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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,
K.H. (moueHT) OJavnwes P.A. Kacenpa Teopun 0THOCUTENBHOCTU 1 rpasutaumm OtoeneHne gousnku ,
Rinat.Daishev@kpfu.ru

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.

LlensiMmn ocsoeHuns aucumnnuHbel (Mogyns) b2.66. "OudpdoepeHunanbHble ypaBHEHNS" SBNSeTCS
3HaHWe OCHOBHbIX NMONOXEHMI Teopun andgepeHumanbHbiX ypaBHEHUA 1 OBNageHne Metonamm
peleHnsi COOTBETCTBYIOWMX 3a4a4 N yripaXHEeHn;

2. MecTo AMCUMNNNHDBI B CTPYKTYpe OCHOBHOM o6pa3oBaTtefibHOW NporpaMmbl BbiCLLUErO
npodoeccnoHanbHOro o6pasoBaHus

JaHHas yuebHas aucumnnnHa BkntodeHa B pasgen "61.B.0O0.1 OucuunanHbl (Mogynm)" OCHOBHO
obpasosaTtebHol nporpammbl 03.05.01 ACTPOHOMUSI U OTHOCUTCS K 06513aTENbHBIM ONCUUMNANHAM.
OcBavBaeTcs Ha 2 Kypce, 3 ceMecTp.

OucumnnuHa "OuddepeHumnanbHble ypaBHEHMS " HAX04MTCS B NporpamMme 3-ro cemecTpa rno nnaHy
cneumanbHocT 011501 ACTpoHOMUS, MaTeEMaTUYECKUA N eCTECTBEHHO-HAYYHbIA LKA, WP
C2.B.1. [1na oCBOEHNS ONCUUNNVHBI CTYOEHT LOMXEH YBEPEHHO BnageTb OCHOBaMu
MaTemMaTU4ecKoro aHannaa, aHannMTM4Yeckon reoMeTpun, NMHenHol anredpobl.

3HaHve Teopuun andodoepeHUmanbHbIX YpaBHEHW 1 yMEHME pelaTb COOTBETCTBYIOWME 3a4a4u
HeobXx0MMO NPY N3YHEHUN MHOTUX Pa3aenoB OM3NKN, TEOPETUYECKON OM3MKKN, aCTPOGUIUNKN,
HebeCHo MexaHnkn 1 op

3. KomneteHuuu obyuarowerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopynsi

B pes3ynbTarte 0CBOEHUSA OUCLUMINHBI POPMUPYIOTCS crneaylowme KOMNeTeHUNn:

PacwmdppoBka
npuoﬁperaemoﬁ KoMneTeHuunm
- cB06OHOE BNageHeM nuTepaTypHoi U 4ENOBOV MUCbMEHHON
OK-5 N YCTHOW PeYbto Ha PYCCKOM S13biKe, HaBblKaMu MyO6nM4HOM 1
Hay4HOW peyun, yMeHneM co3nasartb U pefakTupoBaTb TEKCThI

Lndcpp komneteHLUN

KYyNbTYPHbI
(K%?AU;?;TéHWYE) © NpodpeccrnoHanbHOro HasHa4YeHns, BnageHnemM OgHUM 13
MHOCTPaHHbIX S3bIKOB KaK CPEACTBOM AENOBOro 0bweHms
MK-1 - CNOCOBHOCTb OPMEHTMPOBATLCS B 6a30BbIX aCTPOHOMUYECKMX
(NpogpeccuoHanbHble N PU3MKO-MATEMATUHECKNX TEOPUSIX U MPUMEHSATb UX B HAY4HbIX
KOMMeTEeHLMN) nccnenoBaHusIx

B pesynbTaTe 0CBOEHUS OUCUUMANHBI CTYOEHT:

1. DONXeH 3HaTb:

OCHOBHbIE MONOXEeHUs Teopun aupdoepeHumnanbHblX YpasHEHUA 1 BAPUALMOHHOIO UCYUCNEHUS;
2. OONIXEH yMeTb:
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YMEeTb UCMOMb30BaTb MOHATUSA U METOObI OUCLMNNMHBI NPU peweHnn 3a8a4, BO3HUKALWWX B
TeopeTnyecKomn N MmaTtemMatnyeckon gomnamke.

3. ONXEH BnaneThb:

METOLaMU PeLleHNst COOTBETCTBYIOWMX 3a4a4 U YNpaxXHEHWA; BNaaeTb METOLAMUN NHTErPUPOBaHNSA
Kak 0ObIKHOBEHHbIX ANddhEPEHLMANBHBIX YPaBHEHWUI U ANPepeHLMANbHbIX YPaBHEHWI B YACTHbIX
NPOV3BOAHbIX, TAK U CUCTEM TaKMX YPABHEHUIA;

4. nONXeH OEeMOHCTPMPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

ncnonb3oBaTtb MeToAbl TEOPUKN amndbdepeHUnanbHbIX ypaBHeHI/IVI N BapmauMOHHOIo NcHMcneHns npun
peweHnn 3anay, BO3HUKaKLWnX B TeOpeTMHeCKOVI N MaremaTtmyeckom husuke.

4. CTpyKkTypa 1 cogepXxaHvue OUCLUNIUHBI MOAYNS
Obwas Tpya0EMKOCTb ANCLMMIIMHBI cocTaBnseT 3 3a4eTHbix(ble) eanHuL(bl) 108 yaca(os).
dopMma NPOMEXYTOYHOIr0 KOHTPONS ANCUUNANHBIL: 9K3aMeH B 3 ceMecTpe.

CyMMapHo No aMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcsl B 50
6annoe, nTorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO ANst AOMNycKa K 3a4eTy
28 6annos.

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

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

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

54 banna n MeHee - "HeyLOBNETBOPUTENLHO" (Hey..).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTtbl No AucuuniMHe/ MOaynto
TemaTuyeckun nnaH ANCUUMNINHbI/MOAYNSA

Bupabl n yachbl
ay,aMTOpHOM paboThbl,
Paspen UX TPYOO0EeMKOCTb
N OucumnnuHbl/ CemecTp clgﬁgﬁf;'a. (B yacax) TeK‘{(':)"':T%gE;pM"'
Monyns Mpaktu-|Na6opa-
neKLIMI/I yeckue | TOpHble
3aHATUSA pa60Tb|
Tema 1. dugpdpepeHunanbHble Eg;;miggoe
1. lypaBHeHus 1-ro nopsaka ¢ 04HOM 3 1-3 6 6 0 3anaHme
HEen3BeCTHOM PyHKLUVEN.
[MncbMeHHoe
oMallHee
2. [Tema 2. YpaBHeHUs n-ro nopsaka. 4-7 A
ema paBHe 0 nopsaka 3 6 6 0 sananmne
YCTHbIN onpoc
3, |Tema 3. Cucrems 5 |11 ] 6 | 8 | 0 |nowaumes:
" lown HUMaNbHbIX BHEHWIA.
AncbcpepeHLmnan ypasHe 3agaHue
lMncbMeHHoe
Tema 4. OneMeHTbl Teopumn
4 |Tema Oneme eop 3 1214 3 3 o |RomawHee
YCTONYNBOCTW. 3afaHue
PerncrpaumnoHHblii Homep 6140719 DAEKTPOHHEH
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Buabl n yachbl
ay,aMTOpHOM paboThbl,
Paanen UX TPYO0EeMKOCTb
N OucumnnuHbl/ CemecTp cl:-:!;':'g?:au (B yacax) TeK‘:('#:%g‘;'pr'
Moayns MpakTtu-|Na6opa-
HeKu,uu yeckue | TOpHble
3aHATUA pa60Tb|
KoHTponbHas
paboTta
5 Tema 5. YpaBHeHVs € 4aCTHbIMK 3 15-17 3 3 0 MNucbmeHHoe
" [Npon3BOAHBIMM NEPBOro Nnopsaka. JomalHee
3afaHune
Tema . Itoroeast popma KOHTPONS 3 0 0 0 OK3ameH
Ntoro 24 26 0

4.2 CopepxaHvue oUCLUNMUHbI
Tema 1. OudcpepeHumanbHbie ypaBHeHUA 1-ro nopsiaka ¢ 0a4HOM HeU3BEeCTHOU PYHKLMEHN.
JNIeKLMOHHOoe 3aHsitne (6 4aca(oB)):

OcCHOBHble NOHATUA K onpeaeneHns. [[eoMeTpuyeckoe ToNnKoBaHme angpdepeHumansHoro
ypaBHeHMs nepBoro nopsaka. Cuctembl 0ObIKHOBEHHbIX ypaBHEHWIA. anddbepeHumnanbHble
YPaBHEHUS B HACTHbIX NPON3BOAHbIX. YPaBHEHNS C pa3gensiowmmMmnca nepeMeHHbiMm. OgHOpOoaHbIe
ypaBHeHus. JInHenHoe ypaBHeHne nepBoro nopsaka. YpasHeHne beprynnu. YpasHeHune PukkaTu.
YpaBsHeHue B NonHblx audpdpepeHumnanax. Teopema Ko cylwectsoBaHmsa 1 € AMHCTBEHHOCTH
peLeHNS ypaBHEHNS NEPBOro Nopsaka, pa3peweHHoro 0THOCUTENbHO NPON3BOLAHON. MpuHLMN
cxartblx oTobpaxeHuid. [lokazatenbcTeo Teopembl Kown. Teopema Kown cywectsoBaHms
€0MHCTBEHHOCTU PELWEHNsS CUCTEMbI YPaBHEHUI NEPBOro NOpsaKa, paspelleHHbIX OTHOCUTENbHO
npon3soaHoi. Ocobble To4YKK, 0cobble KpUBbIE, 0CODLIE PELLEHNS.

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

YpaBHeHNS ¢ pasgensiowmmMmnca nepeMeHHbiMm. 3agadm 51-60 na [3]. O4HOPOLHbIE YPaBHEHUS.
3apaum 101,102, 107,108,113-116,119,120, 13 [3]. J/InHeNHbIE YpaBHEHNS NEPBOro Nopsaka.
3apaum 138,140, 147,150, 161,163 na [3]. YpaBHeHUs B NONHbIX gudodoepeHunanax,
WHTErpupyownin MHoxuntenb. 3agadymn 186,187,192,193,195,196 u3a [3]. YpaBHeHus, He
paspelleHHble OTHOCUTENBHO NPon3BOaHON. 3agaun 256, 257, 271, 272, 282, 283, 293, 296 u3 [3].
Tema 2. YpaBHeHUs n-ro nopsigka.

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

YpaBHeEHMNS, HEe pa3peLlleHHble OTHOCUTENbHO NPON3BOOHON. Teopema CylwecTBOBaHNS U
€ONHCTBEHHOCTU PELLEHNS YPaBHEHUS, HE pa3peLeHHOro OTHOCUTENBHO NPOM3BOAHON. Teopema
CyWeCTBOBaHMS U €ANHCTBEHHOCTM peleHns onsa andgoepeHumanbHbiX ypaBHEHWI BbICLWIMX
nopsakoB. JInHeHble anddoepeHUmanbHbie ypaBHEHUS N-ro nopsiaka. Obuee peweHne NMHeNnHOro
angoepeHLmanbHOro ypasHeHus n-ro nopsaaka. @opmyna Octporpagckoro ? Jlnysunns.

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

JlnHelHble ypaBHEHUS C MOCTOSHHbIMK KoadodomumeHTamun. 3agadm 515, 516, 519, 520, 527, 528,
533, 534, 537, 538 13 [3]. JInHenHble ypaBHEHNS C NOCTOSAHHBIMU KO3hdomumneHTamn. 3anadm 541,
543, 545, 547, 575-578, 589, 590, 595, 598 u3 [3].

Tema 3. Cuctembl aucpcpepeHumanbHbIX ypaBHEHUMN.
neKkumnoHHoe 3aHsitTne (6 yaca(os)):

KETPOHHBH
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Teopema 06 06ueM peweHnr NMHEeNHOro HEOAHOPOAHOIO YPaBHEHNS N-ro nopsaka. HaxoxneHue
4aCTHOrO peLeHns MeToL0M Bapuaunm Npon3BobHbIX MOCTOSAHHbIX. MeToa Kowwn HaxoXxaeHus
4aCTHOro peLweHns NMHENHOro He0AHOPOAHOMo AndodpepeHLManbHOro ypasHeHns nN-ro nopsaka.
JlvHenHble gudodhbepeHumnanbHble ypaBHEHNS N-F0 NOpSLAKa C NOCTOSAHHBIMU KOSPMLUMEHTAMN.
YpaBHeHns Oiinepa. MNoHATMe 0 Kpaesbix 3agadax. 3agada Wrypma ? Jlinysnnng. ®yHkums IpuHa.
MeToq noctpoeHns goyHkUmMKM [puHa. duaunyeckas nHtepnpetauns oyHkumm NpyHa. Cuctemsl
andbpepeHumanbHbiX ypaBHeHUA. CBefeHne cuctembl gudbdoepeHumnanbHbiX YPaBHEHUA K 0GHOMY
AnpgoepeHLmanbHOMy ypaBHEHMIO cTapero nopsaka. MiHterpnposaHue cnuctem
AMgdEepeHLManbHbIX YyPaBHEHU MYTEM HAXOXAEHNS NHTEMPUPYEMbIX KOMOMHALINIA.

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

MNOCTOSAHHBIMY KOadhchuumeHTamn. 3agadm 786 ? 791, 796-799 una [3]. JInHenHble CUCTEMBI C
NOCTOSAHHBIMK KoadhcpuumeHTamu. 3agaym 801 ,802, 806, 807, 826 ? 829, 846 - 850 n3 [3].

Tema 4. dnemeHTbl TEOPUN YCTOWYNBOCTMU.

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

Cucrtembl MMHERHBIX 0A4HOPOAHBIX U HEOAHOPOAHBLIX AndbdepeHunanbHbIX ypaBHEHUA. HaxoxaeHne
pPeWweHnin CUCTEMbl TMHENHBIX HEOAHOPOAHBIX AndepeHUnanbHbIX YpaBHEHN METOLOM BapmaLnm
NPON3BONbHbBIX NOCTOSAHHBIX. CUCTEMBI NMMHENHBIX ANPdepeHUmanbHbIX YpaBHEHUA C MOCTOSAHHbLIMU
KoadpdpuumeHTamun. MNpocTblie KOPHU XapakTepMUCTNYeCcKoro nonmHoma. KparHbie KOpHu
XapakTepUCTUYECKOro NoIMHOMA.

npakrtnyeckoe 3aHsitne (3 4yaca(os)):

YcToinumnBocTb, ocobble Toukn. 3apaqm 899 ? 903, 915, 916, 961, 962, 971, 972, 981, 982 u3 [3].
Tema 5. YpaBHeHMA € YaCTHbIMU NPOU3BOOHLIMU NEPBOro nopsaka.

neKuMnoHHoe 3aHsiTne (3 yaca(os)):

Teopus yctonumBocT. OCHOBHbIE OMNpPeaeneHns n cBefeHne 3anayn K CCNenoBaHMo TOHEK NOKOS.
MpocTeiwne To4kn nokos. Bropoit meton JlsinyHosa. ViccnenoBaHue ypaBHEHW Ha YCTONYNBOCTb
no nepeoMy npubnuxerHuio. Teopema Nyperua. YpaBHEHUS B HACTHbIX NPON3BOAHBIX NEPBOro
nopsiaka. Teopema Koww ? KoBaneBckoi cylecTBOBaHMS U € AUHCTBEHHOCTY PELIEHNS! YPaBHEHNS B
YaCTHbIX NMPON3BOAHbBIX. JINHENHbIE 1 KBA3WUMHENHbIE YPAaBHEHUSI B HACTHbIX NPON3BOAHbIX NEPBOro
nopsiaka. Obuee peleHne NMHENHOro YpaBHEHUS B HACTHbIX MPOW3BOAHBIX NMEPBOro NopsaKa.
ObLee peleHne KBa3UIMHENHOTO YpaBHEHUS B HACTHbIX MPOM3BOAHBIX MepBOro nopsaka. 3apaya
Kolwww KBa3nnmMHenHoro ypaBHeHNs B YacTHbIX MPOM3BOAHbIX NEPBOrO Nnopsiaka.

npakTudeckoe 3aHsitne (3 yaca(os)):

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

4.3 CTpyKTypa 1 copepXxaHume caMOCTOSATe/IbHOM paboTbl AUCLMMIUHBI (MOLYNSA)

Hene- Buabl DopMbl
N Paspen Ce- n': camocrosﬁenbuoﬁ ;‘pz(ﬂg; 'ég:?cc;g’_'
ANCLUMNINHBI MecTp| ceme paboTbl (B yacax) |ATenbHom
cTpa CTYOEeHTOB pa6oTh
Tema 1.
OudpdepeHunanbybie NoAroToBka AoMallHero 3agaHus
nomaiu-
1 |ypasHeHus 1-ro } 3 |13 8 Hee
nopsiAKa ¢ 0HOW sananmne
HEen3BeCTHOW
JoyHKLUMEN.
Tema 2. NMoAroToBKa AoMalHero 3agaHuns noMa-
2. |YpaBHeHus n-ro 3 | 4-7 4 Hee
nopsoka. 3anaHue
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dopmbl
Hepe- Buabl
N Paspen Ce- | ns CaMoCTOSAITENbHOMN ;npzcﬂ;b ';g:g:;g’_'
ANCUUNNNUHDI MecCTp| ceMme pa601bl (B '-lacax) ATeNbHON
CcTpa CTYQEeHTOB pa60Tb|
nomalu-
Tema 3. Cucrtembl MnoaroToBka oomMalHero 3agaHus 2 Hee
3. [andbdpepeHumanpHpix3 | 8-11 3agjaHue
yPaBHEHuI. YCTHbIN
noAroToBka K yCTHOMY On
il YCTHOMY onpocy 3 onpoc
Tema 4. OneMeHTbl nomauw-
4. |[Teopumn 3 [12-14nogroTtoBka gomalHero 3agaHus 2 Hee
YCTONYMBOCTM. 3apjaHve
Jomall-
Tema S. noaroToeka AomallHero 3agaHus 1 Hee
YpaBHeHus ¢ sananme
5. [4acTHbIMK 3 [15-17
MPOU3BOAHbLIMM 7 et 5 KOHTpONg-
NepBOro nopsaka. NOAroToBKa K KOHTPO/bHOM paboTe Has
paboTta
Ntoro 22

5. O6bpa3oBartenbHble TEXHONOIUU, BK/IHOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHus

Kpr nekumin n npakTn4ecknx 3aHATUN, OpraHM30BaHHbIX NO CTaH,EI,apTHOI7I TexXHonornm B
MHTepaKTMBHOVI doopMe C XMBbIM OManorom mMexay rnpernogasateniem v 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 PYHKLIMEN.
JoMallHee 3agaHue , NpUMepHbie BOMPOChHI:

1. YpaBHeHus ¢ pasgensiownmmncs nponssodHoiMm € 51 - 100 (Pununnos, Anekcen denoposun.
C6opHuK 3a8a4 no anddepeHumanbHbiM ypaBHeHuaM / A.d. dunmunnos .? Mockea ; VIxeBck :
Perynsp. n xaotny. anHamuka, 2005 .7 174, [1] c. 93 ak3.) 2. OgHopoaHble ypasHeHus: €101 - 135 3.
JlnHeinHe ypaBHeHUs €137 - 185 4. YpaBHeHUS B NONHbIX andpdoepeHumanx € 186 - 20 5. YpasHeHns
He pas3peleHHble OTHOCUTENbHO NPon3BoaHoM € 241 - 300 6 YpaBHeHUs, OonycKarwme NoOHNUXeHne
nopsaka: € 421 - 510 KomneteHuuu: NMK-1, OK-5.

Tema 2. YpaBHeHuMA n-ro nopsaka.

LoMallHee 3ajaHue , NPUMEpPHbIE BONPOCHI:

1. YpaBHeHus, gonyckawoowme noHnxeHve nopsoka €421 - 510 2. JIuHenHble ypaBHEHUS C
NOCTOSAHHBIMY KOadppuumeHTamm € 511 - 640 3. JIHelHble ypaBHEHUS C NEPEMEHHbIMM
KoagpgomumeHTammn @ 641 - 750 KomneteHumm: MK-1, OK-5.

Tema 3. Cuctembl audpcpepeHunanbHbIX YPpaBHEHUNA.
JOMallHee 3ajaHne , NPUMEPHbIE BOMPOChI:

1. JInHelHble CMCTEMbI C NOCTOSAHHBIMU KOShpmumeHTammn € 786 - 880 2. HenvHelHble CUCTEMDI : €
1141 - 1166 KomneteHuuu: MK-1, OK-5.

YCTHbIA ONpOC , NPUMEPHbIE BOMPOCHI:
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MpuMepHble Bonpockl: Cuctembl anddepeHLumanbHbiX ypaBHeHWA. HopMmanbHas cuctema. Teopema
CYLLEeCTBOBAHNSA N €ANHCTBEHHOCTY pelweHmns. CUCTEMbl TMHENHbIX ypaBHEHUA. CUCTEMDI
OLHOPOOHbIX YpaBHeHUA. TeopeMbl 0 peweHnn. BpoHcknaH pewenHns. dyHgameHTanbHas marpuua.
Obuwee peweHne n peweHne 3anaqv Kowwn B MmatpuyHoi goopme. Cuctema HEOAHOPOLHbIX
ypaBHeHuin. Obwee peweHne n peweHne 3anaym Kowwv B MatpuyHoi goopme. HaxoxaneHvne
NHTErPUPYeMbIX KOMOMHAUMIA 0N CUCTEMbI U NEPBble MHTerpasbl. PeweHne cucteMbl ypaBHEHWIA,
3aJaHHbIX B CUMMETPUYHOM cpopme. NHTerpmposaHne cuctemsl augodoepeHumnanbHblX ypaBHEHU
NyTeM CBELEHNS K OOHOMY YpaBHEHMIO 6onee BbICOKOro nopsaka. CMcteMbl NMMHENHbIX YypaBHEHWI C
NOCTOSIHHBIMW KO3dhpULmMeHTamMn. XapakTepncTniyeckoe ypasHeHne ans 0gHOPOLHOM CUCTEMbI U
xapaktepucTunyeckue yucna. PeweHrne ogHOPOOHON cucTeMbI. PelweHne He0QHOPOLHOM CUCTEMDI,
MeTopn BapvaLumm Npon3BosibHbIX NOCTOSHHbIX. [TOHATUE 0 KpaeBbix 3adadax. 3ajava
Wrypma-Jinysunnga. ®yHkumua MpuHa. MeTton noctpoeHns doyHkuum [prHa. drnsunyeckas
nHTepnpetaumsa goyHkumm MpuHa. KomneteHuun: MNK-1, OK-5.

Tema 4. dnemeHTbl TEOPUN YCTONYNBOCTMU.

JoMallHee 3agaHune , NPUMepPHbIe BOMPOCHI:

1. YctonumeocTb € 880 - 1000 KomneteHuuu: MNK-1, OK-5.

Tema 5. YpaBHeHMA € YaCTHbIMWU NMPOU3BOOHLIMU NEPBOro nopsaka.
JoMawHee 3afaHune , NpUMepHble BOMpPOCHI:

1. YpaBHeHMS B YaCTHbIX Npon3BoaHbiX: €1167 - 1223 KomneteHuwmn: MK-1, OK-5.
KOHTpOnbHas paboTa , NpUMepHbIe BONPOCHI:

1. YpaBHeHune nepBoro nopsaka. 2. YpaesHeHue nepsoro nopsaka. 3. JInHenHoe ypBHeHNe
NOCTOSAHHBIMY KOadpdpuumeHTamn 4. JInHenHas cuctema ¢ NocTosiHHbIMU KoadpdpuumeHtamm 5.
YpaBHeHune ¢ YacTHbiMM npondeoaHbiMm KomneteHumm: MK-1, OK-5.

Utoroesasa chopma KOHTpons
9K3aMeH (B 3 cemecTpe)

MpvMepHble BONPOCHI K UTOrOBOM 0OPME KOHTPONS

PacueTtHble paboTbl: PacyeTHble 3agaHus no matematuke. AuddepeHumnanbHblie ypasHeHus (3
cemectp). Coctasutenn: A.N.Eropos, P.K..Myxapnamos. KasaHb, 2004

BUNETbI K SAYETY/9K3AMEHY

Bunet 1.

1. dugocbepeHumanbHoe ypaBHeHne 1-ro nopsaka, paspeleHHoe 1 HepaspeweHHOe OTHOCUTENBHO
NPON3BOL4HOWN.

2. Obuee pelweHne 1 3apada Kowwn ons NMHERHOro ypaBHEHMS B YaCTHbIX NPOW3BOAHbIX NEPBOroO
nopsiaka.

bunert 2.

1 3apaya Kowwn. Teopema cylwecTBoBaHUS N €GUHCTBEHHOCTU pPeLeHms.

2. Obuiee pelweHne 1 peweHre 3anayn Kown ons KBasunMHENHOro ypaBHEHNUS B HACTHbBIX
NPOW3BOLHbIX NEPBOro NOpsaka.

Bunert 3.

1. OCHOBHblE MHTErpMpPYyEMbIE TUMbI YyPaBHEHWIA 1-ro nopsaka.

2. OCHOBHbIe onpeneneHns 1 NOHATUS TEOPUN YCTOMYNBOCTH.

Bunert 4.

1. Teopema cywecTBoBaHMS U eAUHCTBEHHOCTM 0151 YPaBHEHUS, HE Pa3pPELWEHHOr0 OTHOCUTENTbHO
NPON3BOL4HOMN.

2. TpmBManbHoOe peweHne n ero yCTon4YmBocCTb Mo J1anyHosy.

buner 5.

1. YpaBHeHMs n-ro nopsaka. YpasHeHUs, fonyckawwme NoOHXEHNS nopsaka.
2. [NpocTenwmne T1nbl TOYEK NOKOS A5 OAHOPOOHON CUCTEMbI OBYX
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ypaBHEHWIA C ABYMSI MEPEMEHHBIMU 1 UX YCTOMYMBOCTb.

BuneT 6.

1. JlnHeliHble ypaBHeHMs n-ro nopsiaka. Obuee pelweHne NMHERHOro 0AHOPOLAHOMO YPaBHEHNS N-roO
nopsaaka.

2. O6 uccnenoBaHMN Ha YCTONYMBOCTD MO NEPBOMY MPUONNXEHNIO.

Bunet 7.

1. JIHeHble HEOAHOPO4HbIE YpaBHEHMS n-ro nopsaka. Oblee peleHne NMHENHOro
HEOLHOPOAHOrO ypaBHEHNS.

2. Meton doyHkumm JisnyHosa.

Buner 8.
1. JInHeHble 0OHOPOAHbIE YPABHEHUS C MOCTOSHHBIMU KO3GMOULIMEHTAMU U UX PELLEHNE
2. OcHoBHble TeopeMbl JlsnyHoBa.

Bunet 9.

1. JInHenHble HEOAHOPOAHbIE YPaBHEHNS C NOCTOAHHBIMU KOIPPULIMEHTAMN 1 HAXOXAEeHWEe
peLWeHns ans pasnnyHbIX BUAOB CBOOOLHOroO YneHa.

2. BpoHckumaH peweHns. dyHoameHTanbHas marpuua.

Bunet 10.
1. MeToq Bapuaumm npon3BONbHbLIX MOCTOSHHbIX B IMHENHbLIX YPaBHEHUSX N-ro nopsaka.
2. Obuiee pelweHune 1 peweHre 3atayun Kown B MaTpnyHo oopMe.

Bunet 11.
1. HopmanbHas cuctema. Teopema CylwecTBOBaHUSA U €AUHCTBEHHOCTUN PELLEHUS.
2. OcHOBHbIE ONpeneneHns n NOHATUSA TEOPUM YCTONHNUBOCTH.

Buner 12.
1. CncTteMbl NMHENHbIX ypaBHeHNn. CUcTeMbl 0QHOPOOHbIX YpaBHEHWIA. TeopeMbl O peLleHunn.
2. YpaBHeHUs He paspelléHHble OTHOCUTENbHO MPOU3BOLHOMN.

Bunert 13.

1. BpoHckuaH peweHuns. @yHaameHTanbHas marpuua

2. [pocTenwmne T1rbl TOYEK NOKOS AN OAHOPOAHON CUCTEMBI ABYX YPABHEHWUI C OBYMS
nepemMeHHbIMU U NX YCTONYMBOCTb.

Bunert 14.

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

2. HaxoxeHune nHTerpmpyembix KOMOMHAUWA 01 CUCTEMbI U MEPBbLIE UHTErpans.i.

bunert 15.

1. Cuctema HeOOHOPOLHbIX YPaBHEHWUIA.

2. IlnHeitHble ypaBHeHMs n-ro nopsaka. Obuee pelweHne NMHENHOro 04HOPOLHOMO YPaBHEHMS N-TO
nopsgka.

Bunert 16.

1. CUCTEMBI NMHENHBIX YPaBHEHUIA C NOCTOSIHHBIMU KO3dhdoMUMEHTaMM. XapakTepucTuieckoe
ypaBHeHVe A/ 04HOPOAHOM CUCTEMbI M XapaKTepUCTMYeCKue ymucna.

2. JInHelHble HEOOHOPOAHbIE ypaBHEHMS N-ro nopsaka. Oblwee pelweHne NMHENHOro
HEeOOHOPOAHOro YypaBHEHNS N-ro nopsaaka.

Bunet 17.

1. PeweHve 0OJHOPOOHON CUCTEMDI

2. Metopn Bapmaumm NPoN3BOIbHbIX NOCTOSHHbIX B CUCTEMAX NIMHENHBIX HEOAHOPOOHbIX YPaBHEHWIA.

BuneT 18.
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1. VIHTerpupoBaHue cucteMbl audogpepeHLmnanbHbIX YpaBHEHW NyTEM CBEAEHMUS K OJHOMY
ypaBHeHuto Honee BbICOKOro nopsiaka.

2. O6 nccnenoBaHNM PeWweHns Ha YCTOMYMBOCTb MO NEPBOMY MPUONNXEHMIO.

bunet 19.

1. HaxoxaeHune nHTerpmpyemMbix KOMOMHaLUWA 4ist CUCTEMbI U NEPBbIE UHTErpanbi.

2. Obwee pelweHne 1 peweHne 3agadn Kowwn ons KBasmnmHenHOro ypaBHEHUS B 4aCTHbIX
NPOW3BOOHbIX MEPBOro nopsaka.

bunet 20.

1. PeweHne cuctembl ypaBHEHUN, 3aaHHbIX B CAMMETPUYHON GoopMe.

2. JInHenHble 0QHOPOAHbIE YPABHEHUS C MOCTOSAHHBIMU KO3OMPULIMEHTAMM N UX PELLEHME.

CamocTosTenbHas paboTa CTyAeHTOB.

Tema 1. N3oknnHbl. CoctasneHve auddepeHumnanbHoro ypasHeHus. 3agaydm 1 - 8, 17 - 23,30 - 34,

37 - 40 n3 [3].
Tema 2. N'eomeTpuyeckne n pusmyeckune 3angadn. 3amaum 72 - 74, 80 - 82, 84 - 86 un3 [3].
Tema 3. YpaBHeHus bepHynnu, ypaBHeHns Pukkatn. 3agaum 151 - 156, 167 - 171 na [3].

Tema 4. YpaBHeHUs, gonyckatowme NnoHnxXeHne nopsaka. 3anaun 421 - 426, 451 - 454, 455, 456,
463 - 467,477 - 480 n3 [3].

Tema 5. JlnHenHble ypaBHEHUS C MOCTOSHHbIMUK KO3dhdomumeHTamun. 3agadm 549 - 559, 601 - 608 n3

[3].

Tema 6. JlnHeliHble ypaBHEHUS C nepeMeHHbiMKU KoadodpuumeHTamn. 3agaym 681- 685, 706 - 710 na

[3]-
Tema 7. JInHenHble cucTeMbl C NOCTOSHHbIMK KoadbdpuumeHTamn. 3anadm 851 - 860 n3 [3].
Tema 8. ®aszosas nnockocTb. 3agaym 1021 - 1034 un3 [3].

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

7.1. OcHOoBHas nuTeparypa:

1. MNaHTenees, A. B. ObbikHOBEHHbIE AndbdepeHumnanbHbie ypaBHeHUs. MpakTnyeckuin kypc
[OnekTpoHHbIN pecypc): y4eb. nocobue ¢ MynbTuMeama conposoxaeHunem / A. B. MNaHTtenees, A. C.
SkmmoBa, K. A. Poibakos. - M.: Jloroc, 2010. - 384 c. - Pexum poctyna:
http://znanium.com/catalog.php?bookinfo=469288

2. ®uxteHronbu, .M. Kypc ondpgoepeHumnanbHoro n MHTerpanbHoro ncyncneHuns. B 3-x 1r. Tom 1
[OnekTpoHHbIN pecypc]: y4ebHuk / .M. duxTeHronby,. - OnekTpoH. gaH. - CaHkt-MNetepbypr: JlaHb,
2009. - 608 c. - Pexum goctyna: https://e.lanbook.com/book/407

3. duxtenronbu, .M. Kypc amddepeHumnanbHOro v MHTerpanbHoro ncincneHms. B 3-x 1. Tom 2
[OnekTpoHHbIN pecypc]: yuebHuk / .M. duxTeHronby,. - AnekTpoH. aaH. - CaHkT-Metepbypr: JlaHb,
2009. - 800 c. - Pexum goctyna: https://e.lanbook.com/book/408

4. ®uxteHronbu, [.M. Kypc ondpdgoepeHumanbHOro n MHTerpanbHoro ncyncnenuns. B 3-x 11. Tom 3
[OnekTpoHHbIN pecypc]: y4ebHuk / .M. duxteHronby,. - OneKTpoH. aaH. - CaHkT-MeTtepbypr: JlaHb,
2009. - 656 c. - Pexxum poctyna: https://e.lanbook.com/book/409

7.2. lononHutTenbHasa nureparypa:

1. OCcHOBbI BEKTOPHOMO 1 TEH30PHOr0 aHanun3a : y4ebHo-metoanyeckoe nocobue / A. M. AHYKKOB. -
Kazanb: KI'Y, 2006. - 161 c.
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2. Davuwes, P. A. nddepeHumnanbHble ypaBHEHNS [TEKCT: aNeKTPOHHbIA pecypc]: KOHCNEKT
nekumnin: yiebHo-metToamyeckoe nocobue / P. A. Navwes, A. 0. JaHbwuH; KasaH. roc. yH-1, Pus.
doak. - dnekTpoHHbIe AaHHble (1 goain: 0,94 M6). - (KasaHb: KasaHckuii oenepanbHbiit
yHuBepcuteT, 2014). - 3arn. ¢ akpaHa. - Pexunm goctyna: otkpbiTbii. OpurmHan Konuu:
OnddoepeHumanbHble ypaBHEHUS: KOHCNEKT NEKLMIA: y4ebHO-MeToamn4yeckoe nocobue / P. A.
Havwes, A. 0. JaHbwuH; KasaH. roc. yH-T, Puna. goak. - KasaHb: KazaHckunin rocyaapCTBEHHbIN
yHusepcuteTt, 2009. - 150 c.: un. - URL: http://libweb.kpfu.ru/ebooks/publicat/0-778650.pdf

3. Myxapnsamog, P. K. O6blkHOBEHHbIE AMdDEPEHLMANbHBIE YPABHEHNS BbICLIMX MOPSAKOB [TEKCT:
3NEeKTPOHHBIV pecypc]: MeToamyeckoe nocobue / P. K. Myxapnsimos, T. H. MNaHkpaTtbesa; KasaH. roc.
YH-T. - ONeKTpoHHble faHHble (1 dpaiin: 0,4 M6). - (KazaHb: KasaHckuii cheiepanbHblil YHUBEPCUTET,
2014). - 3arn. ¢ akpaHa. - Pexxum goctyna: oTkpbITblid. OpuruHan konmm: OBbIKHOBEHHbIE
onchcpepeHLManbHble ypaBHEHMS BbICWINX MOPSAKOB : MeToamveckoe nocobue / P. K. Myxapnsimos,
T. H. NaHkpatbeBa; KasaH. roc. yH-T. - KadaHb: KasaHckuii rocynapctBeHHbIn yHuBepcutet, 2009. -
57, [1] c. - URL:http://libweb.kpfu.ru/ebooks/publicat/0-777603.pdf

4. YepeHkosa JTrogmuna lNasnosHa OdudpdpepeHumanbHble ypasHeHUs. [NMpakTtukym / Anbcesud J1.A.,
MaszaHuk C.A., Paconbko IM.A. - MH.:Bblwaiwas wkona, 2012. - 382 c. - Pexum goctyna:
http://znanium.com/catalog/product/508479

5. Tyranbaes, A. A. [lndochepeHuUmanbHble YypaBHEHNS [aNEKTPOHHbIN pecypc]: y4eb. nocobue / A. A.
TyraHbaes. ? 2-e uag., ctepeotun. - M.: ®JIMHTA, 2011. - 31 c. - Pexum poctyna:
http://znanium.com/catalog.php?bookinfo=454637

7.3. UHTepHeT-pecypcCbl:

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

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

P. K. Myxapnsmog, T. H. MaHkpaTbea O6bIKHOBEHHbIE ANGGEPEHLMANBHBIE YPABHEHUS NEPBOrO
nopsaka - http://www.ksu.ru/f6/k6/bin_files/diff1 muharl!8.pdf

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

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

8. MarepmanbHo-TexHU4Yeckoe obecrneyeHne QUCLMUNINHbI(MOAYS)

OcBoeHve gucunnnuHbl "OdundpdepeHumanbHble ypaBHeHUs" npegnonaraet UCnonb30BaHme
CnenylowWero MmaTepuanbHO-TEXHUYECKOro 06ecneyeHmns:

YyebHo-MeToanYeckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAIMYUN B
3NeKTPOHHO-6ubnnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpeLoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHnst KpynHenwmnx POCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocynapCTBeHHbIX OpraHoB, nNpenogasartenei Bedywmx By30B CTpaHbl, BbICOKOKBANMGULMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brnsHeca. PoHL 6nbnmoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMNI 06pa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraumm, SHUUKNONENn, CAOBapy U CNPaBOYHNKN,
3aKkoHo4aTeNbHO-HOPMATMBHbIE OOKYMEHTbI, CreunanbHbie Nnepnognyeckme n3agaHms n n3naHus,
BbiNyckaeMble nsgatenncrsamm By30B. B HacToswee spems 965C ZNANIUM.COM cooTteetcTByeT
BCeM TpeboBaHMAM chefepanbHbIX roCyAapCTBEHHbIX 0Opa3oBaTeNbHbIX CTAHAAPTOB BbICLIETO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.
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Y4yebHo-mMeToamnyeckas nutepatypa ons 4aHHOW OMCUMNIVHBI UMEETCS B HANNYUK B
9NEKTPOHHO-bMbNMoTeyHom cnucteme MiaparenbcTea "/laHb" , BOCTYN K KOTOPOW NpenocTaBneH
ctyneHtam. O6C Mapatenbctea "[laHb" BKNtoYaeT B cebst aNeKTPOHHbIE BEPCUUN KHUT N3OaTenbCcTBa
"laHb" 1 opyrux BeOylwmnx N3natenbCcTB y4ebHOM nTepaTyphbl, a Takke 3N1eKTPOHHbIE BEpCUn
Nepruoanyecknx N3aaHnim No eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. OBC
N3patenbctBa "JlaHb" obecneymBaeT 4OCTYN K HAy4YHOW, y4ebHOM nuTepaTtype 1 Hay4HbIM
nepuoan4yecknm n3oaHmsam no MakCManbHOMY KONMMYeCTBY NPOdoUbHbIX HanpasneHui ¢
CcobnoaeHNEM BCEX aBTOPCKMX N CMEXHbIX Npas.

YyebHble ayanTopumn aons nposeneHnsa neKUMoHHbIX U NpakTn4eCckKnx 3aHATUN.

Mporpamma cocTtasneHa B cootBeTcTBumn ¢ TpeboBaHnsmm GrOC BIMO 1 y4ebHbIM nnaHoM no
cneunanbHocTtn: 03.05.01 "AcTtpoHoMus" 1 cneunannsaumnm He NPeayCMOTPEHO .
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PernctpaumoHHbin Homep 6140719
CrtpaHnua 12 n3 13.

o



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

AsTop(bl):

BanakuH A.B.

Havnwes P.A.

S 201 __r.
PeueH3eHT(bl):

Monos A.A.

S 201 __r.

PeructpaumnoHHbii Homep 6140719 5AE
CrtpaHnua 13 13 13. iis yHlf[
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KETPOHHBH
B_EPCHTET

SHHO AHATVTAHES AR CHCTEMA Kby



