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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 andepeHumanbHblX ypaBHEHUA 1 OBNageHne Metonamm
pelleHnsi COOTBETCTBYIOWMX 3a4a4 N yripaXHeHWN;

2. MecTo AMCUMNNUHBI B CTPYKTYpe OCHOBHOW o6pa3oBaTtefibHOW NporpaMmbl BbiCLLUErO
npodoeccnoHanbHOro o6pasoBaHus

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

OucumnnuHa "OuddepeHumnanbHble ypaBHEHMS " HAX04MTCA B NporpamMme 3-ro ceMecTpa rno nnaHy
cneumanbHocT 011501 ACTpoOHOMUS, MaTeEMaTUYECKUA N €eCTECTBEHHO-HAYYHbIA LKA, WP
C2.B.2. [1na 0CBOEHNS ONCUUMNVHBI CTYOEHT LOMXEH YBEPEHHO BnageTb OCHOBaMu
MaTemMaTU4YecKoro aHannaa, aHannMTM4eckon reoMeTpun, NMHenHol anredpobl.

3HaHve Teopuun andodepeHUmanbHbIX YPaBHEHW 1 yMEHME pelaTb COOTBETCTBYIOWME 3a4a4um
HeobX0MMO NPY N3YHEHUN MHOTMX Pa3aenoB OM3NKN, TEOPETUHECKON OM3MKKN, aCTPOGUIUNKN,
HebeCHo MexaHnkn 1 op

3. KomneTteHuuun obyuarowerocsi, popMupyemble B pe3ynbTare 0CBOEHUS AUCLUMIINHDI
/mopyns

B pesynbTate 0CBOEHUSI AMCLMNINHBI (QOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

PacwumdopoBka
Lncpp komnereHumu npuobpeTtaemMon KOMNeTeHLUN

- cBODOOAHOE BNafeHneM nmTepaTtypHOi 1 fenoBO NMMCbMEHHOW 1
OK-5 YCTHOI peybto Ha PyCCKOM A3blKe, HaBblkammn Ny6ANYHON 1 Hay4YHOWA
(0bLekynbTypHbIE peyn, yMeHnem cosgasatb U pefakTnpoBatb TEKCTbI
KOMNeTeHLmm) npogoeccrnoHanbHOro HasHa4yeHus, BnageHneMm oOHUM 13

MHOCTPaHHbIX A3bIKOB KaK CPeCTBOM LEN0BOro obuweHus
MK-1 - CNOCOBHOCTb OPUEHTUPOBATLCS B 6A30BbIX aCTPOHOMUYECKMX U
(npodpeccunoHanbHble Jon3MKO-MaTEMATNYECKUX TEOPUSAX N NPUMEHSATb UX B HAY4YHbIX
KOMMNeTeHuunm) nccnepoBaHnAx

B pesynbtate 0CBOEHUS ONCUMMNUHBI CTYAEHT:

1. LONXeH 3HaTb:

OCHOBHbIE MOIOXEHUS Teopun augoepeHumnanbHblX YpaBHEHUA 1 BaPUALMOHHOIO UCYUCNEHUS;
2. DONIXEH 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-
neKLIMVI 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
PeructpaumnoHHbIin HoMep DAEKTPOHHEH
Bl VHHBEPCHTET
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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)):
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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. AnemMeHTbl TEOPUM YCTONYNBOCTN.
JNeKuMoHHoe 3aHsiTne (3 4yaca(os)):

CuncTeMbl NMHERHbIX OAHOPOAHBIX Y HEOLHOPOAHBIX ANGIPEPEHLIMANbHBIX YpaBHEHWUA. HaxoxaeHve
PELWEHNIA CUCTEMBI INHEVHBIX HEOAHOPOAHbIX ANdbdepeHUNanbHbIX ypaBHEHM METOLOM Bapuaumm
MPOWN3BOMbHBIX MOCTOSHHHBIX. CUCTEMBI NIMHENHBbIX AndepeHUnanbHbIX ypaBHEHW C MOCTOSHHBIMA
KoadbdomumeHTamm. MNpocTble KOPHU XapakTepucTnieckoro nonmHoma. KpatHole KoOpHM
XapakTepucTN4eckoro NonMHoma.

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

YcTolhumBocTb, ocobble Touku. 3amaum 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 yctonumeocTn. OCHOBHbIE ONpeneneHns n ceefeHne 3aadm K UICCnefoBaHnMo TOHEK NOKOS.
MpocTenwme To4kn nokos. Bropon meton JlanyHosa. ViccnenosaHue ypaBHEHWIA HA YCTOMYMBOCTb
no nepeoMy npubnuxeHmio. Teopema Nypeuua. YpaBHEHUS B YaCTHbIX MPOM3BOAHbIX NEPBOro
nopsgka. Teopema Kowmn ? KoBaneBcKoW CyleCTBOBAHNS N € QUHCTBEHHOCTU peeHns ypaBHEHNS B
4aCTHbIX NPOU3BOAHbIX. JINHENHbIE N KBA3UVHEHbIE YPaBHEHUS B YACTHbLIX NPOM3BOLAHbLIX NEPBOro
nopsgka. Oblee peleHne NMHERHOro YpaBHEHMS B HACTHbIX NPON3BOAHbLIX MEPBOro nopsiaka.

Obuwee peweHne KBa3UINHENHOro ypaBHEHUA B HAaCTHbIX MPOM3BOAHbIX MEPBOro nopsanka. 3anava
Koww KkBasnnmHemnHoro ypaBHEHUA B HAaCTHbIX MPON3BOOHbIX NEPBOro nopsanka.

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)

CtpaHnua 6 ns 13.

Hene- Buabl Tpyno- Kg):rp':)';llﬂ
Paspen Ce- | nsa camocTosiTe/IbHOM eMKOCTb| . och o-
ANCLNN/INHDI MecTp| ceme pabotbl (B ATENbLHOIA
cTpa CTYEeHTOB yacax) pa6oTbl
Tema 1.
OdungpdpepeHumnansHble NOAroTOBKa AOMALLHEro 3agaHuns
aomatu-
1 |ypasHeHus 1-ro 3 1-3 8  |hee
" |nopsaka c ogHomn 3ananme
HEen3BeCTHOM
JoyHKLUMEN.
NOAroTOBK mauwHer HUA
Tema 2. 0AroToBka goMallHero 3aga noma-
2. |YpaBHeHus n-ro 3 | 47 4 |Hee
nopsaka. 3ajaHue
PeructpaumnoHHbIin HoMep DAEKTPOHHEH
Bl VHHBEPCHTET
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N Paspen Ce- ns CaMOCTOSITe/IbHOWN eMKOCTb| o
ANCLUMMJINHDbI MecCTp| ceme pa601'b| (B ATenbHOM
cTpa CTyOEeHTOB yacax) paGoTh
aomalul-
Tema 3. Cuctemsbl rnoarotoeka goMalHero 3agaHugd 2 Hee
3. [andbdpepeHumnanpHpix3 | 8-11 3apjaHve
YpaBHEHW. YCTHbII
NnoAroToBkKa K YCTHOMY Orl
0OroToBka K yCTHOMY Ornpocy 3 onpoc
Tema 4. OnemeHThl Jomaltu-
4. |[Teopumn 3 |12-14|noarotoBka goMallHero 3agaHus 2 |Hee
YCTONYMBOCTM. 3ajaHue
nomatl-
Tema 5. NnoAroToBka AOMAalIHEro 3anaHus 1 Hee
YpaBHeHus ¢ 3anaHue
5. |[4acTHbIMK 3 |15-17
NPOU3BOAHLIMM 7 06 5 KOHTPOb
NepBOro NopsaKa. NOAroTOBKa K KOHTPONbHOW 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:

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
CtpaHnua 7 ns 13. 111 VHI:I

S OEMALIGH



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

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

2. Obwee peuweHne 1 3anada Koww ons NMHENHOro ypaBHEHUS B 4aCTHbIX MPOM3BOAHbIX NEPBOro
nopsigka.

Buner 2.
1 3apada Kowwn. Teopema cywecTsoBaHUS U €4UHCTBEHHOCTU peLLEHNS.

2. Obuiee pelweHune 1 peweHne 3anayn Kown ons KBasunMHENHOro ypaBHEHNUS B HACTHbBIX
NPON3BOAHbIX MEPBOro NopsiaKa.

BuneT 3.
1. OCHOBHblE UHTErpUpyeMble TUMNbl YpaBHEHWIA 1-ro nopsaaka.

2. OCHOBHbIe onpefeneHns 1 NOHATUS TEOPUN YCTOMYNBOCTH.

Bunert 4.
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1. Teopema cywecTBoBaHNS N €QMHCTBEHHOCTM 01 YPaBHEHUS, HE pa3pewEéHHOro OTHOCUTENTbHO
NPON3BOLHOMN.

2. TpuBmnanbHoe peleHre 1 ero yCTon4nBoCTb no J1anyHosy.

Buner 5.

1. YpaBHeHunsa n-ro nopsigka. YpasHeHuUs, ornyckarowme noHuxXeHns nopsaka.
2. [pocTenwmne T1nbl TOYEK NOKOSA OJ1 OAHOPOOHON CUCTEMbI OBYX
ypaBHEHWIA C ABYMS NEepPEeMEHHbIMU U UX YCTOMYNBOCTb.

BuneT 6.

1. JlnHeliHble ypaBHeHMs n-ro nopsiaka. Obuee pelweHne NMHERHOro 04HOPOLAHOMO YpaBHEHNS N-ro
nopsaaka.

2. O6 uccnenoBaHMM Ha YCTONYMBOCTD MO NEPBOMY NPUONNXEHNIO.

Bunet 7.

1. JInHeiHble HEOAHOPO4HbIE ypaBHEHMS n-ro nopsaka. Oblee pelweHne NMHENHOro
HEOLHOPOAHOrO yPaBHEHNS.

2. Meton doyHkumm JisnyHosa.

Buner 8.
1. JInHeHble 0OHOPOOHbIE YPABHEHUS C MOCTOSHHBIMU KO3QDMOMLIMEHTAMU N UX PELLEHVE
2. OcHoBHble TeopeMbl JlsnyHoBa.

Bunet 9.

1. JInHeliHble HEO4HOPOAHbIE YPABHEHMS C MOCTOSIHHLIMU KO3PPULIMEHTAMI N HAXOXOEHME
peWweHns ons pasnnyHbIX BUOOB CBOOOAHOrO YneHa.

2. BpoHckumaH pelweHns. dyHoameHTanbHas marpuua.

Bunet 10.
1. MeTon Bapvaumm nNpon3BONbHbIX MOCTOSIHHbIX B IMHENHbIX YPaBHEHMAX N-ro nopsiaka.
2. Obuiee pelweHne 1 peweHre 3anaqun Kown B MaTpnyHo oopMe.

Bunet 11.
1. HopmanbHas cuctema. Teopema CylwecTBOBaHUS N €QUHCTBEHHOCTU peleHuns.
2. OcHOBHbIE ONpeneneHns n NOHATUSA TEOPUM YCTONHNBOCTH.

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

Bunert 13.
1. BpoHckunaH peweHuns. dyHaameHTanbHas marpuua

2. NpocTenme T1MNbl TOYEK MOKOSA AJ1 OA4HOPOAHOWN CUCTEMbI OBYX YPaBHEHWU C ABYMS
NepeMEHHbIMU N NX YCTOMYNBOCTb.

Bunert 14.
1. ObLwee peweHne n pelweHne 3agaym Kown B MaTpnyHoin oopme.
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2. HaxoxneHvne UHTerpmpyembix KOMBMHaUWA ONsi CUCTEMbI U NEepPBble MHTerpansbi.

Bunet 15.
1. Cuctema HeOOHOPOAHbIX YPaBHEHWNIA.

2. IlnHenHble ypaBHEHUA N-ro nopsgka. Obuwee peweHne NMHENHOro O04HOPOOHOIo ypaBHEeHUA N-ro
nopsnka.

BuneT 16.

1. CUCTEMBI NMHENHBIX YPaBHEHWUIA C MOCTOSIHHBIMU KO3dhdoMUMEHTaMM. XapakTepucTuieckoe
ypaBHeHVe A 04HOPOAHOM CMCTEMbI M XapaKTepUCTMYeCcKne ymucna.

2. NNnHeliHble HEOAHOPOAHbIE YpaBHeHMS n-ro nopsiaka. Obliee pelweHve NMHERHOro
HEOLHOPOAHOrO YPaBHEHNS N-rO Nopsiaka.

Bunet 17.
1. PeweHve 0OJHOPOOHON CUCTEMDI
2. Meton Bapraumm NPON3BOIbHbIX NOCTOSIHHbIX B CUCTEMAX NIMHENHbIX HEOAHOPOOHbIX YPaBHEHWIA.

BuneT 18.

1. VIHTerpupoBaHme cuctembl audodoepeHumnanbHbiX ypaBHEHU NyTEM CBEOEHMS K O4HOMY
ypaBHeHuto 6onee BLICOKOro nopsaka.

2. O6 nccnenoBaHNM pewweHnst Ha YCTOMYMBOCTb MO NEPBOMY MPUONNXKEHMIO.

Bunet 19.
1. HaxoxaeHune nHTerpmpyemMbix KOMOMHaLWA 41t CUCTEMbI U MEPBbLIE UHTErpan.i.

2. Obuiee pelweHune 1 pelweHre 3atadn Kown ons KBasUNMHENHOrO YpaBHEHNS B HACTHbIX
NPON3BOAHbIX MEPBOro NopsaKa.

Bunet 20.
1. PelweHne cucTembl ypaBHEHWIA, 3a4aHHbIX B CUMMETPUYHOM chopMe.
2. JlnHelHble 0OHOPOAHbIE YPABHEHUS C MOCTOSHHbIMU KOSMULIMEHTAMUN N UX PELIEHNE.

CamocTosTenbHas paboTa CTyAeHTOB.

Tema 1. MIsoknuHbl. CoctaBneHne audgepeHumnanbHoro ypasHeHns. 3agaum 1 - 8, 17 - 23,30 - 34,
37 - 40 n3 [3].
Tema 2. 'eomeTpuyeckne n gouamyeckue 3agadun. 3agadm 72 - 74, 80 - 82, 84 - 86 ua [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 n3 [3].

Tema 5. JlnHeHble ypaBHEHUS C MOCTOSHHbIMUK KO3dhdomumeHTamun. 3anadm 549 - 559, 601 - 608 n3
[3].

Tema 6. JInHelHble ypaBHEHNS C NEPEeMEHHbIMU KoadhdomumeHTaMn. 3agaym 681- 685, 706 - 710 n3
[3].

Tema 7. JInHelnHble cucTeMbl C NOCTOSHHBIMK KoadbdpuumeHTamn. 3anadm 851 - 860 n3 [3].
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Tema 8. ®azosasg nnockocTb. 3agaym 1021 - 1034 un3 [3].

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

7.1. OcHOBHas nuTeparypa:

1.TyraHnb6aes, A. A. [lndbdoepeHumanbHble ypaBHEHUS [aNeKTPOHHbIN pecypc] : y4eb. nocobue / A. A.
TyraHbaes. ? 2-e n3n., ctepeotun. ? M. : ®JIMHTA, 2011. ? 31 c.

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

2.MaHTenees, A. B. ObbikHOBEHHbIE andbdepeHumanbHbie ypaBHeHus. MpakTnyeckuii Kypc
[OnekTpoHHbIN pecypc] : y4eb. nocobue ¢ MynbTuMeamna conposoxaeHvem / A. B. MaHTenees, A. C.
Akumosa, K. A. Pbibakos. - M.: Jloroc, 2010. - 384 c.

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

3. ®uxterronbu .M. Kypc anddepeHunanbHOro u UHTErpanbHoro ncHncneHmns: YuebHumk. B 3-x 1.
Tom 1. M.: JIAHb,2009, 9-e n3a.,- 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 nureparypa:

1. OCcHOBbI BEKTOPHOMO 1 TEH30PHOr0 aHanun3a : y4ebHo-metoanyeckoe nocobue / A. M. AH4MKOB .?
KasaHb : K'Y, 2006 .? 161 c. ; 20 cMm. ? bubnuorp.: c. 158-159.

2. OnddpepeHumanbHbie ypaBHEHUS : KOHCNEKT nekumin : yuebHo-meToamyeckoe nocobue / P. A.
Havwes, A. 0. JaHbwuH ; KasaH. roc. yH-T, ®u3. gpak. ? KasaHb : KaszaHckuii rocynapCTBEHHbIN
yHuBepcuTeT, 2009 .? 150 c. : nn. ; 21 .? Bubnwmorp.: c. 146

3.Myxapnsmos P.K., MaHkpaTtbeBa T.H,, ObblkHOBEHHbIE ANGIGEPEHUMANBHBIE YPABHEHWNS BbICLIMX
nopsakos.-KasaHb: K'Y, 2009. -58 c.

4. [OndpbpbepeHumanbHble N MHTerpanbHble ypaBHEHWS, BAPMALMOHHOE NCHUCTIEHME B NpUMepax 1
3apavax / A. b. Bacunbesa, . H. Megseges, H. A. TuxoHos, T. A. YpasrunoanHa .? N13naHue 2-e,
ncnpasneHHoe .? Mocksa : ®duamatnut, 2005 .? 432 c. : un.

5. OndbhbepeHumnanbHble 1 MHTErpasnbHble YpaBHEHMS, BapuaunoHHOe NCYUCNEHNE B NpuMepax v
3apavax : yyebHoe nocobue / A.b. Bacunbesa, I'.H. Measenes, H.A. TuxoHos, T.A. YpaarunbaunHa.
? 2-e u3n. ? Mockea : PUSMATIINT, 2005. - 432 c. - TeKCT : 9aNEKTPOHHbIRA //
AnekTpoHHO-6ubNnoTeyHas cuctema 'Jlanb' : [caitT]. - URL: https://e.lanbook.com/book/59405

7.3. UHTepHeT-pecypcChbl:

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

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

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

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

CTpaHV“J.a 1 1 n3 13 m S OFMALMOHHO AHATVTAHECHAR CATTEMA Ky



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

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

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

8. MarepuanbHo-TexHU4yeckoe obecrneyeHne oUCLUMUNINHbI(MOAYNS)

OcBoeHune gncumnnunbl "dudgdepeHumansbHble ypasHeHMS" npeanonaraet NCnonb3oBaHmne
cnenylowWwero MmaTepuanbHO-TEXHUYECKOro obecneyeHmns:

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ANCLMMNINHBI UIMEETCS B HAIMYUN B
3NeKTPOHHO-6nbnnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpenoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT NnponsseneHns KpynHENWmnX POCCUNCKNX YYEHbIX, PYKOBOOAUTENEN
rocyapCTBEHHbIX OpraHoB, Npenogasartener BeayLwmx By30B CTpaHbl, BbICOKOKBANUGIULMPOBAHHbIX
CreunanncToB B pasnunyHbix cdoepax brusHeca. PoHL 6nbnmoTekn cpopMMpPOBaH C y4ETOM BCEX
N3MEHEHW 06pasoBaTeNbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUUKNONEann, CAOBapU U CPaBOYHNKN,
3aKkoHo4aTeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnognyeckme n3gaHms n n3naHus,
BbiNyckaeMble nsgatenncrsamm By30B. B HacToswee spemsa 95C ZNANIUM.COM cooTteetcTBYET
BceM TpeboBaHusaM pefepanbHbIX roCyAapCTBEHHbIX 00pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToAMYeCKasa nuTepatypa Ans 4aHHON AUCLMMNAVHBI UMEETCS B HANMYUn B
3NeKTPOHHO-6ubnnoTeyHol cucteme Mapatenncrea "MlaHb" , 4OCTYN K KOTOPOW NpeaocTaBneH
ctyneHtaMm. 96C Mapnatenbctea "JlaHb" BkoYaeT B cebs 9NeKTPOHHbIE BEPCUM KHUT N34aTenbeTa
"laHb" 1 opyrux BeOywmx n3natenbcTB y4ebHOM nTepatypbl, a TakXXe 3NeKTPOHHbIE BEPCUN
NeproaNYEeCKNX U3aaHni No eCTECTBEHHbIM, TEXHUYECKMM M TyMaHUTapHbIM Haykam. ObC
Na3patenbcTBa "/laHb" obecneymBaeT OOCTYN K HAYYHOM, y4ebHOM nuTepaTtype 1 Hay4HbIM
NeprvoanYeCcKUM N34aHNSM MO MakCUManbHOMY KOMYECTBY NPOGUNbHBIX HAaNPaBNeHWA ¢
cobnoneHneM BCex aBTOPCKMX U CMEXHbIX Npas.

YyebHble ayanTopun ons nposeneHns neKUMOoHHbIX U NpakTn4ecknx 3aHATUN.

Mporpamma coctaeneHa B cootBeTcTBumM ¢ TpeboBaHnsmm ®rOC BIO n yyebHbIM nnaHoM no
cneunanbHocTtn: 03.05.01 "AcTpoHoMKS" 1 cneunannsaunm He NPeayCMOTPEHO .
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AsTop(bl):

BanakuH A.B.

Havnwes P.A.

S 201 __r.
PeueH3eHT(bl):

Monos A.A.

S 201 __r.
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