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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,
K.H. (moueHT) Davwes P.A. Katenpa Teopun 0THOCUTENLHOCTY U rpasutaumm OtoeneHne gousnku ,
Rinat.Daishev@kpfu.ru

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 aucuunnmnHa BkntodeHa B pasgen " 51.B.00.1 OucumnnnHel (Mogoynm)" OCHOBHOM
obpasosaTtenbHol nporpammbl 03.05.01 ACTPOHOMUSI U OTHOCUTCS K 06513aTENbHBIM ANCUMUMNHAM.
OcBavBaeTcs Ha 2 Kypce, 3 ceMecTp.

OucumnnuHa "OuddepeHumnanbHble ypaBHeHMs " HaxoouTca B nporpamme 3-ro cemecTpa rno nnaHy
cneumanbHocTn 011501 ACcTpoHOMUS, MaTeMaTUYECKUn N eCTECTBEHHO-HAYYHbIA LUK, W1dp
C2.B.1. [1na ocBOEHNS ONCUUNVHBI CTYOEHT LOMXEH YBEPEHHO BnaneTb OCHOBaMu
MaTeMaTuMyecKkoro aHanuaa, aHanMTUYEeCKo reoMeTpun, NIMHENHON anrebpsl.

3HaHWe Teopun OngpepeHUManbHbIX ypaBHEHWIA 1 YMEHME pelaTb COOTBETCTBYIOWME 3a8a4u
HEeobX0AUMO NPV U3YYEHUN MHOMMX Pa3aenoB OU3NKKU, TEOPETUHECKON OU3NKM, aCcTPOPU3MNKN,
HebeCHOW MexaHUKN 1 op

3. KomneteHuuu obyyatroLlerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/mopynsi

B pesynbrate 0CBOEHNS AMCUMMIMHBI (OOPMUPYIOTCS Cneayowme KOMNeTEHLNN:

PacwmdppoBka
LLincpp komnereHumu npuobpeTaemMon KOMMNeTeHL N

- cBobooHOE BnageHneM nuTepaTypHoit U AeNoBO NUCbMEHHOA
OK-5 N YCTHOW Peybto Ha PYCCKOM S13blke, HaBblKaMu MyO6nnYHowm 1
(0BLLIEKyNbTYPHbIE Hay4HOW peyun, yMeHneM co3fasartb U pefakTMpoBaTtb TEKCTHI
KOMI'IeT)éHLI,V)I/VI) NpodoeccnoHanbHOro Ha3HavyeHus, BnageHnemM ogHUM 13

MHOCTPaHHbIX S3bIKOB KaK CPeACTBOM AENOBOro 0bweHms
MK-1 - CNOCOBHOCTb OPUEHTMPOBATLCS B 6A30BbIX aCTPOHOMUYECKMX
(npodheccunoHanbHble N PU3NKO-MaATEMATUYECKUX TEOPUSAX U MPUMEHATb UX B HAY4YHbIX
KOMMeTeHuunn) nccnenoBaHusax

B pesynbtate 0CBOEHUS ANCUMMNUHBI CTYAEHT:

1. LONXEH 3HaTb:

OCHOBHbIE MONOXEeHUs Teopun aupdoepeHumnanbHblX ypasHEHUA 1 BapUaLMOHHOIO UCHYUCNEHUS;
2. IONXEH yMeTb:

YMEeTb UCMONb30BaTb MOHATUSA U METOObI AUCLMNNMHBI NPU pelweHnn 3aaaY, BO3HUKALWWX B
TEopeTnyecKomn N MmaTtemMatmyeckon omnsmke.
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3. OONXEeH BnageTb:

METoAaMn PeLEeHNs COOTBETCTBYIOWMNX 3aAa4 1 yNpaxXHeHWA; BNaaeTb METOAAMN NHTErPUPOBaHNS
Kak 0ObIKHOBEHHbIX AMhdpepeHLManbHbIX YpaBHEHNIA N andbdoepeHumnanbHbiX YPaBHEHWI B YACTHbIX
NPON3BOIHbIX, TAK 1 CUCTEM TAKUX YPABHEHWIA;

4. nONXeH OEeMOHCTPNPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

1CNonb30BaTh METOLbI TEOPMM ANddEPEHUMNANBHBIX YPABHEHWUIA 1 BAPUALIMOHHOIO MCHYUCNIEHNS Npw
peleHnn 3a8a4y, BO3HMKAOWMNX B TEOPETUYECKOM 1 MaTeMaTn4eckoin omsmke.

4. CTpyKTypa u cogepxaHve AUCLUMNIUHbI/ Moayns
Obwas TpyooeMKOCTb AMCLMNANHBI COCTaBNseT 3 3a4eTHbIX(ble) eanHuu(bl) 108 yaca(os).
dopma NPOMEXYTOYHOro KOHTPONSA AUCLMMINHBI 9K3aMeH B 3 ceMecTpe.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6annos, N3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO ANs OOMnycKa K 3adeTy
28 6annos.

86 bannos 1 bonee - "oTANYHO" (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 gucuunamHe/ MOAynto
TemaTtnyeckun nnaH gucUUNAUHbI/MOAYNS

Buabl v yachbl
Pasgen ayauTopHow paborbl,
Hepens WX TPy A0EMKOCTb Tekywue copmbl
N p‘"fnl:)'g;,'}:;"b'/ Ce""echcemecha (B yacax) KOHTpoOnsi
Nexumn MpakTnueckuelllaboparopHble
3aHATUSA pabortbl
Tema 1.
OunddepeHumanbHble [MncbMeHHoe
aBHeHus 1-ro MallH
1./P 5 3 1-3 6 6 0 fomaliHee
nopsiaka ¢ 04HoOm 3apjaHue
HEen3BEeCTHOW
doYHKUMEN.
[MncbMeHHoe
o |Tema 2. YpasHenns n-ro| 4 4.7 6 6 0 nomallHee
‘Inopsaaka. 3apjaHve
YCTHbI onpoc
Tema 3. Cucrtemsl lMncbMeHHoe
3.|ondodpepeHumnanbHbIX 3 8-11 6 8 0 JoMallHee
YpaBHEHNA. 3apjaHve
lMncbMeHHoe
Tema 4. SneMeHTbI
4 [Tema 4. Oneme 3 1214 | 3 3 0 nomaliHee
Teopun YCTOMHYNBOCTM. 3apjaHue
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Buabl n yachbl
ayauTopHOM paborThbl,

Paspen
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")':lr;;}r;”b'/ C("w'echcemecrpa (B yacax) KOHTpOnsi
Nekumm MpakTnyeckmelllaboparopHbie
3aHATUSA paboTbi
KoHTponbHas
Tema 5. YpaBHeHus ¢ paboTta
4YaCTHbIMI MucbmeHHoe
. 15-17

0 npon3soaHbIMK NEepPBOro 3 S 3 3 0 JomMmallHee

nopsnka. 3agjaHune

Tema . NTorosas Ok3ameH

" |dopma KoHTponNA
NToro 24 26 0

4.2 CopepxaHue OUCLUMNIMUHbI
Tema 1. OudcpepeHumanbHbie ypaBHeHUA 1-ro nopsiaka ¢ 04HOM HeU3BEeCTHOU PYHKLIMEMN.
JNleKuMoHHoe 3aHsitne (6 4yaca(os)):

OCHOBHble NOHATUS K onpedeneHns. [feomeTpuyeckoe TonkoBaHue gudpgpepeHLnanbHoOro
ypaBHeHust nepBoro nopsiaka. CucteMbl 06bIKHOBEHHbIX YPaBHEHWIA. AnddpepeHLmanbHble
YPaBHEHUS B HACTHbIX NPON3BOLHbIX. YpaBHEHNS C pas3gensiowmmMmncs nepeMeHHbiMm. O gHOPOaHbIe
ypaBHeHus. JInHeinHoe ypaBHeHne nepsoro nopsaka. YpasHeHne beprHynnu. YpasHeHune PukkaTu.
YpaBHeHuve B NonHbIX audpdoepeHumanax. Teopema Kowwm cylwecTsoBaHns U e AMHCTBEHHOCTU
peLeHns ypaBHeH s NepBoro nopsaka, paspeweHHoro 0OTHOCUTENIbHO NPON3BOAHON. [MpuHUMN
cxarblx oTobpaxeHuii. [lokasatenbcTBo Teopembl Kown. Teopema Kowm cywecTBoBaHns v
€0VHCTBEHHOCTU PELLEHNS CUCTEMbI YPaBHEHWNIA NepBOro nopsaka, paspelleHHbIX OTHOCUTENbHO
npounssoaHoi. Ocobble TO4kM, 0cobble KpuBblE, 0CODbIE PeLEeHMSI.

npaktnyeckoe 3aHsitne (6 4aca(os)):

YpaBHeHVs ¢ pasgensiowmmMmncsa nepeMeHHbiMm. 3agadm 51-60 ua [3]. OoHOpPOLHbIE YypaBHEHUSI.
3apgaun 101,102, 107,108,113-116,119,120, 13 [3]. JInHeHble ypaBHEHMS NEPBOro nopsaka.
3apaun 138,140, 147,150, 161,163 13 [3]. YpaBHEHMS B NONHbLIX AnddoepeHumanax,
WHTErpupyowmnin MHoxuntenb. 3agadun 186,187,192,193,195,196 una [3]. YpaBHeHus, He
paspelleHHble OTHOCUTENBHO NPOM3BOAHON. 3agaun 256, 257, 271, 272, 282, 283, 293, 296 u3 [3].

Tema 2. YpaBHeHUs1 n-ro nopsigka.
neKkumnoHHoe 3aHsitTne (6 yaca(os)):

YpaBHeHWs, He paspelleHHble OTHOCUTENbHO NPON3BOAHON. Teopema CyLeCTBOBaHNS U
€[VHCTBEHHOCTU peLleHNs ypaBHEHNS, HE pa3peweHHOro 0THOCUTENbHO NPON3BOLAHON. Teopema
CYLLeCTBOBAHUSA N € AUHCTBEHHOCTU peleHuns ans andepeHumanbHblX ypaBHEHNUA BbICLLNX
nopsakoB. JInHeHble AndgoepeHumanbHbie ypaBHeHUs n-ro nopsaka. Obuee peweHne NMHERHOro
andbdpepeHumanbHOro ypaeHeHus n-ro nopsigka. @opmyna Octporpagckoro ? Jluysunns.

npakTudeckoe 3aHsitne (6 yaca(os)):

JlnHelHble ypaBHEHUS C MOCTOSHHbIMK KOadodomumeHTamun. 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 audpcpepeHunanbHbIX YpaBHEHUNA.
JNIeKLMOHHOoe 3aHsiTune (6 4yaca(oB)):
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Teopema 06 06WweM peleHn TMHENHOro HeOAHOPOAHOrO YpaBHEHMS N-ro nopsaka. HaxoxaneHve
4aCTHOro peLeHns MeTo4oM Bapraunm Npon3BobHbIX MOCTOSAHHbIX. MeToa Kowwn HaxoxaeHus
4aCTHOro peLweHns NMHENHOro He0AHOPOAHOro ANdodpepeHLManbHOro ypasHeHns nN-ro nopsaaka.
IlvHelHble oudodhbepeHumnanbHble ypaBHEHUS N-ro NOpsLKa C NOCTOSAHHBIMU KOSPdMUMEHTaMN.
YpaBHeHuns ditnepa. NoHaTne o Kpaesbix 3agadax. 3agada Wrypma ? Jinysunnsa. dyHkums [MpuHa.
MeToq noctpoeHns qoyHkUMKM ['puHa. duaundeckas nuHtepnpetauns doyHkumm NpuHa. Cuctemsl
andbpepeHLmanbHbiX ypaBHeHUA. CBefeHUe cuctembl gudpdoepeHumnanbHbIX YPaBHEHUA K OOHOMY
AndpgoepeHLmanbHOMy ypaBHEHMIO cTaplero nopsaka. MiHterpnposaHue cnuctem
oncpcpepeHLManbHbIX ypaBHEHNI NyTEM HAX0XAEHNS MHTErPUPYEMbIX KOMOUHALWIA.

npakTnyeckoe 3aHsitne (8 4yaca(os)):
Kpaesble 3anaun. 3anaun 751 ? 754, 764-767, 772, 773, 778, 779 w3 [3]. JInHelHble CUCTEMbI C

NOCTOSAHHBIMY KOadhdpuumeHTamn. 3agadm 786 ? 791, 796-799 un3 [3]. JInHenHble CUCTEMBI C
NocTosAHHbIMK KoadbdpuumeHTamn. 3agaym 801 ,802, 806, 807, 826 ? 829, 846 - 850 n3 [3].

Tema 4. OnemMeHTbl TEOPUM YCTONYNBOCTU.
JNleKLMoHHoe 3aHsitne (3 4aca(os)):

CuncTeMbl NNHERHBIX OAHOPOAHBIX Y HEOLHOPOAHbIX ANGIDEPEHLIMANBbHBIX YPaBHEHUA. HaxoxaeHve
PELWEHNIA CUCTEMBI INHEVHBIX HEOAHOPOAHbIX ANdbdEepPeHUNaNbHbIX YPaBHEHM METOLOM Bapuaumm
MPOWN3BOMbHbIX NOCTOSHHBIX. CUCTEMBI NIMHENHBbIX AndPepeHLNanbHbIX ypaBHEHWI C NOCTOSHHBIMA
KoadbgoumumeHTamm. NpocTbie KOPHN XapakTepucTNYeckoro nonmHoma. KpatHole KopHM
XapakTepUCTNYECKOro NoNMHoOMa.

npakTuyeckoe 3aHsitne (3 yaca(os)):

YcTonumneocTb, ocobble Toukn. 3apaym 899 ? 903, 915, 916, 961, 962, 971, 972, 981, 982 u3 [3].
Tema 5. YpaBHeHUs1 C YaCTHbIMU NMPON3BOAHBIMU NMEPBOro NnopsaKa.

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

Teopusa yctonumsoct. OCHOBHbIE ONpeaeneHms n ceefeHne 3afaqm K UCCneoBaHnio To4ek NoKos.
MpocTenwme To4kn nokos. Bropon meton JlanyHosa. ViccnenosaHue ypaBHEHWI HA YCTOMYMBOCTb
no nepeoMmy npubnuxeHmio. Teopema Nypeuua. YpaBHEHUS B YaCTHbIX MPOM3BOAHbIX NEPBOro
nopsaka. Teopema Kowwn ? KoBanesckon CylwecTBOBaHUS N € ANHCTBEHHOCTW PELIEHUS YPaBHEHMS B
4aCTHbIX NPOU3BOAHbIX. JINHENHbIE N KBA3UIVHEHbIE YPABHEHUS B YACTHbLIX NPOM3BOLHbIX NEPBOro
nopsgka. Oblee pelweHne NMHERHOro YpaBHEHMS B HACTHbIX NPOM3BOAHbIX MEPBOro nopsaka.
Obuwee peweHne KBa3NNMHENHOIO YPaBHEHNS B YACTHbIX MPOU3BOAHbLIX MEPBOro nopsaka. 3agaya
Kowwn kBasnnmHemnHoro ypaBHEHUS B YaCTHbIX NPOU3BOLAHbIX MEPBOro Nopsaka.

npakTnyeckoe 3aHsitne (3 yaca(os)):

YpaBHEHMS B YaCTHbIX MPOMN3BOOHbLIX NepBoro nopsaka. 3agayun 1167 ? 1170, 1173, 1174, 1182,
1183, 1194-1200 un3 [3].

4.3 CTpyKTypa n copepXxaHume caMoCTOsITeNIbHOM paboTbl AUCLMMINHBI (MOLYNSA)

Buabi
N Pasnen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb ;%%%:L:?:;Ezga
AvcuvnnuHbl pcemeCTpa paboTbl (B yacax) 260TbI
CTYOEHTOB P
Tema 1.
LdundbdepeHunanbHble noaroToBKa
1 |[ypasHeHuns 1-ro 3 1-3  |gomawnero 8 JomallHee
‘Inopsok HOM HU
e s o sasane
doyHKUMEN.
o [Tema 2. YpapHeHna n-rol 4 4.7 Hgﬂ;ﬂ::r'(g 4 oomallHee
‘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 2 ga naHme
3.|andodpepeHumnanbHbIX 3 8-11 [3adaHus
YypaBHEHNIA. noaroToBka K -
THbIA OnN
YCTHOMY Onpocy 3 ye onpoc
4 Tema 4. SnemeHTbl 3 12-14 zgﬂgﬂﬁiﬁi 5 nomailHee
‘[Teopumn yCTOMYMBOCTI.
eopuun ycto oc 3ananms 3apaHve
noaroToBKa
omauwHee
Tema 5. YpaBHeHus ¢ ZLoMalHero 1 A
3apaHve
5 [HacTHbIMU 3 15-17 3apaHus
‘INpPOV3BOAHBIMY MEPBOro NnoaroToBka K COHTDONBHAS
nopsaka. KOHTPONbHOW 2 a632a
paboTe P
Ntoro 22

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 6 YpaBHeHus, oonyckarwme noHnxXeHne
nopsgka: € 421 - 510 KomneteHuun: NMK-1, OK-5.

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
KoagpdomumeHTammn € 641 - 750 KomneteHumm: MK-1, OK-5.

Tema 3. Cuctembl audpdpepeHUNanbHbIX YpaBHEHUNA.

JoMallHee 3aaaHune , NpuMepHble BONpPOCHI:

1. JInHenHble CNCTEMBI C MOCTOSAHHBIMK KO3dhdomumneHTamn € 786 - 880 2. HennHelHble CUCTEMDI : €
1141 - 1166 KomneteHuuu: MK-1, OK-5.

yCTHbIVI onpoc , npnMepHble BOMNPOCHI:
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MpuMepHble Bonpockl: Cuctembl anddepeHLumanbHblX ypasHeHUA. HopMmanbHas cuctema. Teopema
CYLLEeCTBOBAHUSA N €AUHCTBEHHOCTY peleHmns. CUCTEMbl TMHENHbIX ypaBHEHNUA. CUCTEMbI
OLHOPOOHbIX YpaBHeHMA. TeopeMbl 0 peweHnn. BpoHcknaH pelwerHns. dyHoameHTanbHas marpuua.
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,
3aaHHbIX B CUMMETPUYHOM chopme. NHTerpmposaHmne cuctemsl augodpepeHumnanbHblX ypaBHEHU
nyTEM CBELEHNS K O4HOMY yYpaBHeHUO 6onee BbicoKOoro nopsiaka. CUCTEMbI IMHERHbBIX YPaBHEHWIA C
NMOCTOSIHHBIMU KO3dhpULmeHTamMn. XapakTepncTnyeckoe ypasHeHne ans 0gHOPOLHOW CUCTEMbI U
xapaktepucTunyeckue yucna. PeweHre ogHOPOOHON cucTemMbl. PelweHne HeogHOPOLHOM CUCTEMBI,
MeTon BapuaLmm Npon3BosibHbIX NOCTOSHHbIX. [TOHATUE O KpaeBbix 3agadax. 3ajava
Wrypma-Jinysunnga. ®yHkuua 'puHa. MeTton noctpoeHns doyHkuum ['puHa. dunsunyeckas
nHTepnpetaumsa gyHkumm MpuHa. KomneteHumn: MNK-1, OK-5.

Tema 4. dnemMeHTbl TEOPUM YCTONYMNBOCTU.

JoMallHee 3ajaHne , NPUMEPHbIE BONPOCHI:

1. YctonumeocTtb € 880 - 1000 KomneteHumu: MNK-1, OK-5.

Tema 5. YpaBHeHUs1 C YaCTHbIMU NMPON3BOAHBIMU NEPBOro NnopsaKa.
[oMallHee 3ajaHve , NPUMEpPHbIE BONPOCHI:

1. YpaBHEHMS B YaCTHbIX Npon3BoaHbiX: €1167 - 1223 KomneteHumn: MNK-1, OK-5.
KOHTponbHas paboTa , NpUMepHble BONPOCHI:

1. YpaBHeHue nepBoro nopsgka. 2. YpasHeHne nepsoro nopsaka. 3. JInHenHoe ypBHeHue
MOCTOSAHHBIMU KOadpdpuLmeHTamn 4. JInHenHas cuctema ¢ NoCTosiHHbIMK KoadpdpuumeHtamm 5.
YpaBHeHue ¢ YyacTHbIMY npon3sogHbiMm KomneTteHuuu: MNK-1, OK-5.

Tema . UToroesasi popma KOHTpons

MpuMepHbIEe BONPOCHI K 9K3aMEHY:

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

BUNETbI K SAYETY/SK3AMEHY

BuneT 1.

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

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

Buner 2.

1 3apaya Kowwn. Teopema cyuectsoBaHs 1 €AMHCTBEHHOCTU PELLEHUS.

2. Obwee peweHve 1 peweHne 3agaym Kowmn onsg KkasnanHENHOro ypaBHEHUS B HaCTHbIX
NPON3BOOHbIX MEPBOro nopsaka.

Bunert 3.

1. OCHOBHble NHTErpmpyemble TUMbl ypaBHeHWA 1-ro nopsaka.

2. OCHOBHble orpefeneHns 1 NoOHATUS TeOPUN YCTOMYNBOCTH.

Bunert 4.

1. Teopema cywecTBoBaHUS N €4MHCTBEHHOCTU 019 YPaBHEHUS, HE pa3pewEéHHOro OTHOCUTENTbHO
NPON3BOLHOMN.

2. TpuBmanbHoe peleHne 1 ero ycTonyneocTb no JlsnyHosy.

Bunert 5.

1. YpaBHeHus n-ro nopsaka. YpasHeHUs, fonyckamwme NoHNXeHNS nopsaka.
2. MpocTenwmre TMnNbl TOYEK NOKOSA AN OLHOPOAHON CUCTEMbI ABYX
ypaBHEHW C OBYMSA NEPEMEHHbIMU U UX YCTOMYNBOCTb.
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bunert 6.

1. JlnHeiHble ypaBHeHMs n-ro nopsaka. Oblee peleHne MMHERHOro 04HOPOAHOIO YPaBHEHNS N-To
nopsaka.

2. O6 nccnenoBaHUM Ha YCTOMYMBOCTD MO NEPBOMY NPUBNXKEHNIO.

bunet 7.

1. JInHeliHble HEOLHOPOAHbIE YpaBHEHMS N-ro nopsaka. Obuwee pelweHne NMHENRHOro
HEOOHOPOLHOrO YpaBHEHNS.

2. MeToa goyHKkumm JlanyHosa.

Buner 8.
1. JInHeliHble 0QHOPOLHbIE YPABHEHUS C MOCTOSHHbLIMM KOGOMULMEHTAMU U UX PELLEHNE
2. OcHoBHble TeopeMsbl JlsinyHoBa.

BuneT 9.

1. JInHeliHble HEO4HOPOAHbIE YPABHEHMS C MOCTOSIHHLIMU KO3PPULIMEHTAMI N HAXOXAEHME
peWeHns Ons pasnnyHbIX BUOOB CBOOOAHOrO YneHa.

2. BpOHCKI/IaH peweHnA. CDyH,EI,aMGHTaﬂbHaH martpuua.

BuneTt 10.
1. MeToq Bapuauumn Npon3BOSIbHbIX MOCTOSHHbIX B NTMHENHBIX YPABHEHMSX N-FO Nopsaka.
2. Obwee pelweHne n peweHne 3anadn Kowwn B MaTpuyHoi coopme.

Bunet 11.
1. HopmanbHas cuctema. Teopema CylwecTBOBaHNSA N €UHCTBEHHOCTU pPeeHmns.
2. OCHOBHbIE ONpeneneHns n NoOHATUS Teopun YCTONHNBOCTN.

Bunet 12.
1. CucTembl NMHEenHbIX ypaBHeHUn. CUCTeMbl 0QHOPOLHbBIX YPaBHEHWNA. TeopeMbl O peLIeHNN.
2. YpaBHeHUs He paspeléHHble OTHOCUTENBHO MPOU3BOLHOMN.

Bunet 13.

1. BpoHCkMaH peweHns. dyHaoameHTanbHas Marpuua

2. MpocTenwme TMNbl TOYEK MNOKOS A1 O4HOPOAHOW CUCTEMbI ABYX YPaBHEHWU C ABYMS
NepeMEHHbIMU 1 UX YCTONYUBOCTb.

Bunert 14.

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

2. HaxoxneHvne UHTerpmpyembix KOMOMHaUWIA ONsi CUCTEMbI U NEPBbIE MHTErpansbi.

Bunert 15.

1. Cnctema HEO4HOPOOHbIX YPABHEHWIA.

2. JlnHeliHble ypaBHeHMS n-ro nopsaka. Obuwee pelweHne NTMHENHOro 04HOPOLHOrO YPaBHEHMS N-TO
nopsaaka.

Bunert 16.

1. CCTEMBI NIMHENHBIX YPABHEHWI C MOCTOSIHHLIMM KO3dhuLIMEHTAMUN. XapaKTepucTnieckoe
ypaBHEHUE A/ OQHOPOLHON CUCTEMBI 1 XapakTepUCTUYECKME YnCha.

2. JInHeliHble HEOAHOPOAHbIE ypaBHEHMS N-ro nopsaka. Oblwee pelweHne NMHERHOro
HEeO4HOPOLHOr0 ypaBHEHNS N-ro NopsaKa.

Bunet 17.

1. PeweHrne ogHOPOOHON CUCTEMDI

2. MeTog Bapraumm NPon3BOJbHbIX MOCTOSHHbIX B CUCTEMAX NIMHENHBIX HEOOHOPOAHbIX YPaBHEHWIA.

BuneT 18.

1. NHTerpmnpoBaHne cuctembl amdcpepeHLmanbHbIX ypaBHEHWUIA NyTEM CBEAEHUS K OOHOMY
ypaBHeHIo 6onee BbICOKOro Nopsaka.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
Ctpanuua 9 13 12. EiE YHH

S OEALIK G



Mporpamma ancumnnuubl "dudpdepeHumnansHole ypasHeHns"; 03.05.01 ActpoHomust; npodoeccop, A.H. (npodeccop) banakuH A.B.
DOUEHT, K.H. (BoueHT) Javwes P.A.

2. O6 nccnenoBaHUM PeeHns Ha YCTOMYMBOCTb MO NEPBOMY MPUONNXEHMIO.

Bunet 19.

1. HaxoxaeHune UHTerpnpyembix KOMOMHaUWA ONs CUCTEMbI U NEPBLIE MHTErpansbl.

2. Obwee peweHve n peweHne 3agadn Kowwn ons KkBa3unMHENHOro YpaBHEHNS B YACTHbIX
NPON3BOAHbIX MEPBOro NopsaaKa.

Buner 20.

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

2. JlnHeliHble 00HOPOLHbIE YPABHEHWNS C NMOCTOSAHHBIMU KOIPAULIMEHTAMN U UX PELIEHME.

CamocTosaTenbHas pabota CTyAEHTOB.

Tema 1. N3oknuHbl. CoctasneHve augdepeHumnanbHoro ypasHeHus. 3agayum 1 - 8, 17 - 23,30 - 34,
37 - 40 n3 [3].

Tema 2. 'eomeTpuyeckme n gomamyeckue 3agadun. 3agadm 72 - 74, 80 - 82, 84 - 86 ua [3].

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

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

'Iéﬁma 5. JlnHenHbIe ypaBHEHNS C NOCTOSAHHBIMU KO3dhdomumeHTamn. 3agaym 549 - 559, 601 - 608 n3
[geMa 6. JlnHenHble ypaBHEHNS C NepeMeHHbIMU KoadodpunumneHTammn. 3anaym 681- 685, 706 - 710 n3
[I'gma 7. JInHelHble CUCTEMbI C MOCTOSAHHBIMK KOagpdpuumneHTamn. 3anadm 851 - 860 ua [3].

Tema 8. ®aszosasg nnockocTb. 3agaym 1021 - 1034 13 [3].
Tema 9. HenuHewHble cuctembl. 3agaym 1141 - 1150, n3 [3].

7.1. OcHOBHas nuTeparypa:

1.TyraHnbaes, A. A. [lndbdpoepeHumanbHble ypaBHEHUS [aNEKTPOHHbIN pecypc] : y4eb. nocobue / A. A.
TyraHbaes. ? 2-e nsn., ctepeotun. ? M. : ®JIMHTA, 2011. ? 31 c.
http://znanium.com/catalog.php?bookinfo=454637

2.MaHTenees, A. B. ObbikHOBEHHbIe andpdoepeHumanbHbie ypaBHeHus. MpakTuyeckuii kypc
[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

3. ®uxteHronby .M. Kypc audpdpepeHumnanbHoro n MHTerpanbHoro ncyncneHus: Y4ebHuk. B 3-x 1.
Tom 1. M.: JIAHb,2009, 9-e n3g.,- 608 c. // http://e.lanbook.com/books/element.php?pl1_id=407;

Tom 2. M.: JIAHb, 2009, 9-e n3a.,- 800 c. // http://e.lanbook.com/books/element.php?pl1_id=408;
Tom 3. M.: JIAHb, 2009, 9-e n3a.,- 656 c. // http://e.lanbook.com/books/element.php?pl1_id=409

7.2. lononHutenbHasa nuteparypa:

1. OcHOBbI BEKTOPHOMO 1 TEH30PHOrO aHanun3a : y4ebHo-metoanyeckoe nocobue / A. M. AH4YMKOB .?
KasaHb : K'Y, 2006 .? 161 c. ; 20 cMm. ? bubnuorp.: c. 158-159.

2. IndbdpepeHumanbHble ypaBHEHNS : KOHCMEKT Nekumnii : y4ebHo-meToamnyeckoe nocobue / P. A.
Havwes, A. 0. JaHbwuH ; KasaH. roc. yH-T, dua. goak. ? KasaHb : KazaHckuii rocynapCTBEHHbIN
yHuepcuteTt, 2009 .? 150 c. : un. ; 21 .? Bubnuorp.: c. 146 (4 Ha3B.). 174 ak3.

3.Myxapnsmos P.K., MaHkpaTtbeBa T.H,, ObblkHOBEHHbIE ANGIEPEHUMANBHBIE YPABHEHNS BbICLIMX
nopsakoBs.-KasaHb: K'Y, 2009. -58 c. 30 ak3
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4. OndbhbepeHumanbHble U MHTErpanbHble ypaBHEHNS, BAPMALIMOHHOE UCHYUCTIEHME B NpUMepax 1
3apayax/ A. b. BacunbeBa, . H. Megseges, H. A. TuxoHos, T. A. YpasrunoanHa .? 1anaHune 2-e,
ncnpasneHHoe .? Mocksa : duamatnut, 2005 .7 432 c. : un. ; 22 cM. ? (Kypc BbiClLe MaTeMaTmkuy u
MmatemaTtumyeckor puankm ; Boin. 10) .? Bubnuorp.: c. 428-429 (28 Ha3B.) .? ISBN 5-9221-0628-7. 8
9K3

7.3. UHTepHeT-pecypcChl:

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

P. K. Myxapnsamos, T. H. lNMaHkpatbeBa ObbIKHOBEHHbIE ANOEPEHLNANBHBIE YPABHEHNS BbICLINX
nopsakos - http://www.ksu.ru/f6/k6/bin_files/diff2muharl!9.pdf

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

Cant kathenpbl TEOPUM OTHOCUTENBHOCTY 1 rpasuTaumm KOy -
http://toig-kazan.narod.ru/education.htm

Cant kadpenpbl Teopun OTHOCUTENBHOCTM K rpasuTauumn KAPY - http://old.kpfu.ru/f6/k6/index.php

8. MarepuanbHo-TexHU4Yeckoe obecrneyeHue oUCLUMUNINHbI(MOAYNS)

OcBoeHve gucuunnuHbl "OdunddepeHumanbHble ypaBHeHUS" npegnonaraet UCNonb30BaHme
Cnenylowero MmaTepuanbHO-TEXHUYECKOro obecneyeHmns:

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMINHBI UIMEETCS B HAIMYUN B
3NeKTPOHHO-6ubnnoTeyHol cucteme "ZNANIUM.COM", poctyn K KOTOPOW NpeLoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHns KpynHEeNWmnxX POCCUNCKNX YYEHbIX, PYKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, Npenogasartener BeayLwmx By30B CTpaHbl, BbICOKOKBANNGIULMPOBAHHbIX
CreunanncToB B pasnunyHbix cdoepax brusHeca. PoHL 6nbnmMoTekn cpopMMpPOBaH C y4ETOM BCEX
N3MEHEHW 0BpasoBaTeNbHbIX CTaHAAPTOB M BK/KOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUUKNONEann, CAOBapU U CIPaBOYHNKN,
3aKkoHo4aTeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeunanbHbie Nepnognyeckme n3gaHms n n3gaHus,
BbiNyckaeMble nsgatenbcrsamm By30B. B HacTosawee spems 95C ZNANIUM.COM cooTteetcTBYyET
BceM TpeboBaHMsM pefepanbHbIX roCyAapCTBEHHbIX 0O6pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToAMYeCKas nuTepatypa ons 4aHHON AUCLMMNAVHBI UMEETCS B HANMYUK B
3NeKTPOHHO-6ubnnoTteyHol cucteme Mapatenscrea "MlaHb" , 4OCTYN K KOTOPOW NpeaocTaBneH
ctyneHtam. 9bC Mapnatenbctea "JlaHb" BkioYaeT B cebs 9NeKTPOHHbIE BEPCUM KHUT N34aTenbeTa
"laHb" 1 Opyrnx Beoywmx n3natenbcTB y4ebHOM nnTepatypbl, a TakXXe aNeKTPOHHbIE BEPCUN
NeproanYEeCcKNX U3aaHnii No eCTECTBEHHbIM, TEXHUYECKMM M FTyMaHUTapHbIM Haykam. O6C
Na3patenbcTBa "/laHb" obecneymBaeT LOCTYN K HAYYHOR, y4ebHOM nuTepaTtype 1 Hay4HbIM
NeprvoanYeCcKUM N3LaHMSM MO MaKCUManbHOMY KONMYECTBY NPOGUIbHBIX HaNpPaBneHWii ¢
cobnoneHneM BCex aBTOPCKMX U CMEXHbIX Npas.

YyebHble ayanTopun aons nposeneHns neKUMoHHbIX U NpakTn4eckKnx 3aHATUN.

Mporpamma coctaeneHa B cooTBeTcTBUM ¢ TpeboBaHusMm ®rOC BIMO u y4ebHbIM NaaHoM no
cneunanbHocT: 03.05.01 "AcTpoHoMKS" 1 cneunannaaumm He NPeayCMOTPEHO .
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