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Mporpammy avcumnnvHbl paspaboTan(a)(n) npodeccop, a.H. (npodeccop) banakuH A.b. Kadbenpa
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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

[aHHas yuebHas aucuunnmHa BkntodeHa B pasgen " b2.5.6 ObwenpodeccnoHanbHblii
obpasoBaTtenbHol nporpammbl 011200.62 duaunka n oTHocUTCs K 6a30B0iA
(obwenpodpeccroHanbHoi) YacTn. OcBanBaeTcs Ha 2 Kypce, 3 ceMecTp.

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

OCHOBHOW

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

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeayoWwme KOMNeTEHUNN:

Pacwumndpposka
Hincpp komnereHuu npuobpetaemon KoMneTeHLUn
OK-1 CMOCOOHOCTBIO MCMOIb30BaTh B MO3HABATENbBHOW 1
(0bLweKyNnbTypHbIE NPOdECCMOHANBbHOW AeaTeNbHOCTVM 6a30Bble 3HaHNS B obnacTu
KOMI'IeTeHLI,I/II/I) MaTteMaTukm n eCTeCTBeHHbIX HaykK

CNocobHOCTbIO OBNaAeTb OCHOBHbIMM MeToAaMu, crnocobamm v
CpeLncTBaMu NMony4yeHns, XxpaHeHns, nepepaboTku
NHGOPMaUUN, NMETb HaBbIKK PaboTbl C KOMMbIOTEPOM Kak
CpencTBOM ynpasneHus nHgoopmaumen

CNOCOBHOCTbIO NCMONBb30BaTL B MO3HABATENLHOW 1
oK-16 NPOdECCUOHANBHOW LEeSTENbHOCTU HaBbIKM PaboTbl C
MHCpopMaLMelt N3 pas3nnyHbIX MCTOYHIKOB

CNoCOBHOCTbIO UCMOMb30BaTh B NMO3HABATENbHOMN 1
npodpeccrnoHanbHom aesTenbHoCT 6a30Bble 3HaHNS B obnacTu
MHCPOPMATUKN U COBPEMEHHBIX MHGOPMALIMOHHBIX TEXHONOTUIA,
HaBbIKW NCMO/Ib30BaHNS MPOrPaMMHbIX CPEACTB U HABbIKOB
paboTbl B KOMMbIOTEPHBIX CETSIX; YMEHMEM co3aaBaTb 6a3bl
LaHHbIX 1 MCNonb30BaThb pecypchbl IHTepHeT

cnocobHocTblo cobupatb, 0bpabaTbiBaTh U MHTEPNPETMPOBATD
C UCMONb30BaHNEM COBPEMEHHbIX MHGIOPMALMOHHbIX

oK-4 TEXHONOI Wi AaHHble, HeobxoaAMMble Ans POPMUPOBAHUS
CY>X[EHWiA MO COOTBETCTBYIOWMM COLIMABbHBIM, HAYYHbIM 1
3TnYecknM npobnemam

oK-6 CrnocobHOCTbIO 00OMBATLCA HAMEYEHHON Lenun

oK-12

ok-17
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PacwudpoBka
LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUU

MK-1

n HOCTbIO UCMONb30BaTb Bble T TU4yeckmne 3HaHu
(MpocpeccmonantHbie znzcoe?mggmel (c):CDOeC(::BVcI)OI-?aﬂb?-Ii?)(() 3a'£elaqeope SeHE SR
KOMMeTeHuunm) P P
MK-2 CNoCOBHOCTbIO NMPUMEHSITL Ha NpakTnke 6a3oBble
(MpocpeccnoHabHLIe n OC*)eCCI/IOHanbEbIe HaBbIKU P
KOMreTeHuunn) P

B pesynbtate 0CBOEHUS AUCUUMNINHBI CTYOEHT:

1. OONXeH 3HaThb:

OCHOBHbIE NMOMOXEHUS Teopun andpdpepeHumanbHbIX YpaBHEHUN 1 BAPUALNOHHOIO UCHUCNEHNS;
2. IONXeH yMeTb:

YMETb NUCMOJIb30BATb NOHATUA U METOObl ANCUUMNNNHDBI NPU peweHnn 3aaa4, BO3HUKaloWmX B
TeopequeCKon 1N MaremaTtmyeckom pusuke.

3. 0OMXEeH BnageTb:

MEeTOLaMU pelleHnst COOTBETCTBYIOWMX 3a4a4 U YNpaxXHEHW; BNaaeTb METOAMUN NHTErPUPOBaHNSA
Kak 0B6bIKHOBEHHbIX AnddhePEHLMANbHBIX YPaBHEHWUI U AndddpepeHLManbHbIX YPaBHEHWI B YACTHbIX
NPOV3BOAHbBIX, TAK U CUCTEM TaKNX YPABHEHWIA;

4. nONXeH OEeMOHCTPNPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

NCNoNb30BaTbh METOAbI TEOPUN ANGEPEHLMANBHBIX YPABHEHWUIA N BAPUALMOHHOIO NCYUCNEHMNS NP
peWweHnn 3a8ay, BO3HMKAIOLWNX B TEOPETUYECKOA N MATEMATMYECKOW (OU3NKE.

4. CTpyKTypa u cogepxaHve AUCLUMNINHbI/ Moayns
Obwas TpyooemMKOoCTb AMCLUNANHBI COCTaBNSET 3 3a4eTHbIX(ble) eanHmu(bl) 108 yaca(os).
dopmMa NPOMEXYTOHHOrO KOHTPONS ANCUMNMINHBI 3a4€T B 3 CEMECTpE.

CyMMapHo no amcumnnnHe MoxHo nony4ntb 100 6anno., N3 HUX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCTBO ANs foMnycka K 3a4eTy
28 6annos.

86 bannos 1 6onee - "OoTANYHO" (OTN.);

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

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

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

4.1 CTpyKTypa 1 comepXxaHue ayguTopHon paboTtbl No gucuunivHe/ MOAynto
TemaTtnyeckuu nnaH gucuUnNauHbl/Moayns

Buabl  yacbl
Pasnen ayauTopHow paborbl,
Hepens WX TPy A0EMKOCTb Tekywume copmbl
N D.MKIIL:)ILF;’T’I.IVSI'HH/ CemecTp, ecTpa (B uacax) KoHTpONS
n eK”MMI'IpaxnmecxvleJ1a6oparop|-|b|e
3aHATUSA pabortbl

Tema 1.

OdundodpepeHunanbHbie HoMawHee
1 [ypaHens 1-ro 3 | 13 | 5 9 0 3afaHme

nopsiaka ¢ 04HOM

Hen3BecTHOM

OyHKLMEN.
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Buabl n yachbl
Pasnen ayauTopHoOW paboTbl,
Hepens nX TPYA0EeMKOCTb TekyLme opmbl
N 'D'"Knu"m:.:;%'/ C("w'echcemecrpa (B yacax) \ll(ompgt:mp
oy NMex M"I'IpaK'rw-lecmeHaﬁoparoprle
u 3aHATUA paborbl
omaliHee
Tema 2. YpaBHeHus n-ro A
2 lnopsinka. 3 4-7 7 8 0 3afaHue
Tema 3. Cuctembl YJ,%W::IJMHgngC
3.|andbdpepeHumanbHbIx 3 8-11 10 9 0 A
YPaBHEHWIA. n
Tema 4. OnemeHTbl AomalHee
4. TEOPUI YCTONYMBOCTM. 8 | 12141 3 4 0 3apjaHve
Tema 5. YpaBHeHus ¢ ;gg;r;gﬂbHaﬂ
yacTHbIMU
5 NPOWN3BOLAHbLIMU NEPBOrO 3 15-17 5 4 0 QSES:JMHeee
nopsaka.
. Tema . Toroesas 3 0 0 0 3ayert
doopma KOHTpons
NToro 30 34 0

4.2 CopepxaHvue oUCLUMNMUHDBI
Tema 1. OudbdepeHumanbHblie ypaBHeHNA 1-ro nopsigka ¢ 04HON HEM3BECTHOW (PYHKLMEN.
neKumnoHHoe 3aHsiTne (5 yaca(os)):

OCHOBHbIE NOHATUS U onpefeneHns. eoMeTprnyeckoe TONKOBaHWe anddepeHumnanbHoro
ypaBHeHNs nepBoro nopsaka. CucteMbl 06bIKHOBEHHbIX YPaBHEHWIA. AncbdpepeHLmanbHble
ypaBHEHNS B YAaCTHbIX MPON3BOAHbIX. YPABHEHUS C pa3fensowmMmcs nepeMeHHbiMn. O IHOPOAHbIE
ypaBHeHus. JInHeliHoe ypaBHeHWe nepBoro nopsaka. YpasHeHvne bepHynnn. YpasHeHue Pukkatw.
YpaBHeHune B NonHbIx andpdpepeHumnanax. Teopema Kowm cywecTBoBaHNS 1 € AUHCTBEHHOCTH
PELWeHNs YpaBHEHNS NEPBOro NOPSAKA, Pa3PeLEHHOr0 OTHOCUTENBHO NPON3BOAHON. [MprHUMN
cxarbix oTobpaxeHuii. [lokasarenbcTBo Teopembl Kown. Teopema Kowm cywecTsoBaHNS v
€ONHCTBEHHOCTW PELLEHNS CUCTEMbI YPaBHEHWIA NEPBOro NOPSLAKA, PA3PELLEHHBIX OTHOCUTENBHO
npoun3sonHoi. Ocobble TOUKM, 0CObble KpUBbIE, OCOObIE PELEHMS.

npakTudeckoe 3aHsitne (9 yaca(os)):

YpaBHeHMS C pa3fensiowmnMmcsa nepeMeHHbiMu. 3agadn 51-60 3 [3]. OoHOPOOHbIE YPaBHEHNS.
3apaum 101,102, 107,108,113-116,119,120, 13 [3]. J/InHenHble ypaBHEHNS NEepPBOro nopsaka.
3apaum 138,140, 147,150, 161,163 n3 [3]. YpaBHeHs B NONHbIX gudpdoepeHumnanax,
NHTErpupyrowmnin 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. YpaBHeHUs h-ro nopsaka.

JNeKLMoHHOoe 3aHsitne (7 4aca(oB)):

YpaBHeHNS, He pa3pelleHHble OTHOCUTENBbHO NPON3BOAHON. TeopemMa CyLeCTBOBaHNS U
€ONHCTBEHHOCTU PELLEHNS YPaBHEHUS, HE pa3peLleHHOro OTHOCUTENbHO NPOM3BOLAHOW. Teopema
CyLWeCTBOBaHMS U €ANHCTBEHHOCTM pelleHns ansa andgoepeHumanbHbiX ypaBHEHWI BbICLWIMX
nopsiakoB. JInHeliHble anddpepeHumanbHble ypaBHeEHNS N-ro nopsaka. Obuee peweHne NMHERHOro
andgoepeHumanbHoro ypasHeHus n-ro nopsaka. @opmyna Octporpaackoro ? Jlmysunns.
npakTnyeckoe 3aHsitne (8 4yaca(os)):

JlnHeliHble ypaBHEHUS C MOCTOSIHHbIMK KoadodomumeHTamun. 3agadm 515, 516, 519, 520, 527, 528,
533, 534, 537, 538 13 [3]. JInHelnHbIe ypaBHEHNS C NOCTOSAHHBIMU KO3hdomumeHTamn. 3anadn 541,
543, 545, 547, 575-578, 589, 590, 595, 598 n3 [3].
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Tema 3. Cuctembl audpcpepeHUNanbHbIX YpaBHEHUNA.
neKkuunoHHoe 3aHsitne (10 4aca(os)):

Teopema 06 06WeM peleHn NTMHENHOro HeOAHOPOAHOMO YpaBHEHMS N-ro nopsaka. HaxoxaneHve
4aCTHOro peLeHns MeToL0oM Bapuaunm Npon3BobHbIX MOCTOSAHHbIX. MeToa Kowun HaxoxaeHus
4aCTHOro peLweHns NMHENHOro He0AHOPOAHOro AndodpepeHLManbHOro ypasHeHns nN-ro nopsaaka.
JlvHerHble oudodhbepeHumnanbHble ypaBHEHUS N-T0 NOpsaLKa C NOCTOSAHHBIMU KOSPdMUMEHTaMN.
YpaBHeHus ditnepa. NoHaTne o Kpaesbix 3agadax. 3agada Wrypma ? Jinysunnsa. dyHkums [MpuHa.
MeTon noctpoeHns qoyHkUmMKM ['puHa. duaundeckas nHtepnpetauns doyHkumm NpuHa. Cuctemsl
andbpepeHumanbHbiX ypaBHeHUA. CBefeHne cuctembl gudpdoepeHumnanbHbIX YPaBHEHUA K 04HOMY
AndpgoepeHLmanbHOMy ypaBHEHMIO cTaplero nopsaka. MiHterpnposaHue cnuctem
oncpcpepeHLManbHbIX ypaBHEHNI NyTEM HAX0XAEHWS MHTErpPUpPyeMblX KOMOUHALWIA.

npaktnyeckoe 3aHsitne (9 4yaca(os)):

Kpaesble 3anaun. 3anaun 751 ? 754, 764-767, 772, 773, 778, 779 w3 [3]. JInHelHble CUCTEMbI C
MOCTOSIHHBbIMK KO3dbdomLUmeHTammn, 3adaym 786 ? 791, 796-799 m3 [3]. JInHenHble cuctembl ¢
NOCTOSIHHbIMK KOadbdmLmeHTammn. 3adaqm 801,802, 806, 807, 826 ? 829, 846 - 850 n3 [3].
Tema 4. 9nemMeHTbl TEOPUM YCTONYMNBOCTW.

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

CuncTEMbI NNHERHBIX OAHOPOAHBIX Y HEOLHOPOAHbIX ANGIPEPEHLIMANBbHBIX YPpaBHEHUA. HaxoxaeHve
PELWEHNIA CUCTEMBI IMHEVHBIX HEOAHOPOAHbIX ANdhdEepPeHUNanbHbIX YPaBHEHM METOLOM Bapuaumm
MPOWN3BOMbHbIX MOCTOSHHbIX. CUCTEMBI NIMHENHBIX AndepeHLNanbHbIX ypaBHEHWI C NOCTOSHHbBIMA
KoadbgoumumeHTamm. NpocTbie KOPHN XapakTepucTnYeckoro nonmHoma. KpatHole KopHM
XapakTepUCTNYECKOro NoNMHoOMa.

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

YcToihumBocTb, ocobble Touku. 3amaym 899 ? 903, 915, 916, 961, 962, 971, 972, 981, 982 u3 [3].
Tema 5. YpaBHeHUs1 C YaCTHbIMU NMPOMN3BOAHBIMU NEPBOro NnopsaKa.

JNIeKLMOHHOe 3aHsiTue (5 Yyaca(os)):

Teopusa yctonumsoct. OCHOBHbIE ONpeaeneHns n ceefeHne 3a8aqm K UCCnenoBaHmio To4ek NoKos.
MpocTenwme To4kM Nokos. Bropon metop JlanyHosa. iccnenosaHve ypaBHEHWUI HA YCTONYMBOCTb
no nepeoMmy npubnuxeHmio. Teopema NypeBuua. YpaBHEHUS B YaCTHbIX MPOM3BOAHbIX NEPBOro
nopsaka. Teopema Kowwn ? KoBanesckon CylwecTBOBaHUS N € ANHCTBEHHOCTW PELIEHUS YPaBHEHMS B
4aCTHbIX NPON3BOAHbIX. JINHENHbBIE N KBA3WNHENHBIE YPABHEHNS B YACTHbLIX MPOM3BOAHbIX NEPBOro
nopsgaka. Oblee peleHne NMMHERHOro YpaBHEHMS B HaCTHbIX NPOM3BOAHbBIX MEPBOro nopsaka.

Obuwee peweHune KBa3WINHENHOro ypaBHEHNSA B 4HaCTHbIX MPON3BOOHbLIX MEPBOro nopsanka. 3apava
Koww kBasnnmHemnHoro YpaBHEeHU4 B HaCTHbIX MPON3BOOHbIX NEepBOro nopsanka.

npakTudeckoe 3aHsitne (4 yaca(os)):

YpaBHEHNS B YaCTHbIX MPOM3BOAHbIX NepBoro nopsaaka. 3agayun 1167 ? 1170, 1173, 1174, 1182,
1183, 1194-1200 un3 [3].

4.3 CTpyKTypa 1 copepXxaHume caMoOCTOSITeNIbHOM paboTbl AUCLMMINHBI (MOLYNSA)

Buabi
N Pasnen Cemect Henens | camoctositensHon [TpymoeMKOCTb ;%%%:L:?:;Ezga
AucumnnuHel pcemeCTpa pabortbl (B yacax) 260Thl
CTYOEHTOB P
Tema 1.
LdundodepeHunanbHble noaroToBka
1 |[ypasHeHuns 1-ro 3 1-3  |gomawnero 8 JomallHee
‘Inopsok HOM HU
oL s o sasane
doyHKUMEN.
o [Tema 2. YpapHeHua n-rol 4 4.7 Hgﬂ;ﬂ::rl(g 9 oomaliHee
‘Inopsoka. sananms 3ajaHve
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Buabl
N Pasnen Cemect Henens | camoctositenbsHon [TpymoeMKOCTb g‘:ﬂ%’:::;?:;gzga
AducumnnuHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTYLEHTOB P
noaroToBKa
omauwHee
Tema 3. Cuctemsbl AOMaLHEro 4 ga naHme
3.|andodpepeHumnanbHbIX 3 8-11 [3adaHus
YypaBHEHNIA. noaroToBka K -
THbIA OnN
YCTHOMY Onpocy 5 ye onpoc
4 Tema 4. SnemeHTbl 3 12-14 zgﬂgﬂﬁiﬁi 9 nomailHee
‘[Teopumn yCTOMYMBOCTI.
eopuun ycto ocC 3ananms 3apaHve
noaroToBKa
omauwHee
Tema 5. YpaBHeHus ¢ ZLoMalHero 4 n
3apaHve
5 [HacTHbIMU 3 15-17 3apaHus
‘INpPOV3BOAHBIMY MEPBOro NnoaroToBka K COHTDONBHAS
nopsaka. KOHTPOSbHOW 5 a632a
paboTe P
Ntoro 44

5. O6pasoBarenbHble TEXHONOIUU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUeHUs

Kypc nekumii n npakTU4ecKnx 3aHATHiA, OpraHM30BaHHbIX NO CTAaHAAPTHON TEXHONOTN B
NHTEPaKTUBHOM DOPME C XMBbIM OMaNoroM Mexay npenoaasaTtenem u CTyaeHTOM.

6. OueHOUYHble cpeacTBa OJi1sl TEKYLLLEro KOHTPOS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMMNIIMHBI U y4e6HO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. OudcpepeHumanbHblie ypaBHeHUA 1-ro nopsiaka ¢ 0a4HOM HeM3BEeCTHOU PYHKLIMEN.
JoMallHee 3agaHue , NpuMepHbie BOMPOCHI:

1. YpaBHeHus ¢ pasgensowmmmcs npons3sodHoiMm € 51 - 100 (Pununnos, Anekceh Penoposuy.
Cb6opHMK 3a1a4 no andpdpepeHumanbHbiM ypaBHeHUsIM / A.®. dununnos .? Mockea ; VIxeBck :
Perynsap. n xaotny. guHamuka, 2005 .7 174, [1] c. 93 ak3.) 2. OgHopoaHble ypaBHeHus: €101 - 135 3.
IlvHeliHe ypaBHeHns €137 - 185 4. YpaBHeHus B nonHbix andpdepeHumnanx € 186 - 20 5. YpasHeHus
He pas3peleHHble OTHOCUTENbHO NPon3BoaHOM € 241 - 300 YpaBHeHUs, gonyckatowme noHuXeHne
nopsoka: € 421 - 510 KomneteHuun: INK-1, MNMK-2, OK-1, OK-4, OK-6, OK-12, OK-16, OK-17.

Tema 2. YpaBHeHUs1 n-ro nopsigka.

JoMalHee 3ajaHune , NpuMepHble BOMpPOCHI:

1. YpaBHeHus, gonyckawoowme noHnxeHve nopsaka €421 - 510 2. JIuHenHble ypaBHEHUS C
NOCTOSAHHBIMY KOoadppuumeHTamm € 511 - 640 3. JInHelHble ypaBHEHUS C NEPEMEHHbIMM
kKoatppuumeHtamn € 641 - 750 KomneteHuum: MK-1, MK-2, OK-1, OK-4, OK-6, OK-12, OK-16,
OK-17.

Tema 3. Cuctembl andpcpepeHUNanbHbIX YpaBHEHUNA.
JoMallHee 3anaHune , NpuMepHble BONpPOCHI:

1. JInHenHble CNCTEMBI C MOCTOSAHHBIMUK KO3dhdomumneHTammn € 786 - 880 2. HenuHelHble CUCTEMDI : €
1141 - 1166 KomneteHuuu: MK-1, MK-2, OK-1, OK-4, OK-6, OK-12, OK-16, OK-17.

yCTHbIVI onpoc , npnMepHble BOMNPOCHI:
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MpuMepHble Bonpockl: Cuctembl anddepeHLumanbHblX ypasHeHUA. HopMmanbHas cuctema. Teopema
CYLLEeCTBOBAHUSA N €AUHCTBEHHOCTY peleHmns. CUCTEMbl TMHENHbIX ypaBHEHNUA. CUCTEMbI
OLHOPOAOHbIX ypaBHEeHWA. TeopeMbl 0 pelweHnn. BpoHcknaH peweHus. dyHaameHTanbHas matpuua.
Obuwee peleHre 1 pelweHne 3aaadn Kowmn B maTpuyHoit popme. Cuctema HeOAHOPOAHbIX
ypaBHeHuii. Obluee peweHne 1 peleHne 3agaqm Kowm B MatpuyHoi doopme. HaxoxaeHve
NHTErpuMpyeMbix KOMOMHALIMIA ANS CUCTEMbI U MepBble MHTErpasbl. PeleHne cuctemMbl ypaBHEHNIA,
3alaHHbIX B CUMMETPUYHOM doopMe. NIHTerpnpoBaHmne cuctemMbl andepeHLumanbHbiX ypaBHEHNI
nyTEM CBELEHNS K O4HOMY yYpaBHeHUO 6onee BbicoKOoro nopsiaka. CUCTEMbI IMHERHbBIX YPaBHEHWIA C
MOCTOSAHHBIMU KO3hhULMEHTaMN. XapakTepUCcTU4eckoe ypasHeHne ons 0gHOPOOHOM CUCTEMbI U
xapakTtepucTundeckume ymcna. PeweHve ogHopoaHom cuctembl. PeleHme HeoAHOPOLHOW CUCTEMBI,
MeTon BapuaLmm Npon3BosibHbIX NOCTOSHHbIX. [TOHATUE O KpaeBbix 3agadax. 3ajava
Wrypma-Jinysunnga. ®yHkuua 'puHa. MeTton noctpoeHns doyHkuum ['puHa. dunsunyeckas
nHTepnpetaums doyHkumm NpyuHa. KomneteHuwmn: MNK-1, MNK-2, OK-1, OK-4, OK-6, OK-12, OK-16,
OK-17.

Tema 4. dnemMeHTbl TEOPUM YCTONYMNBOCTU.

JoMallHee 3ajaHune , NpuMepHble BOMpPOCHI:

1. YcTtonumsocTtb € 880 - 1000 Komnetenuun: MK-1, MK-2, OK-1, OK-4, OK-6, OK-12, OK-16, OK-17.
Tema 5. YpaBHeHUs1 ¢ YaCcTHbIMU NPOM3BOAHLIMU NEepBOro NopsaKa.

JoMallHee 3afaHune , NpuMepHble BOMpPOCHI:

1. YpaBHeHMs B 4aCTHbIX Npon3BoaHbIX: @1167 - 1223 KomneteHuuu: INMK-1, MK-2, OK-1, OK-4,
OK-6, OK-12, OK-16, OK-17.

KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

1. YpBHEHMe nepBoro nopsgka. 2. YpsHeHue nepsoro nopsgka. 3. JInHenHoe ypsHeHne
MOCTOSAHHBIMY KO3dpdpuLmeHTamn 4. JInHenHas cuctema ¢ NoCcTosiHHbIMK KoadpdpuumeHtamm 5.
YpaBHeHWe C YaCTHbIMW MPOU3BOAHbIMU

Tema . UToroesasi popma KOHTpons

MpuMepHbIEe BONPOCHI K 3a4eTy:

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

BUNETbI K SK3AMEHAM

BuneT 1.

1. dugpdbepeHumanbHoe ypaBHeHne 1-ro nopsaka, paspeleHHoe 1 HepaspeweHHOe OTHOCUTENBHO
NPON3BOL4HOMN.

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

Buner 2.

1 3apaya Kowwn. Teopema cyuwectsoBaHs N €AMHCTBEHHOCTU PELLEHUS.

2. Obwee pelweHve n pewexne 3agaym Kowmn onsg KkasnanHENHOro ypaBHEHUS B HaCTHbIX
NPON3BOHbIX MEPBOro nopsaka.

Bunert 3.

1. OCHOBHble NHTErpupyemble TUMbl ypaBHeHWUA 1-ro nopsaka.

2. OCHOBHble orpefeneHns 1 NoOHATUSA TeOPUN YCTOMYNBOCTH.

Bunert 4.

1. Teopema cywecTBoBaHUS N €OMHCTBEHHOCTU O/19 YPaBHEHUS, HE pa3peWwEéHHOro OTHOCUTENTbHO
NPON3BOLHOMN.

2. TpuBmanbHoe pelweHne n ero yCTon4meocCTb no JlisnyHosy.

buner 5.

1. YpaBHeHMs n-ro nopsaka. YpasHeHus, gonyckawwme NoHXEHNS nopsaka.
2. MNpocTenwme Tmnbl TOYEK NOKOS OS5 OAHOPOOHON CUCTEMbI OBYX
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ypaBHEHWIA C ABYMSI MEPEMEHHBIMU 1 UX YCTOMYMBOCTb.

Buner 6.

1. JlnHeliHble ypaBHeHNs n-ro nopsaka. Obuee pelweHne NMHERHOro 0AHOPOAHOMO YPaBHEHNS N-roO
nopsiaka.

2. O6 nccnenoBaHUK Ha YCTOMYMBOCTD MO NEPBOMY NPUBANXEHNIO.
Bunet 7.

1. JInHeliHble HEOLHOPOAHbIE YpaBHEHMS N-rO nopsaka. Obuwee pelweHne NTMHENRHOro
HEOOHOPOLHOrO YpaBHEHNS.

2. MeToa goyHKkumm JlanyHosa.

Buner 8.
1. JInHeliHble 0QHOPOAHbIE YPABHEHUS C MOCTOSHHLIMM KOSGOMULIMEHTAMU 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. BpoHckmaH peleHns. ®@yHoameHTanbHas matpuua.

BuneTt 10.
1. MeToq Bapuauumn Npon3BOSbHbIX MOCTOSHHbIX B TMHENHBIX YPABHEHMSX N-FO NOpsSaKa.
2. Obwee pelweHne n peweHne 3anadn Koww B MaTpuyHoi coopme.

BuneT 11.
1. HopmanbHas cuctema. Teopema CylwecTBOBaHNSA N €QUHCTBEHHOCTU pPeeHuns.
2. OCHOBHbIE ONpeneneHns n NOHATUSA TEOPUM YCTONHUBOCTN.

Bunet 12.
1. CucTembl NMHEenHbIX ypaBHeHUn. CUCTEMbl OOAHOPOLHbBIX YPaBHEHWUA. TeopeMbl O peLIeHNN.
2. YpaBHeHUs He paspeléHHble OTHOCUTENBHO MPOU3BOAHOMN.

Bunet 13.

1. BpoHckuaH peweHns. dyHgameHTanbHas matpuua

2. MpocTenwmre TMMNbl TOYEK MNOKOS AN OA4HOPOAHOW CUCTEMbI ABYX YPaBHEHWU C ABYMS
NepeMEHHbIMU 1 UX YCTONYUBOCTb.

Bunet 14.

1. Obwwee peweHne n peweHne 3anaym Kown B MatpnyHon oopme.

2. HaxoxneHvne UHTerpmpyembix KOMOMHaUWIA ONsi CUCTEMbI U NEPBbIE MHTErpansbi.

Bunert 15.

1. Cncrema HeOAHOPOLHbIX YPaBHEHUIA.

2. JlnHeliHble ypaBHeHMs n-ro nopsaka. Obuwee pelweHne NTMHENHOro 04HOPOLHOrO YPaBHEHMS N-TrO
nopsaaka.

Bunert 16.

1. CCTEMBI NIMHENHBIX YPABHEHWI C MOCTOSIHHLIMM KO3dhahmLIMEHTAMUN. XapaKTepucTnieckoe
ypaBHEHUE A/ OAHOPOLHON CUCTEMBI 1 XapakTepUCTUYECKME YnCha.

2. JInHeliHble HEOAHOPOAHbIE ypaBHEHMS N-ro nopsaka. Oblwee pelweHne NTMHERHOro
HEO4HOPOLHOr0 ypaBHEHNS N-ro NopsaKa.

Buner 17.

1. PeweHrne o4HOPOOHON CUCTEMBI

2. Meton BapraLmm NPon3BOJbHbIX MOCTOSHHbIX B CUCTEMAX NMMHENHBIX HEOOHOPOAHbIX YPaBHEHWIA.

BuneT 18.
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1. iHTerpnpoBaHune cuctembl ondpdoepeHumanbHbiX YpaBHEHWA NyTEM CBEOEHUS K OQHOMY
ypaBHeHuto 6onee BbICOKOro Nopsiaka.

2. O6 uccnenoBaHum peweHns Ha yCTOIZHMBOCTb no nepesomy ﬂpl/l6ﬂI/I)KeHI/I}O.

Bunet 19.

1. HaxoxaeHune nHTerpmpyemMbix KOMOMHaALWA 41 CUCTEMbBI U MEPBbLIE UHTErpansi.

2. Obuiee pelweHune 1 peweHre 3agadn Kown ons KBasUNMHENHOrO YpaBHEHNS B HACTHbBIX
NPON3BOOHbIX MEPBOro nopsaka.

Bunet 20.

1. PelweHne cnctembl ypaBHeHWA, 3a0aHHbIX B CUMMETPUYHON hopme.

2. JlnHelHble 0OHOPOLHbIE YPABHEHNS C MOCTOSAHHBIMU KO3DOULIMEHTAMN N NX PELIEHME.

CamocTosiTenbHas paboTta CTyAeHTOB.

Tema 1. N30oknuHbl. CocTasneHne amddepeHLmansHOro ypasHenns. 3agaym 1 - 8, 17 - 23,30 - 34,
37 - 40 na [3].

Tema 2. eomeTpuyeckme n puamdeckme 3agadn. 3agadm 72 - 74, 80 - 82, 84 - 86 us [3].

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

Tema 4. YpaBHeHus, gonyckatowme NnoHnXeHne nopsaka. 3anaun 421 - 426, 451 - 454, 455, 456,
463 - 467,477 - 480 un3 [3].

E?Ma 5. JlnHenHble ypaBHEHNS C NOCTOSAHHBIMU KO3adhgomumeHTamn. 3agaym 549 - 559, 601 - 608 n3
[;ema 6. JlnHenHbIe ypaBHEHNS C NepeMeHHbIMK KoadodpmnumneHTammn. 3anaym 681- 685, 706 - 710 n3
[TgMa 7. JInHeliHble cCTEMbI C MOCTOSAHHbIMK KOadpduumneHTamn. 3anadm 851 - 860 ua [3].

Tema 8. ®asosas nnockocTb. 3agaym 1021 - 1034 u3 [3].

Tema 9. HenuHenHble cuctembl. 3agaymn 1141 - 1150, ns [3].

7.1. OcHOBHas nuTteparypa:

1.dundhdbepeHumnanbHble ypaBHEHMS: KOHCMEKT Nekuuii: yuebHo-meTognyeckoe nocobue / P. A.
Davnwes, A. 0. JaHbwuH ; KasaH. roc. yH-T, ®us. gpak. ? KasaHb : KazaHcKnii rocyaapCTBEHHbI
yHuBepcuTeT, 2009 .? 150 c. : un. ; 21 .? Bubnwnorp.: c. 146 (4 Ha3B.).

2.Tyranbaes, A. A. [IncogpepeHumanbHbie ypaBHEHUS [aNeKTPOHHbIN pecypc] : y4eb. nocobue / A. A.
TyraHb6aes. ? 2-e uag., ctepeotun. ? M. : ®JIMHTA, 2011. ? 31 c.

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

3.MaHTenees, A. B. ObbikHOBEHHbIe AndbdoepeHumanbHbie ypaBHeHus. MpakTnyeckuii Kkypc
[OnekTpoHHbI pecypc] : y4eb. nocobue ¢ MynbTuMeamna conposoxaeHvem / A. B. MaHTenees, A. C.
Skumosa, K. A. Pbibakos. - M.: Jloroc, 2010. - 384 c.

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

7.2. [lononHutenbHasa nuteparypa:

1..MatemaTtnyeckuin aHanns: cbopHUK 3amay ¢ pelweHnsmu: YuebHoe nocobue / B.I". LepwHes. - M.:
HUL MHDPA-M, 2013. - 164 c.: 60x88 1/16. - (Bbicwee obpasosaHue: bakanaspuar). (06noxka)
ISBN 978-5-16-005487-2, 500 aKa3.

http://znanium.com/catalog.php?bookinfo=342088

2.MpoTacos, 0. M. Matematunyeckunii aHanna [OnekTpoHHbI pecypc] : y4eb. nocobue / tO. M.
Mpotacos. - M.: ®nuHTa : Hayka, 2012. - 168 c. - ISBN 978-5-9765-1234-4 (dnuHTa), ISBN
978-5-02-037708-0 (Hayka).

http://znanium.com/catalog.php?bookinfo=455635
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7.3. UHTepHeT-pecypcChbl:

HAYYHAA N YHEBHAA JIMTEPATYPA - http://webmath.exponenta.ru/ax/aj/ta/index.html

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 O6bIKHOBEHHbIE ANGIEPEHUMANBHBIE YPABHEHWNS BbICLIMX
nopsakos - http://www.ksu.ru/f6/k6/bin_files/diff2muharl!9.pdf

P. K. MyxapnsimoB, T. H. MNMaHkpaTbea O6bIKHOBEHHbIE ANGIEPEHUMANBbHBIE YPABHEHUS NEPBOrO
nopsaka - http://www.ksu.ru/f6/k6/bin_files/diff1muharl!8.pdf

Cant kadpeapbl Teopun OTHOCUTENBHOCTM U rpasuTauumn K®Y - http://old.kpfu.ru/f6/k6/index.php

Cant katpenpbl TEOPUMN OTHOCUTENBHOCTU U rpasutaumm KOy -
http://toig-kazan.narod.ru/education.htm

OnekTpoHHas bubnuoteka MexaHUKo-MaTematuyeckoro doakynoteta MI'Y - http:/lib.mexmat.ru/

8. MarepumanbHo-TexHU4YecKoe obecrneyeHne oUCLUMIUHBI(MOOYNS)

OcBoeHre aucumnavHel "OuddepeHumnanbHble ypaBHeHMS" NpeanonaraeT NCnoib3oBaHne
cnepytolero MatepranbHO-TEXHUYECKOro obecneyeHms:

Y4yebHo-mMeToOamnyeckas nutepatypa ans 4aHHOW OMCUMNAVHBI UMEETCS B HaNNYun B
9NEKTPOHHO-bMbnnoTeyHol cnucteme "KHuradoHg", 4OCTYN K KOTOPOW NpeaocTaBneH CTyAeHTaM.
OnekTpoHHO-6MbnnoTeyHas cmuctema "KHuradoHa" peanvayeT neranbHoe XpaHeHue,
pacnpocTpaHeHne 1 3aWwmnTy LMGPOBOro KOHTEHTA y4ebHO-MEeTOAMYECKON NuTepaTypbl Ans By30B C
ycnoBuem obsi3atenbHoro cobntoaeHns aBTopckmx U cMexHbix npas. KHuradoHn obecneynsaet
WNPOKWIA 3aKOHHbI [OCTYN K HE06X0AUMbIM A5 0bpa3oBaTenbHOro Npouecca N3naHusim ¢
MNCNONb30BaHNEM MHHOBALIMOHHBIX TEXHONOMMIA 1 COOTBETCTBYET BCeM TpeboBaHmsaM HoBbix PIrOC
BIMO.

YyebHble ayanTopumn ons nposeneHns neKUMOoHHbIX U NpakTn4eckKnx 3aHATUN.

Mporpamma cocTtasneHa B cootBeTcTBumM ¢ TpeboBaHnsmm ®rOC BIMO 1 y4ebHbIM nnaHoM no
HanpasneHuto 011200.62 "dPusnka" n npodouno NOAroTOBKN He NPeayCMOTPEHO .
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