeMbl. PelweHne HeogHOPOLHOM CUCTEMBI,
MeTopn BapuaLmm Npon3BosibHbIX NOCTOSHHbIX. [TOHATUE O KpaeBbix 3agadax. 3ajaya
Wrypma-Jinysunnga. ®yHkumna I'puHa. MeTton noctpoeHus doyHkuum ['puHa. dunsunyeckas
NHTepnpeTtaums pyHkuum IprHa.

npaktnyeckoe 3aHsitne (10 4yaca(os)):

Kpaesble 3apaun. 3agaun 751 ? 754, 764-767, 772, 773, 778, 779. JINHEeNHbIE CUCTEMBI C
NOCTOSAHHbIMK KOadbpuumeHTamn. 3anayum 786 ? 791, 796-799. JInHeliHble CUCTEMbBI C NOCTOSAHHBIMN
KoagogomumeHTamu. 3agaym 801 ,802, 806, 807, 826 ? 829, 846 - 850

Tema 4. dnemMeHTbl TEOPUM YCTONYMNBOCTU.
neKkumnoHHoe 3aHsitTne (6 yaca(os)):

OneMeHTbl Teopun ycToinunocT. OCHOBHbIE ONPELEeNeHUst U NOHATUS TEOPUM YCTONYNBOCTMY.
TpuBmanbHoe pelleHne 1 ero ycToindmeocTb no JlsinyHosy. MpocTeiiwme Tinbl To4eK NOKos Ans
OLHOPOAHOM CUCTEMBI IBYX YPABHEHWIA C [IBYMSI HEN3BECTHBIMU U UX YCTORYMBOCTb. O6
MccnenoBaHUM Ha yCTONYMBOCTb MO NepBOMY Npubnuxexunio. Meton doyHKUMM JlanyHoBa.
OcHoBHble TeopeMbl JsanyHoBa.

npakTudeckoe 3aHsitne (4 yaca(os)):

YcTohumBocTb, ocobble Toukun. 3anaym 899 ? 903, 915, 916, 961, 962, 971, 972, 981, 982.
Tema 5. YpaBHeHuMS ¢ YaCTHbIMWU NMPOU3BOAHBIMU NEPBOro nopsaka.

JNIeKLMOHHOoe 3aHsitne (6 4yaca(os)):

YpaBHeHs ¢ YaCTHbIMM NPOM3BOAHBIMM NepBoro nopsiaka. Obuee peweHve n 3apada Kown ons
NMHEHOTO ypaBHeHMs ; obluee peluieHre 1 pelueHve Kowwn ans KBasunmHemHoro ypaBHeHus.

npaktnyeckoe 3aHsitne (4 4aca(os)):

YpaBHEHMS B HACTHbIX MPOMN3BOOHbLIX NepBoro nopsaka. 3agayn 1167- 1170, 1173, 1174, 1182,
1183, 1194-1200.

4.3 CTpyKTypa u cogepxaHue caMOCTONATENIbHOM paboTbl AUCLUNNIUHBI (MOOYNS)
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Hepe- Bunbi Tpyno- KgJI-IOTF;)T)IJ::IISI

N Paspen Ce- | nsa caMoCTosiTe/IbHOM eMKOCTb| 1o

ANCUUNNNUHDI MecCTp| ceme paﬁoTbl (B ATenbHOM
cTpa CTYy[.EeHTOB yacax) paGoTh
Tema 1.
n HUMnanbH
AvdpcbepeHLmansbie KOHTPO/b;
ypaBHeHuns 1-ro -

1. - 3 1-3 [noarotoBka K KOHTPONbHOW paboTe 10 [Has
nopsaka ¢ 04HOM 26072
HEN3BEeCTHOM P
JoyHKUMEN.

Tema 2. CTHbIN

2. |YpaBHeHWs n-ro 3 | 4-7 |noarortoBka K YCTHOMY ornpocy 8 >(;n oc
nopsaka. P
Tema 3. CrCTEMb NOAroToBKa K yCTHOMY OMpocCy A

3. [andpdoepeHumanbHpix3 | 8-11 3} )(gn oc
YPaBHEHWIA. P
Tema 4. OnemeHTbl CTHBII

4. [Teopumn 3 |12-14|nogrotoeka K yCTHOMY onpocy 6 gn oC
YCTONYMBOCTM. p
Tema 5.

YpaBHeHus ¢ NOAroTOBKA K KOHTPONbHON paboTe KOHTPO/b;

5. [HaCTHbIMK 3 (15-17 7 |Hag
NPON3BOAHbIMY paboTa
nepBoro nopsaka.

Ntoro 36

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

Kpr nekumin n npakTn4ecknx 3aHATUN, OpraHM30BaHHbIX NO CTaH,EI,apTHOI7I TexXHonornm B
MHTepaKTMBHOVI doopMe C XMBbIM OManorom mMexay rnpernogasatefniem U CTy4EeHTOM.

6. OLeHOYHble cpeacTBa ANs TEKYLLLEro KOHTPO/S ycneBaeMoCTh, MPOMeXYTOYHOW
aTTecrauum rno MToramMm OCBOeHUsi AUCLUIMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTe/IbHOM paboTbl CTYA,EHTOB

Tema 1. OudcpepeHumanbHbie ypaBHeHUA 1-ro nopsiaka ¢ 0A4HOM HEU3BECTHOU PYHKLIMEHN.
KOHTpOnbHas paboTa , NpUMepHbie BONPOCHI:

PelweHve ypaBHeHWin nepsoro nopsaka: 1. ypasHeHne ¢ pasfensowmmmncs nepemMeHHbIMn. 2.
ypaBHeHUs, CBOASWMNECS K YPaBHEHUAM C pas3aensaiownMncs nepeMeHHbiMn. 3. IMHenHble
ypaBHeHus, ypaBHeHne bepHynnu, ypaBHeHne Prukatun. 4. ypaBHeHUS, He pa3peLleHHblie

OTHOCMTE/NIbHO NMPOU3BOAHOM. 5. ypaBHEHMS, OOMycKatoWwme NoHMXeHne nopsiaka.

Tema 2. YpaBHeHUs n-ro nopsigka.
YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:
YpaBHeHVs N-ro nopsaka. YpaesHeHuMs, gonyckarwme noHnxXeHus nopsaka. JInHenHble ypaBHeHUs
n-ro nopsiaka. Obuee peleHne NMHENHOro 04HOPOLHOrO ypaBHEHWS. JIMHEHbIE HEOAHOPOAHbIE
ypaBHeHus n-ro nopsiaka. Obuwee pelweHne NMHERHOro HE0AHOPOAHOMO YpaBHEHNS. JINHEHbIE
OLHOPOAHbIE YPaBHEHNS C MOCTOSAHHBIMU KO3hpULMEHTAMN N UX peleHune. JInHeHbie
HEO4HOPOLHbIE YPABHEHWNS C MOCTOSHHBIMU KOSI(PPULIMEHTAMN N HAXOXAEHNE OAHHOIO peweHns
LS pasnnyHbIX BUAOB CBOOOAHOMO YneHa. Meton Bapmaumm Nnpon3BobHbIX MOCTOSHHBbIX.
Tema 3. Cuctembl audpcpepeHunanbHbIX YPpaBHEHUNA.

YCTHbIA ONpoC , NPUMeEpPHbIE BOMPOCHI:
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CucTembl andhepeHumanbHbiX ypaBHeHWA. HopManbHas cuctema. Teopema CyleCcTBOBaHNS U
€0MHCTBEHHOCTU pelweHns. CUCTEMbI NMMHEHbIX YypaBHEHUA. CMCTEMbI OOHOPOOHbIX YPaBHEHWIA.
TeopeMmbl 0 pelweHnn. BpoHckmaH pewenns. dyHoameHTanbHas matpuua. Obuiee peleHne 1
peweHne 3anaym Koww B MatpuyHoi goopme. Cuctema HeOAHOPOLHbIX ypaBHeHuiA. ObLiee pelweHne
N peweHne 3agadn Kowwn B maTpmnyHoin coopme. HaxoxaeHne nHTerpupyembix KOMOrHaunii ons
CUCTEMbI U NepBble NHTerpanbl. PeweHne cuctembl ypaBHEHUI, 3a0aHHbIX B CUMMETPUYHON (hopMme.
VHTerpupoBaHue cuctembl audgpepeHumnanbHbiX YpaBHEHUA NyTEM CBEAEHUS K OOHOMY YPaBHEHUIO
6onee BbiICOKOro nopsinka. CMcteMbl NMMHENRHBIX YPaBHEHWIA C MOCTOSAHHBIMU KO3RPULIMEHTAMMN.
XapakTepucTnyeckoe ypaBHeHne ans 0gHOPOLHOM CUCTEMbI U XapakTepucTuieckmne yucna.
PeweHune ogHopoaHom cuctemol. PeweHrne HeogHoOpoaHom cuctemsl, Meton sapmaumm
NPOM3BO/IbHBIX MOCTOSAHHBIX. [MOHATME 0 KpaeBbix 3afadax. 3agada Wrypma-Jlnysnnng. OyHKumns
'puHa. MeTog noctpoeHusa goyHkumm ['puHa. Pusndeckas nHtepnpetaums yHkunm 'puHa.

Tema 4. dneMeHTbl TEOPUUN YCTONUUBOCTM.
YCTHbI ONPOC , NPUMEPHbIE BOMPOCHI:

ONeMeHTbl Teopun ycTon4neoctn. OCHOBHbIE OnpeaeneHns 1 NoHATUS TeOPUN YCTOMYNBOCTH.
TpuBranbHoe peleHne 1 ero ycTon4meocTb Mo JisnyHosy. [NpocTenwme Tunbl TO4EK NoKos ans
0OHOPOOHOWN CUCTEMbI ABYX YPABHEHWUIA C ABYMSI HEM3BECTHBIMU W UX YCTORYMBOCTb. OB
MccnepoBaHUM Ha YCTOMYMBOCTL MO NepBoMy Npubnmxenunto. Meton cpyHkuum JianyHoea. OCHOBHbIE
Teopembl J1anyHosa.

Tema 5. YpaBHeHUsi C YaCTHbIMM NPOM3BOAHLIMU NEPBOro NOPAAKa.
KOHTpO/bHas paboTa , NpUMepHbIe BOMPOCHI:

Cneundomkaums KOHTponbHon paboTbl: 1-3. JIMHeNHOe ypaBHEHNE C MOCTOSIHHbLIMY
KoagocpuumeHTamu. 4. Cnctema NMHERHbIX ypaBHEHWI C MOCTOSIHHbIMK KO3dpdomumeHTamm. 5.
YpaBHeHWe ¢ YacTHbIMM NPOM3BOAHbIMU. 6. iccnenoBaHme Ha yCTOWYMBOCTD.

Utoroeas cpopma KOHTpoOns
9K3aMeH (B 3 cemecTpe)

MpvMepHble BONPOCHI K UTOrOBOM OOPMeE KOHTPONS

PacuyeTHble paboTbl: PacyeTHble 3aaaHmsa no matematuke. duddepeHunanbHble ypaBHeHUs (3
cemecTtp). Coctasutenu: A.N.Eropos, P.K..Myxapnsamos. KasaHb, 2004

BUNETbI K 9K3AMEHAM

Bunet 1.

1. dugodbepeHumanbHoe ypaBHeHne 1-ro nopsaka, paspelleHHoe 1 HepaspeLweHHoOe OTHOCUTENBHO
NPON3BOL4HOMN.

2. Obuiee peweHune 1 3apada Kowwn ons NMHERHOro ypaBHEHMS B YaCTHbIX NPOW3BOAHbLIX NEPBOro
nopsiaka.

bunert 2.

1 3apaya Kowwn. Teopema cywecTBoBaHUS 1 €GQUHCTBEHHOCTU peLeHmns.

2. Obuiee pelweHune 1 peweHre 3anayn Kown ons KBasUNMHENHOro ypaBHEHWUS B HACTHbBIX
NPON3BOAHbIX NEPBOro nopsiaka.

Bunert 3.

1. OCHOBHblE NHTErpMpyeEMbIE TUMbl ypaBHEHWIA 1-ro nopsaka.

2. OCHOBHbIe onpefeneHns 1 NOHATUS TEOPUN YCTOMYNBOCTH.

Buner 4.

1. Teopema cywecTBoBaHMS U €ANHCTBEHHOCTW 0151 YPaBHEHUS, HE Pa3pELWEHHOr0 OTHOCUTENbHO
NPON3BOL4HOMN.

2. TpuBmanbHoe peleHne 1 ero yCTon4meocCTb no JlsnyHosy.

Bunert 5.
1. YpaBHeHMs n-ro nopsaka. YpasHeHUs, fonyckawwme NoOHXEHNS nopsaka.
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2. [NpocTenwmne T1nbl TOYEK NOKOS AN OAHOPOOHON CUCTEMbI OBYX
ypaBHEHWIA C ABYMSA NePEMEHHbBIMU U UX YCTOMYUBOCTb.

Buner 6.

1. JlnHeiHble ypaBHeHMs n-ro nopsaka. Oblee pelweHne NMMHERHOro 04HOPOLHOIO YPaBHEHNS N-TO
nopsaka.

2. O6 nccnenoBaHUK Ha YCTOMYMBOCTD MO NEPBOMY NPUBANXKEHNIO.

Bunet 7.

1. JInHeHble HEOAHOPO4HbIE ypaBHEHUS n-ro nopsiaka. Obliee pelweHne NMHENHOro
HEOLHOPOLHOrO yPaBHEHNS.

2. MeTog goyHkumm JlanyHosa.

Buner 8.
1. JInHelHble 0QHOPOLHbIE YPABHEHUS C MOCTOSHHLIMM KOOMULIMEHTAMU U UX PELLEHNE
2. OcHoBHble TeopeMsbl JlsinyHoBa.

BuneT 9.

1. JInHeliHble HEOLHOPOAHbIE YPABHEHMS C MOCTOSIHHLIMU KO3OPULIMEHTAMI N HAXOXAEHME
peWeHns ons pasnnyHbIX BUOOB CBOOOAHOrO YneHa.

2. BpoHckunaH peweHnuns. dyHgaMmeHTanbHas Matpuua.

Bunet 10.
1. MeToq Bapuauumn Npon3BoSbHbIX MOCTOSHHbIX B IMHENHBIX YPABHEHMSX N-FO0 Nopsaka.
2. Obuiee peleHne 1 peweHne 3agadm Kown B MaTpu4Hoin cpopme.

BuneTt 11.
1. HopmanbHas cuctema. Teopema CylwecTBOBaHUSA N €QUHCTBEHHOCTU peeHuns.
2. OCHOBHbIe OnpeaeneHnsa n NOHATUS TEOPUN YCTOMYNBOCTH.

Bunet 12.
1. CncTeMbl NNMHENHbIX ypaBHeHNA. CUCTeMbl 0QHOPOOHbIX YpaBHEHUIA. TeopeMbl O pelleHnn.
2. YpaBHeHUs He paspelléHHble OTHOCUTENIbHO MPOW3BOOHOWN.

Bunet 13.

1. BpoHckuaH peweHns. dyHgameHTanbHas marpuua

2. MpocTenwme TMNbl TOYEK NOKOS A/ O4HOPOAHON CUCTEMbI OBYX YPaBHEHWU C ABYMS
NepeMEeHHbIMU 1 UX YCTONYUBOCTb.

Bunert 14.

1. Obuwee pelweHne n peweHne 3agayv Kowwn B MatpnyHol gopme.

2. HaxoxneHvne nHTerpmpyembix KOMOMHaUWIA ONsi CUCTEMbI U NEPBLIE MHTErpansbl.

Bunert 15.

1. Cnctema HEO4HOPOOHbIX YPaBHEHWIA.

2. JlnHeliHble ypaBHeHMs n-ro nopsaka. Obuwee pelweHne NTMHENHOro 04HOPOLHOrO YPaBHEHMS N-rO
nopsnaka.

Bunert 16.

1. CUCTEMbI NIMHEIHbBIX YPaBHEHWUIA C MOCTOSIHHBIMU KO3dhdoMUMEHTaMM. XapakTeprucTuieckoe
ypaBHeHVe A/ 04HOPOAHOM CUCTEMbI U XapaKTepucTMyeckune ymcna.

2. JlnHeliHble HEOOHOPOAHbIE ypaBHEHMS N-ro nopsaka. Oblwee pelweHne NMHENHOro
HEeo4HOPOAHOro ypaBHEeHNS N-ro nopsaka.

Bunet 17.

1. PelweHrne o4HOPOOHOWN CUCTEMDI

2. MeTopg Bapmauunmn npon3BosibHbIX MOCTOSAHHbIX B CUCTEMAX JIMHENHbBIX HEO4HOPOAHbIX YPaBHEHWIA.
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BuneT 18.

1. NHTerpupoBaHne cuctembl amccpepeHLmanbHbIX ypaBHEHNUIA NyTEM CBEAEHUS K OOHOMY
ypaBHeHIo 6onee BbICOKOro Nopsiaka.

2. O6 nccnenoBaHUM peleHns Ha YCTOMYMBOCTb MO NEPBOMY MPUONNXEHMIO.

Bunet 19.

1. HaxoxaeHune UHTerpnpyembix KOMOMHaUWIA ONsi CUCTEMBI U NEPBbIE MHTErpansbi.

2. Obuiee pelweHune 1 peweHre 3atadn Kown ons KBasUNMHENHOrO YpaBHEHNS B HACTHbBIX
NPOV3BOOHbIX MEPBOro nopsaaka.

Bunert 20.

1. PeweHne cuctembl ypaBHEHU, 3aaHHbIX B CAMMETPUYHON doopMe.

2. JlnHelHble 0OHOPOLHbIE YPABHEHWNS C NMOCTOSAHHBIMU KO3IDOULIMEHTAMN N NX PELLEHME.

CamocTosiTenbHasi paboTa CTyAeHTOB.

Tema 1. N3oknuHbl. CocTasneHve augdepeHumnanbHoOro ypasHeHus. 3agayum 1 - 8, 17 - 23,30 - 34,
37 - 40 n3 [3].
Tema 2. eomeTpuyeckme n puamyeckme 3agadn. 3agadm 72 - 74, 80 - 82, 84 - 86 u3 [3].

Tema 3. YpaBHeHus bepHynnu, ypaBHeHus Pukkatn. 3agaum 151 - 156, 167 - 171 na [3].

Tema 4. YpaBHeHUs, gonyckatoowme NnoHnXeHne nopsaka. 3agaun 421 - 426, 451 - 454, 455, 456,
463 - 467,477 - 480 n3 [3].

Tema 5. JInHelHble ypaBHEHNS C MOCTOSAHHbIMK KO3hpuumneHtamn. 3agadm 549 - 559, 601 - 608 n3
[3].

Tema 6. JlnHerHble ypaBHEHUS C nepeMeHHbIMU KoadbpuumeHTamn. 3anadym 681- 685, 706 - 710 na
[3].

Tema 7. JlnHelHble cUcTeMbl C MOCTOSAHHbIMK KoadodpuumeHTamn. 3agadm 851 - 860 n3 [3].
Tema 8. ®aszosas nnockocTb. 3agaym 1021 - 1034 n3 [3].
Tema 9. HenuHenHble cuctembl. 3agaymn 1141 - 1150, ns [3].

7.1. OcHOoBHas nuTeparypa:

1. ApHonbg, B./. ObbikHOBEHHbIE AndbdbepeHUmnanbHble ypaBHeHMS : y4ebHuk / B.. ApHonba. ?
Mockea : MUUHMO, 2012. - 341 c. - ISBN 978-5-4439-2007-8. - TeKCT : 9NeKTPOHHbINA //
AnekTpoHHO-6ubNnoTeyHas cuctema 'Jlanb' : [caiT]. - URL: https://e.lanbook.com/book/56392 (mata
obpauweHms: 13.07.2019). - Pexxum gocTyna: ans astopus. lNonb3oBaTeneii.

2. PomaHko, B.K. Kypc ondgochepeHumanbHbiX ypaBHEHWUIA U BAPUALMOHHOIO NCYUCNEHMS © y4ebHoe
nocobve / B.K. PomaHko. - Mocksa : JlabopaTtopusi 3HaHuin, 2015. - 347 c. - ISBN
978-5-9963-3013-3. - TeKCT : aNeKTPOHHbIA // DNneKTpoHHO-bmMbnmoTeyHas cuctema 'JaHb' : [caiT]. -
URL: https://e.lanbook.com/book/70785 (nata obpawenus: 13.07.2019). ? Pexum noctyna: ons
asTopu3s. [Nonb3oBaTenen.

3. demnposuy, B.M. OndcpepeHumanbHble ypaBHeHus : yuebHoe nocobue / B.M. Oemnnosuy, B.I1.
MogeHos. - CaHkT-IMeTepbypr : NlaHb, 2019. ? 280 c. ? ISBN 978-5-8114-4099-3. - TekcrT :
SNEKTPOHHbIV // DneKTpoHHO-6nbnmoTteyHas cuctema 'JlaHb' : [caiT]. - URL:
https://e.lanbook.com/book/115196 (nata obpawenusi: 13.07.2019).- Pexxum gocTyna: ons aBTopums.
lNonb3oBaTeneii.

7.2. JlononHuTenbHasa nuteparypa:
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1. Brnbukos, KO.H. Kypc 06blIkHOBEHHbIX AndddoepeHLmManbHbIX ypaBHeHU : y4ebHoe nocobue / HO.H.
Bnbukos. - CaHkT-MeTepbypr : Jlaub, 2011. ? 304 c. - ISBN 978-5-8114-1176-4. - TekcrT :
9NEKTPOHHbIV // nekTpoHHO-6ubnunoteyHas cuctema 'Tlanp' : [cant]. ? URL:
https://e.lanbook.com/book/1542 (nata obpawenus: 13.07.2019). - Pexxum poctyna: ons aBTopms.
nonb3oBaTenen.

2. MNetposckuin, U.T". Nlekuum no Teopun 06bIKHOBEHHbBIX ANGGEPEHUMANBbHBIX YPaBHEHWIA | y4ebHoe
nocobve / W.I". MeTposckuii ; non pepakumein A. L. Mbiwknca, O.A. OneitHnk.- Mockea :
DPUBMATIINT, 2009. ? 208 c. - ISBN 978-5-9221-1144-7. - TEKCT : 9NE€KTPOHHbIN //
OnekTpoHHO-6ubnnoTeyHas cuctema 'Jlanp' : [caitT]. - URL: https://e.lanbook.com/book/59554 (nata
obpauweHmns: 13.07.2019). ? Pexum poctyna: ans asTopua. lNonb3oBatenei.

3. ApHonbg, B./. 'eomeTpunyeckne metoapl B TEOPUMN 06bIKHOBEHHbBIX ANAOPEPEHUNANBHBIX
ypaBHeHuit : yuebHoe nocobue / B.W. ApHonba. - Mocksa : MLUHMO, 2012. - 384 c. - ISBN
978-5-4439-2069-6. - TEKCT : 9NEKTPOHHbIA // DNeKTpoHHO-bmbnmoTeyHas cuctema 'JaHb' : [caiT]. -
URL.: https://e.lanbook.com/book/56388 (nata obpauweHus: 13.07.2019). - Pexxum goctyna: ans
aBTOPU3. Nonb3oBaTenen.

7.3. UHTepHeT-pecypcChbl:

P. A. Oavwes, A. 0. DaHbwuH OuddepeHumanbHble ypaBHeHUS (KOHCNEKT nekuuni) -
http://www.ksu.ru/f6/k6/bin_{files/lections!6.pdf

P. K. Myxapnsmog, T. H. MNMaHkpaTbea O6bIKHOBEHHbBIE ANGIEPEHUMANBHBIE YPABHEHWNS BbICLUMX
nopsakos - http://www.ksu.ru/f6/k6/bin_files/diff2muharl!9.pdf

P. K. Myxapnsimos, T. H. MNMaHkpaTbea O6bIKHOBEHHbIE ANGGEPEHUMANBbHBIE YPAaBHEHWUS NEPBOrO
nopsaka - http://www.ksu.ru/f6/k6/bin_files/diff1 muharl!8.pdf

Cant kapenpbl TEOPUM OTHOCUTENBHOCTU U rpasutaumm KoY -
http://toig-kazan.narod.ru/education.htm

Cant kadpeapbl TeOpun OTHOCUTENBHOCTM U rpasuTauumn KAY - http://old.kpfu.ru/fé/k6/index.php

8. MarepuanbHo-TexHM4Yeckoe obecrneyeHme oUCLMMINHBI(MOAYNS)

OcBoeHune ancumnnunbl "dudgdepeHumansHble ypaBHeHMS" npeanonaraet NCnonb3oBaHmne
cnenylowero MmaTepuanbHO-TEXHUYECKOro obecneyeHmns:

YyebHo-MeToonYeckas nutepartypa ans 4aHHOW OMCLMMNANHBI UIMEETCS B HAMYUN B
3NEeKTPOHHO-bmbnnoteyHon cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpenocTaBeH CTydeHTaM.
9BC "ZNANIUM.COM" conepXuT Npon3BeneHns KPpYnHERLWNX POCCUACKNX YYEHBIX, PYKOBOAMTENEN
rocynapCTBEHHbIX OPraHoB, Npenofasarteneii Beaylmnx By30B CTPaHbl, BbICOKOKBANNMPULIMPOBAHHbIX
CrneunanncToB B pasnnyHbix cpepax bnsHeca. doHn 6ubnmnotekn COOPMUPOBAH C YHETOM BCEX
N3MeHeHNin 0bpa3oBaTeNbHbIX CTAHOAPTOB M BKNOYAET Y4ebHMKM, y4ebHble nocobus, YMK,
MOHOrpadoun, astTopeddeparthbl, AuccepTauum, aHUMKIONeann, CNoBapu 1 CIPaBoOYHUKN,
3aKoHoAaTeNbHO-HOPMATMBHbIE JOKYMEHTbI, CNeunanbHbie Nepuoanyeckmue n3naHnsa n n3gaHus,
BbiNyckaemble nanarenncteamm By3oB. B HacToswee Bpems O95C ZNANIUM.COM cooTBeTcTBYET
BCeM TpeboBaHNSM doefepanbHbiX rocynapCTBEHHbIX 06pa3oBaTe/bHbIX CTaHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToAnYeckas nutepartypa ans 4aHHOW ANCLMMNINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6MbNMoTEeYHO cucteme Mapatennctea "MlaHb" , 4OCTYN K KOTOPOW NPenocTaBeH
ctyneHTam. ObC MNapatenbcTtea "MlaHb" BKOYAET B ce6s aNEKTPOHHbIE BEPCUMUN KHUI U3[ATENbCTBA
"IlaHb" 1 Opyrnx Beaywmux n3natenbCcTB y4ebHo nMTepartypbl, @ TakXe 9NeKTPOHHbIE BEpCUmn
nepuoanyeckux N3aaHum no eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHuTapHbiM Haykam. 9bC
N3patenbcTBa "/laHb" obecneunBaeT LOCTYN K HAy4YHOI, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyeckmm n3gaHnsm no MakCrumarbHOMy KONMMYECTBY NMPOCOUIbHbBIX HanpasneHnin ¢
cobntoaeHneM BCEX aBTOPCKUX U CMEXHbIX NPaB.

YyebHble ayaMTopun Onsi NpoBeaeHNs NEKLMOHHbBIX 1 NPAKTUYECKMX 3aHATUIA.
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Mporpamma coctaeneHa B cootBeTcTBumn ¢ TpeboBaHnsmm ®rOC BIO n yyebHbIM nnaHoM no
HanpasneHnto 03.03.03 "Pagunodumamka" n npodunto noarotoskn Pagnodguanyeckmne metoapl no
obnacTsm npumeHeHus (Pagnodmanyeckne namepeHmns) .
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AsTop(bl):

BanakuH A.B.

Havnwes P.A.

S 201 __r.
PeueH3eHT(bl):

Monos A.A.

S 201 __r.
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