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Mporpammy avcumnnvHbl paspaboTan(a)(n) npodeccop, a.H. (npodeccop) banakuH A.b. Kadbenpa
Teopumn oTHOCUTENbHOCTK K rpaBuTauun OtoeneHne gunsnku , Alexander.Balakin@kpfu.ru ; goueHr,
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1. Uenn ocBOEHNS AUCLUMINHBI

Kypc nekuun "OudpdoepeHumanbHble ypaBHEHUS U BapUaLMOHHOE UCYUCIEHE" COCTOUT N3
cnepyowmx pasgenos: duddepeHunanbHble ypaBHEHUS 1-ro nopsaka ¢ 04HON HEM3BECTHOW
doyHKUMen. YpaBHeHUSs, He paspeLleHHble OTHOCUTENbHO NPOM3BOLAHOM. YpaBHEHMS N-ro nopsaka.
YpaBHeHus1, gonyckatowme noHnxeHne nopsioka. JinHeHble ypaBHeHUst n-ro nopsigka. Obwas
Teopus NMHENHbIX CUCTEM. JIMHEHbIe CUCTEMbI C MOCTOSAHHBIMW KO3hduumeHTamn. Teopus
YCTOMYMBOCTU. YpaBHEHUNS C YaCTHbIMWU NPON3BOAHBIMU NEPBOro nopsaka.

Llensimn ocsoeHuns aucumnnuHbl (Mooyns) b2.66. "OudpdpepeHunanbHble ypaBHeHNS" SBNSeTCS
3HaHVe OCHOBHbIX MONOXEHNA Teopun AndodpepeHLnanbHblX ypaBHEHUA 1 OBNadeHne Metogamm
peLeHna COOTBETCTBYIOWNX 3a4a4 N yNpaxXHEeHWN,

2. MecTo OUCLMNMMNHDLI B CTPYKTYpe OCHOBHOM o6pa3oBaTenibHOM NPorpaMmbl BbiCLLIEro
npodpeccrmoHanbHoro o6pa3oBaHus

DaHHas yuebHas aucumnnnHa BkntodeHa B pasaen " 52.B.2 ObwenpogeccnoHanbHblit" OCHOBHOW
obpasoBaTefbHOl Nporpammbl 222900.62 HaHOTEXHONOMMM U MUKPOCUCTEMHAS! TEXHWKA M OTHOCMUTCS
K BapmatmeHon Yyactn. OcsamBaeTcs Ha 2 Kypce, 3 ceMecTp.

OucumnnnHa b2.66. "onddepeHumnanbHble ypaBHEHNS" BXOAMT B MateMaTn4eckuii u
€CTEeCTBEHHOHaY4HbI LK OUCLIUMIIVH.

3. KomneteHuuu obyyarowierocs, hopMmpyemblie B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeayoWwme KOMNeTEHUNN:

Pacwumndpposka
Lncpp komnereHuyu npuobpeTaeMor KOMNeTeHLUN

OK-1 CNOCOBHOCTBIO UCMONb30BaTh B MO3HABATENbHOMN 1
(0BLwekynbTypHbIE npodheccrnoHanbHON [eaTenbHOCTN 6a30Bble 3HaHNS B obnacTu
KOMNeTeHLmm) MaTemMaTtuku N eCTECTBEHHbIX HayK
MK-1

n HOCTbIO UCMOMNb30BaTb Bble T TUYECKNEe 3HaHUA
(ocpecovoranswse (O e v amna e o
KOMreTeHuun) P P
k-2 CNOCOBHOCTBIO NPUMEHSTL Ha NpakTnke 6a3oBble
(MpodheccuoHansHele n OcpeCCI/IOHaﬂbEble HaBbIKN P
KoMMeTeHuunn) P

B peaynbtate 0CBOEHWS ONCUMMNIUHBI CTYAEHT:

1. LONXeH 3HaTb:

OCHOBHbIE MONOXEHUS Teopun andpdbepeHumnanbHbIX YpaBHEHUA N BApPMALMOHHOMO NCYUCNEHNS,
2. DONTIXEH yMeTb:

YMEeTb UCMONb30BaTh MOHATUSA N METOObI AUCLMNNMHBI NPU pelweHnn 3aaaYy, BO3HUKAaLWWX B
TEopeTnyecKom N MmaTtemMaTtmyeckon onsmke.

3. 0OMXEH BnageTb:
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METOAaMN PELEHNs COOTBETCTBYIOWMX 3a4a4 U yNpaxXHeHWA; BNaaeTb MeToaamMmn NHTErpupoBaHns
Kak 0ObIKHOBEHHbIX AMddpepeHLmManbHbIX YpaBHEHWI U andodoepeHumnanbHbiX YPaBHEHWI B YACTHbIX
NPON3BOLHbIX, TAK Y CUCTEM TaKWUX YPABHEHWIA;

4. nONXeH OJEMOHCTpPMpOBaThb CMOCOBHOCTb 1 FOTOBHOCTb:

1Cnonb30oBaTb METOLbI TEOPMM ANdPEPEHUMNANBHBIX YPABHEHWUIA 1 BapUALIMOHHOIO UCHYUCNEHNS Npw
peleHnn 3a8a4y, BO3HUKAIOWMNX B TEOPETUYECKOM 1 MaTeMaTUYeckon omsmke.

4. CTpyKTypa u cogepxaHue AUCLMUMNINHBI/ MOayns
Obwas Tpy[0EMKOCTb AUCLIMIMIIMHBI cOCTaBnseT 3 3a4eTHbix(ble) eanHuL(bl) 108 yaca(os).
dopma NPOMEXYTOYHOro KOHTPONS AUCLMMAUHBI 3a4€eT B 3 ceMecTpe.

CyMmMapHo no ancumnanHe MOXHO nony4ntb 100 6annos, n3 HMX Tekywas paboTa oueHnaeTcs B 50
6annos, ntorosas cpopma KoHTpons - B 50 6annos. MMHMManbHoe KONMYECTBO ANS AOMyCcKa K 3a4eTy
28 6annos.

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

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

55-70 6annos - "ynoBneTBOpUTENBHO" (YA0B.);

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

4.1 CTpyKTypa 1 copepxaHue ayauTopHon paboTbl N0 AucCUMNInHe/ MOAYNIo
TemaTnyeckum nnaH gUCUUNAUHBbI/MOAYNA

Buabl n yacbl
Pasgen ay,oMTOpHOM paboThbl,
Hepens MX TPYAO0EMKOCTb Tekywume copmbl
N 'D'"Kn"g;lr;;}:;”b'/ CeMecTI:’cemecrpa (B yacax) KOHTpoOns
Nek ImI1pal(wwecl(meJ1a6opaTopH|:|e
u 3aHATUA pa60TbI
Tema 1.
OundpdepeHumanbHblie noMawHee
1 [yPasHeHs 1-ro 3 1-3 6 8 0 3amjaHue
nopsnka ¢ oaHow
HEN3BECTHOM
JoyHKLMEN.
omalHee
Tema 2. YpaBHeHus n-ro A
2. nopsiaKa. 3 4-7 6 8 0 3afaHve
Tema 3. Cucrembl nomalwHee
3.|onddepeHumnanbHbIX 3 8-11 8 10 0 3apaHve
YypaBHEHUI.
Tema 4. OneMeHTbl AomaliHee
4. TEopUn YCTONYNBOCTW. 3 12-14 4 4 0 safaqne
Tema 5. YpaBHeHus ¢ fioMalliHee
3agaHue
5 [1aCTHBIMYA 3 15-17 6 4 0 KOHTpO/NbHas
‘INpOV3BOAHBIMU NMEPBOro a6o1a
nopsaka. P
Tema . Ntoroeas 3a4ert
" [dpopMa KoOHTpOns 3 0 0 0
Ntoro 30 34 0
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4.2 CopepxaHvue oUCLUNMUHDI
Tema 1. OudbdepeHumanbHblie ypaBHeHNS 1-ro nopsigka ¢ 04HON HEN3BECTHOW (PYyHKLMEN.
neKkumnoHHoe 3aHsiTne (6 yaca(os)):

OuchdhepeHumanbHble ypaBHeHNS 1-ro nopsiaka ¢ O4HOW HEU3BECTHOM cbyHKUmen. PopmMynuposka v
[0Ka3aTeNbCTBO TEOPEM CYLECTBOBAHUS N €AMHCTBEHHOCTUN peleHns. OCHOBHblE MHTErPUPYEMbIE
TUNbl ypaBHEHWI 1-ro nopsaka. YpaBHEHUS, He pa3peLleHHble OTHOCUTENbHO MPON3BOLHOWN.
Teopema Koww cywectBoBaHMS U €AMHCTBEHHOCTM PELIEHNS YPaBHEHUS NEPBOro NOPSLKA,
paspeLeHHOro OTHOCUTENbHO NPOU3BOAHON. [MprHUMN cXaTbix 0TobpaxeHuii. [lokasarenscTeo
Teopembl Kowun. Ocobble To4kK, 0cobble KprBble, 0CODbIE PELLEHNS.

npakTnyeckoe 3aHsitne (8 4aca(os)):

YpaBHeHVs ¢ pasgensiowmmmncs nepeMeHHbiMr. 3agadm 51-60 ua [3]. OoHopoLHbIe ypaBHEHUSI.
3apaum 101,102, 107,108,113-116,119,120, 13 [3]. J/IuHenHble ypaBHEHNS NePBOro nopsaka.
3apaum 138,140, 147,150, 161,163 n3 [3]. YpaBHeHUs B NONHbIX gudodoepeHumnanax,
NHTErpupyrowmnn MHoxmntens. 3agadm 186,187,192,193,195,196 n3 [3]. YpaBHeHUS, He
paspelleHHble OTHOCUTENBHO NPOM3BOAHON. 3agayun 256, 257, 271, 272, 282, 283, 293, 296 u3 [3].

Tema 2. YpaBHeHuMA n-ro nopsaka.
JNIeKLMOHHOoe 3aHsitne (6 4aca(oB)):

YpaBHeHus n-ro nopaaka. YpasHeHus, nonyckarlme noHnxXeHus nopsaka. JInHenHoble ypasHeHNs
n-ro nopsaka. Obuwee pelweHne NMHENHOro 0AHOPOLHOrO ypaBHEHWS. JIMHENHbIE HEOAHOPOAHbIE
ypaBHeHus1 n-ro nopsioka. Obuwee pelweHne NMHENHOro HEOAHOPOAHOMO ypaBHEHUS. JIMHeHble
OLHOPOAHbIE yPaBHEHNS C MOCTOSAHHBIMU KO3PPULIMEHTAMN U UX pelueHune. JInHenHbie
HEeO4HOPOAHbIE YPaBHEHUS C NOCTOSHHbIMU KO3QOMPULIMEHTAMU N HAXOXOEHNEe OaHHOro peLleHns
NS Pa3NnyHbIX BUOOB CBOOOAHOro YneHa. MeTton Bapvauum Npon3BosibHbIX MOCTOSIHHBIX.

npakTnyeckoe 3aHsitne (8 4aca(os)):

JlnHeliHble ypaBHEHUS C MOCTOSIHHbIMK KoadodomumeHTammn. 3agadm 515, 516, 519, 520, 527, 528,
533, 534, 537, 538 13 [3]. JInHenHble ypaBHEHNS C NOCTOSAHHBIMU KO3hdomumeHTamn. 3anadn 541,
543, 545, 547, 575-578, 589, 590, 595, 598 u3 [3].

Tema 3. Cuctembl audpdpepeHUNanbHbIX YypaBHEHUNA.
JNleKL,MOHHOe 3aHsiTne (8 yaca(oB)):

CuncTembl oudepeHumanbHbiX ypaBHeHUA. HopMmanbHas cuctema. Teopema CylweCcTBOBaHNS U
€0MHCTBEHHOCTU pelweHns. CUcteMbl NMHERHbIX ypaBHEHUA. CMCTeMbl 0OHOPOOHbIX YPaBHEHWIA.
TeopeMbl 0 peweHnn. BpoHckunaH pewexns. dyHoameHTanbHas matpuua. Obuee peweHne n
peweHve 3ata4un Kown B MaTpryHoi goopme. Cuctema HeEOLHOPOAHbIX ypaBHeHui. Oblwee
peweHve 1 pelweHne 3aaadn Kowm B MatpuyHoi popme. HaxoxaeHne nHTerpmpyembix KoMbrHaumi
ONs CUCTEMbI 1 NepBble NHTerpanbl. PeweHne cucTemMbl ypaBHEHWA, 3a4aHHbIX B CUMMETPUYHOM
goopme. VIHTerpuposaHve cuctembl anggoepeHLumanbHbiX ypaBHEHWI MyTEM CBEOEHNS K OOHOMY
ypaBHeHuto 6onee BbiICOKOro nopsiaka. CucTeMbl IMHENHbIX ypaBHEHWI C NOCTOSHHBIMM
KoatppuumeHTamn. Xapakrepnctmyeckoe ypasHeHne ans o4HOPOLHOM CUCTEMbI U
xapaktepucTunyeckue yucna. PeweHrne ogHOPOOHON cucTembl. PelweHne HeogHOPO4HOM CUCTEMBI,
MeTon BapvaLmm Npon3BosibHbIX NOCTOSHHbIX. [TOHATUE O KpaeBbix 3agadax. 3ajaya
Wrypma-Jinysunnsa. ®yHkumua I'puHa. MeTton noctpoeHus doyHkuum ['puHa. drnsunyeckas
NHTepnpeTtaums pyHkuum IprHa.

npaktnyeckoe 3aHsitne (10 yaca(os)):

Kpaesble 3anaun. 3anaun 751 ? 754, 764-767, 772, 773, 778, 779 w3 [3]. JInHelHbIE CUCTEMbI C
NOCTOSAHHBIMY KO3dhchuumeHTamn. 3agaym 786 ? 791, 796-799 un3 [3]. JInHenHble CUCTEMBI C
NOCTOSAHHbIMK KoadbpuumeHTamn. 3anadm 801 ,802, 806, 807, 826 ? 829, 846 - 850 n3 [3].
Tema 4. 9nemMeHTbl TEOPUM YCTONYMNBOCTU.

neKkumnoHHoe 3aHsiTne (4 yaca(os)):

INeMeHTbl Teopun yctoninsoct. OCHOBHblE onpeaeneHms n NoHATUS TeopUn YCTOMYUBOCTN.
TpuBunanbHoe pelweHne 1 ero ycton4msocTtb no JisnyHosy. [MpocTenwme Tnnbl To4eK NOKos Ans
OOHOPOOHOWN CUCTEMbI ABYX YPABHEHWUIA C ABYMS HEM3BECTHBLIMU M UX YCTOWYMBOCTb. OB
nccnenoBaHUM Ha YCTOMYMBOCTL MO NepBoMy NpubnmxeHnto. Meton doyHkuum JianyHosa.
OcHoBHble TeopeMbl JIsinyHoBa.

npakTudeckoe 3aHsitne (4 yaca(os)):
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YcToiymBocTb, ocobble Touku. 3amaum 899 ? 903, 915, 916, 961, 962, 971, 972, 981, 982 u3 [3].
Tema 5. YpaBHeHMA ¢ YaCTHbIMWU NMPOU3BOOHLIMU NEPBOro nopsaka.
neKkumnoHHoe 3aHsiTne (6 yaca(os)):

YpaBHeHNS ¢ 4aCTHbIMM NPON3BOAHBIMK NepBoro nopsiaka. Obwee peweHne n 3agada Kowwn ons
NIMHENHOro ypaBHeHust; oblee pelweHmne n peweHne Kowwn ons KkBasmnmHenHoro ypaBHEeHNS.

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

YpaBHEHMS B HACTHbIX MPON3BOAHbLIX NepBOro nopsaka. 3agayn 1167 ? 1170, 1173, 1174, 1182,
1183, 1194-1200 un3 [3].

4.3 CTpyKTypa 1 copepXxaHume caMOCTOSITeNIbHOM paboTbl AUCLUMNIUHBI (MOLYNSA)

Buabl
Pasnen Cemect Hepens | camocTtositenbHon [TpyAoeMKoCTb g‘:ﬂ%’:::;?:;gzga
AvcumvnnuHbl pcemeCTpa paboTbl (B yacax)
pabortbl
CTYAEHTOB
Tema 1.
OudpdepeHunanbHbie OroToBKa
ypasHeHus 1-ro 3 1-3  |nomawhero 10 JomaliHee
‘Inopsaaka ¢ ogHom 3ananms 3apjaHve
HEen3BeCTHOW
JoyHKUMEN.
NOAroTOBK
Tema 2. YpaBHeHus n-ro 3 4.7 ngﬂaﬁuﬁerg 8 nomMallHee
‘Inopsaaka. sanaHms 3agjaHue
Tema 3. Cucrtemol noaroToBKa noMawHee
|amdpdpepeHumnanbHbixX 3 8-11 |oomaluHero 9 3anaHme
ypaBHEHWUIA. 3anaHus
NoAroTOBK
Tema 4. SnemeHTbI 3 12-14 ngﬂa?ugerg 8 nomailHee
‘ITeopun yCTONYMBOCTN. 3a0aHNs 3apjaHve
NnoAroToBKa
omauwHee
Tema 5. YpaBHeHus ¢ LoMalHero 4 3ﬂa,uaH|/|e
4aCTHbIMMK 3 15-17 3agaHus
‘(mMpon3BoAHbIMU MEepBOro MOAroToBKa K KOHTOONBHAS
nopsoka. KOHTPO/bHOW 5 a602a
paboTe P
Ntoro 44

5. O6bpa3oBartenbHble TEXHONOIMU, BK/IOYAsA MHTEPaKTUBHbIEe hopMbl 06yUYeHus

Kypc nekumii n npakTM4ecKnx 3aHSTUA, OpraHn30BaHHbIX MO CTaHAAPTHOW TEXHONOMUN B
MHTEPAKTMBHOW POPME C XMBbIM ANAN0OroM MeXy NpenonaBaTeNnieM U CTYLEHTOM.

6. OLeHOYHble cpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOW
aTTecrauum rno uMToramMm OCBOeHUsi AUCLUMINHDBI U y4eOHO-MeToauYeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

Tema 1. OudbdpepeHumanbHblie ypaBHeHUS 1-ro nopsigka ¢ oaHON HEM3BECTHOWU (PyHKLMEN.
JoMawHee 3afaHune , NpUMepHble BOMpPOCHI:
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YpaBHeHVs ¢ pasgensiowmmMmncsa nepeMeHHbiM1. 3agadm 51-60 ua [3]. OoHOpoLHbIE YypaBHEHUSI.
3agaun 101,102, 107,108,113-116,119,120, 13 [3]. JInHelHble ypaBHEHMS NEPBOro nopsaka. 3agayn
138,140, 147,150, 161,163 13 [3]. YpaBHEeHNS B NONHbIX gudodbepeHumnanax, UHTerpupyowmi
MHOXMTENb. 3anayn 186,187,192,193,195,196 u3 [3]. YpaBHeHUS, HEe pa3pelleHHble OTHOCUTENBHO
nponssogHoi. 3agayn 256, 257, 271, 272, 282, 283, 293, 296 u3 [3].

Tema 2. YpaBHeHUs1 n-ro nopsigka.
JoMallHee 3ajaHne , NPUMEPHbIE BONPOCHI:

JlnHelHble ypaBHEHUS C MOCTOSHHbIMK KOadhdomumeHTamun. 3agadm 515, 516, 519, 520, 527, 528,
533, 534, 537, 538 13 [3]. JInHenHble ypaBHEHNS C NOCTOSAHHBIMU KO3hdomumeHTamn. 3anadm 541,
543, 545, 547, 575-578, 589, 590, 595, 598 n3 [3].

Tema 3. Cuctembl audpbcpepeHunanbHbIX YpaBHEHUNA.
[OMallHee 3ajaHne , NPUMEPHbIE BONPOCHI:

Kpaesble 3anaun. 3anaun 751 ? 754, 764-767, 772, 773, 778, 779 w3 [3]. JInHelHble CUCTEMbI C
MOCTOSIHHBbIMY KO3dbdomLmeHTammn, 3adaym 786 ? 791, 796-799 m3 [3]. JInHenHble cuctembl ¢
NoCTOSAHHbIMK KoadbdpuumeHTamn. 3agaym 801,802, 806, 807, 826 ? 829, 846 - 850 n3 [3].

Tema 4. OnemMeHTbl TEOPUM YCTONYNBOCTW.

LoMallHee 3ajaHne , NPUMEPHbIE BONPOCHI:

YcToihumBocTb, ocobble Touku. 3amaym 899 ? 903, 915, 916, 961, 962, 971, 972, 981, 982 u3 [3].
Tema 5. YpaBHeHUs1 ¢ YaCcTHbIMU NPOM3BOAHLIMU NEepBOro NnopsaKa.

IoMallHee 3ajaHve , NPUMEpPHbIE BONPOCHI:

YpaBHEHMS B YaCTHbIX MPOM3BOOHbIX NepBoro nopsaka. 3agayun 1167 ? 1170, 1173, 1174, 1182,
1183, 1194-1200 un3 [3].

KOHTponbHas paboTta , NpUMepPHbIE BOMPOCHI:

Cneundomkaums KOHTponbHo paboTbl: 1. AudbdpepeHumanbHble ypaBHeHUS 1-ro nopsiika ¢ 0aHOM
HEeN3BECTHOW hyHKUWMei. 2. YpaBHeHus n-ro nopsaka. 3. JInHeinHas cmctema ¢ NOCTOSIHHbIMY
KoagocpuumeHTamu. 4. YCToR4MBOCTb, 0cobble ToUukM. Paz3oBbIi NOpTPeET. 5. YpaBHEHMS B YACTHbIX
NPOV3BOAHBIX MEPBOro NopsaKa.

Tema . UToroeasi oopma KOHTpOns

MpuMepHbIE BONPOCHI K 3a4eTy:

PacueTtHble paboTbl: PacyeTHble 3aaaHus no matematuke. AdudpdepeHumnanbHble ypaBHeHus (3
cemecTtp). Coctasutenu: A.N.Eropos, P.K..Myxapnsmos. KasaHb, 2004

BUNETbI K 9K3AMEHAM

BuneT 1.

1. OndpdoepeHumanbHoe ypaBHeHWe 1-ro nopsaka, paspeleHHoe u HepaspelweHHoe OTHOCUTENbHO
NPON3BOL4HOMN.

2. Obuwee peweHune 1 3agaya Kown ons nMHERHOro ypaBHEHMS B YaCTHbIX NPOM3BOAHbLIX NEPBOrO
nopsaka.

Bunert 2.

1 3apada Kowwn. Teopema cywecTBoBaHNS U €4UHCTBEHHOCTU PELLEHNS.

2. Obuiee pelweHune 1 peweHre 3atadn Kown ons KBasUNMHENHOrO YpaBHEHNS B HACTHbIX
NPOM3BOAHbIX NEPBOro nopsiaka.

Bunert 3.

1. OCHOBHble NHTErpmpyemble TUMbl ypaBHEeHWUA 1-ro nopsaka.

2. OCHOBHble orpefeneHns 1 NOHATUS TeOPUN YCTOMYNBOCTH.

Buner 4.

1. Teopema cywecTBoBaHUS N €AMHCTBEHHOCTY 019 YPaBHEHUS, HE pa3peWwEéHHOro OTHOCUTENTbHO
NPON3BOLHOMN.

2. TpuBmnanbHoe peleHre 1 ero yCTon4nBoCTb Mo J1anyHosy.

PernctpaunoHHbIn HoMep ;;?{I;TEPPCSH’{T%%

CtpaHmua 7 ua 11. JIR YHHBEPCHTET



Mporpamma ancumnavubl "duddbepeHumnansHole ypasHeHns"; 222900.62 HaHoTexXHONOrMm n MUKPOCUCTEMHAs TexHMKa; npodeccop, A.H.
(npodpeccop) BanakuH A.B. , noueHT, K.H. (noueHT) Janwes P.A.

Buner 5.

1. YpaBHeHuna n-ro nopsigka. YpasHeHuUs, gonyckarwowme noHuxXeHns nopsaka.
2. [NpocTenwmne T1nbl TOYEK NOKOS AN OAHOPOOHON CUCTEMbI OBYX
ypaBHEHWI C ABYMS NEePEMEHHbBIMU U UX YCTOMYNBOCTb.

Buner 6.

1. JlnHeHble ypaBHeHMs n-ro nopsaka. Obuee peleHne NMMHERHOro 04HOPOAHOIO YPaBHEHNS N-TO
nopsgka.

2. O6 nccnenoBaHMK Ha YCTOMYMBOCTD MO NEPBOMY NPUBINXKEHNIO.

Bunet 7.

1. JInHeHble HEOOHOPOAHbIE YpaBHEHMS N-ro nopsaka. Oblwee peweHne NMHERHOro
HEeO4HOPOAHOro ypaBHEHNS.

2. Meton doyHkumm JisnyHosa.

Buner 8.
1. JlnHeliHble 0QHOPOLHbIE YPABHEHUS C MOCTOSHHLIMM KOSOMOULMEHTAMU U UX PELLEHNE
2. OcHoBHble TeopeMsbl JlsnyHoBa.

Bunet 9.

1. JlnHenHble HeoQHOpPOAHbIE ypaBHEHNS C NMOCTOAHHBIMU KO3 PULMEHTAMN U HaxoxXaeHne
peweHunsa onsa pa3nndHbliX BMO0OB cB0b6OOHOro YneHa.

2. BpoHckuaH peweHus. PyHoameHTanbHas Mmatpuua.

Bunet 10.
1. MeTon Bapvaumm Npon3BONbHbIX MOCTOSIHHbIX B IMHENHBIX YPaBHEHMAX N-ro nopsiaka.
2. Obuiee pelweHne 1 peweHre 3anayun Kown B MaTpnyHoi goopme.

Bunert 11.
1. HopmanbHas cuctema. Teopema CywecTBoBaHUS U € QUHCTBEHHOCTU PELLEHWS.
2. OCHOBHbIe onpefeneHnsa 1 NOHATUS TEOPUN YCTOMYNBOCTH.

Bunet 12.
1. CucteMbl NMHENHbIX ypaBHEHUA. CUCTEMbI OOHOPOAHbLIX YPaBHEHUA. TE€OPEMbI O PELLEHNN.
2. YpaBHeHUs He paspeléHHble OTHOCUTENbHO MPOU3BOLHOMN.

Bunet 13.

1. BpoHckuaH peweHns. PyHgameHTanbHaa marpuua

2. MpocTenwme TMMNbl TOYEK MNOKOSA AJ1 OA4HOPOAHON CUCTEMbI ABYX YPaBHEHWU C ABYMS
NepeMeHHbIMU 1 UX YCTONHYUBOCTb.

bBunet 14.

1. ObLwee peweHne n pelweHne 3anaym Kown B MaTpnyHon oopme.

2. HaxoxneHvne nHTerpmpyembix KOMOHaUWA ONs CUCTEMbI U NEPBLIE MHTErpansbl.

Bunert 15.

1. Cuctema HeOOHOPOAHbIX YPaBHEHWIA.

2. IlnHeiiHble ypaBHeHUs n-ro nopsioka. Obuiee pelweHne NMHEeNHOro 0AHOPOLAHOMO YPaBHEHNS N-To
nopsiaka.

Bunert 16.

1. CucteMbl NMHENHbBIX YPaBHEHWI C MOCTOSAHHBIMU KO3hdMUMEHTAMN. XapaKTepucTmieckoe
ypaBHeHVe ona O4HOPOAHOM CUCTEMbI U XapakTepucTmyeckune ymcna.

2. JInHeliHble HEOOHOPOAHbIE ypaBHEHMS N-ro nopsaka. Oblwee pelweHne NMHENRHOro
HEeOOHOPOAHOro YpaBHEHNS N-ro nopsaka.

Bunet 17.

1. PelweHre ogHOPOAHOWN CUCTEMDI

KETPOHHBH
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2. MeTon Bapvaumm Npon3BobHbIX MOCTOSIHHBIX B CUCTEMaX NIMHERHBIX HEOAHOPOAHbIX YPaBHEHWIA.

Bunet 18.

1. NHTerpmnpoBaHne cuctembl amdcpepeHLmanbHbIX ypaBHEHNIA NyTEM CBEAEHUS K OOHOMY
ypaBHeHWo 6onee BbICOKOro Nopsaka.

2. O6 ncecnenoBaHNM peweHns Ha YyCTOMYMBOCTb MO NEPBOMY MPUONNXKEHMIO.

Bunert 19.

1. HaxoxaeHune UHTerpmpyembix KOMOMHaUWA ONs CUCTEMBI U NEPBbIE MHTErpansbl.

2. Obwee peweHne n peweHne 3agadn Kowwn ons KkBasmnMHENHOro ypaBHEHNS B YACTHbIX
NPON3BOAHbIX MEPBOro nopsaaka.

Bunert 20.

1. PelweHne cnctembl ypaBHEHWUA, 3a0aHHbIX B CUMMETPUYHOR (hopMe.

2. JlnHeliHble 00HOPOLHbIE YPABHEHNS C NMOCTOSAHHBIMU KO3IDAULIMEHTAMN U UX PELLEHME.

CamocTosaTenbHas pabota CTy4EeHTOB.

Tema 1. MI3oknuHbl. CoctaBneHne amudpepeHumanbHoro ypasHeHns. 3agaum 1 - 8, 17 - 23,30 - 34,
37 - 40 n3 [3].

Tema 2. 'eomeTpuyeckme n puamyeckme 3agadmn. 3agadm 72 - 74, 80 - 82, 84 - 86 us [3].

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

Tema 4. YpaBHeHUs, gonyckatoouwme NnoHUXeHne nopsaka. 3anadm 421 - 426, 451 - 454, 455, 456,
463 - 467,477 - 480 un3 [3].

'Iée}ma 5. JlnHenHble ypaBHEHNS C NOCTOSAHHBIMU KOadhdomumeHTamn. 3agaym 549 - 559, 601 - 608 n3
[I;Sema 6. JlnHenHbIe ypaBHEHNS C NepeMeHHbIMU KoadodpunumneHTammn. 3anaym 681- 685, 706 - 710 n3
[I'elma 7. JInHeHble CMCTeMbl C MOCTOSIHHBbIMK KoadddomumneHTamun. 3anaym 851 - 860 m3 [3].

Tema 8. ®aszosas nnockocTb. 3agaym 1021 - 1034 un3 [3].

Tema 9. HenuHewHble cuctembl. 3agaym 1141 - 1150, n3 [3].

7.1. OcHOBHas nuTteparypa:

OnddepeHumanbHbie ypaBHeHUs, Onbcronbl, Jles SpHecTosmy, 2013r.

1.dundpdpbepeHumnanbHble ypaBHEHMS: KOHCMEKT Nekuuii: yuebHo-mMeToanyeckoe nocobue / P. A.
Havwes, A. 0. JaHbwuH ; KasaH. roc. yH-T, ®ua. goak. ? KasaHb : KazaHckuii rocynapCTBEHHbIN
yHuBepcutet, 2009 .? 150 c. : un. ; 21 .? bubnwuorp.: c. 146 (4 Ha3B.). 174 ak3.

2.TyraHbaes, A. A. lndodpepeHumanbHble ypaBHEHNUS [3NeKTPOHHbIV pecypc] : y4eb. nocobue / A. A.
TyraHbaes. ? 2-e nsg., ctepeotun. ? M. : ®JIMHTA, 2011. ? 31 c.

http://znanium.com/catalog.php?bookinfo=454637

3.MaHTenees, A. B. ObbikHOBEHHbIE AndbdepeHumnanbHbie ypaBHeHus. MpakTnyeckuii Kypc
[OnekTpoHHBbIN pecypc] : y4eb. nocobue ¢ mynbTuMeamna conposoxaeHvem / A. B. MNaHTenees, A. C.
SAkmmoBa, K. A. Peibakos. - M.: Jloroc, 2010. - 384 c.

http://znanium.com/catalog.php?bookinfo=469288

7.2. [lononHutenbHasa nuteparypa:

O6blkHOBEHHbIE ANdepeHumanbHble ypaBHeEHMS nepBoro nopsaka, Myxapnsimos, PycnaH
Kamunesuy;laHkpaTtbeBa, TatbsiHa HukonaesHa, 2009r.

OunbdpepeHumanbHble ypaBHeHus, davwes, PuHat Abaypawmnnosuy;daHbluvH, AnekcaHap
HOpbeswny, 2009r.

OO6blkHOBEHHbIE ANMepeHUManbHble ypaBHEHMS BbICWMX NOpsiakoB, Myxapnsimos, PycnaH
Kamunesuy;laHkpaTtbeBa, TatbsiHa HukonaesHa, 2009r.
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1.MyxapnsimoB P.K., MNaHkpaTtbesa T.H,, ObblkHOBEHHbIe AndbdoepeHUMnanbHbie ypaBHEHUS BbICIUNX
nopsakos.-KasaHb: K'Y, 2009. -58 c. 3 aka.

2. 0nhdpepeHumanbHble N UHTErpanbHble YpaBHEHUS, BapuaLMOHHOE UCHUCNEHNE B MpUMepax
3apavax/ A. b. Bacunbesa, . H. Menseges, H. A. TuxoHos, T. A. YpasrunoanHa .? NanaHue 2-e,
ncnpasneHHoe .? Mocksa : duamatnut, 2005 .7 432 c. : un. ; 22 cM. ? (Kypc BbiCluen MaTematmkum u
mMaTtemaTtunyeckon omamnkm ; Bein. 10) .? Bubnuorp.: c. 428-429 (28 Ha3B.) .? ISBN 5-9221-0628-7. 80
9K3

7.3. UHTepHeT-pecypcChbl:

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

P. K. Myxapnsimos, T. H. MNMaHkpaTbea O6bIKHOBEHHbIE ANGIEPEHUMANBHBIE YPABHEHWNS BbICLUMX
nopsakos - http://www.ksu.ru/f6/k6/bin_files/diff2muharl!9.pdf

P. K. Myxapnsamos, T. H. MNMaHkpaTbea O6bIkHOBEHHbIE ANGGEPEHLMANBHBIE YPABHEHUS NEPBOrO
nopsaka - http://www.ksu.ru/f6/k6/bin_files/diff1muharl!8.pdf

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

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

8. MarepumanbHo-TexHU4YecKoe obecrneyeHme oUCLUNAUHbBI(MOAYNSA)

OcBoeHune ancumnnuHbl "OuddepeHumanbHble ypaBHeHUs" npennonaraeT MCnonb3oBaHme
cnefyloWero MmaTepuanbHO-TEXHUYECKOro obecrneyeHmns:

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW OMCLMMNANHBI UIMEETCS B HAMYUN B
9NEKTPOHHO-bmbnmoTteyHor cucteme "ZNANIUM.COM", noctyn K KOTOpOW NpenocTaB/eH CTyAeHTaM.
9B6C "ZNANIUM.COM" conepXuT Npon3BeneHns KpynHenwmnx POCCUACKNX Y4EHbIX, PyKOBOAMTENEN
rocynapCTBeHHbIX OpraHoBs, npenogasarener Beaylmx By30B CTpaHbl, BbICOKOKBANNULIMPOBAHHbBIX
CNeuranncToB B pasnuyHbix cgoepax brusHeca. PoHp 61bnMoTekn cOopPMUPOBAH C Y4ETOM BCEX
N3MEHEHMI 06pa3oBaTeNbHbIX CTAaHAAPTOB M BKKOYAET y4ebHMKK, yyebHbie nocobus, YMK,
MOHOrpadoun, asTopedoeparbl, guccepralmm, SHUMKNONEONN, CIOBapu U CNPaBOYHNKN,
3aKkoHo4aTeNbHO-HOPMATMBHbIE OOKYMEHTbI, CreunanbHbie Nnepnoanyeckme n3aadms n n3naHus,
BbiNyckaemble nagatenncrsamm By30B. B HacToswee Bpems O95C ZNANIUM.COM cooTteeTcTBYET
BCceM TpeboBaHMaM henepanbHbIX roCynapCTBEHHbIX 0Opa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanus (PrOC BI1O) HoBOro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HANIMYUN B
3NEeKTPOHHO-6MbNMoTeYHO cucteme Mapatennctea "flaHb" , 4OCTYN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MN3patenbcTtia "MlaHb" BKOYaET B cebs aNEKTPOHHbIE BEPCUMUN KHUT U3[aTENbCTBA
"IlaHb" 1 Opyrnx Beaywmux n3natenbCcTB y4ebHo nuTepaTtypbl, @ TakXXe 9NeKTPOHHbIE BepCUmn
Nepuoanyecknx N3aaHnim no eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. ObC
N3patenbcTBa "/laHb" obecneunBaeT LOCTYN K HAy4YHOI, y4ebHON nuTepaType 1 Hay4HbIM
nepuoanyecknm n3oaHmam no MakCManbHOMY KONMMYeCTBY NPOoUbHbIX HanpasneHui ¢
cobntoaeHneM BCex aBTOPCKUX M CMEXHbIX NPas.

Y4yebHble ayantopun Ans NPoBeAeHNS NEKUNOHHBIX N MPAKTUYECKNX 3aHSATUIA.
Mporpamma coctasneHa B cootBeTcTBumn ¢ TpeboBaHnsmm ®rOC BINO v y4ebHbiM nnaHoM no

HanpasneHuo 222900.62 "HaHOTEXHONOrMM 1 MUKPOCUCTEMHAS TEXHUKA" 1 MPOOMII0 NOArOTOBKN HE
npenycMOTPEHO .
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