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Mporpamma gucumnnuHbl "JInHenHble N HennHelHble ypaBHeHus comnankn”; 011200.62 dusnka; ooueHT, K.H. (goueHT) davwes P.A.

Mporpammy avcumnnvHbl paspaboTan(a)(n) ooueHT, K.H. (aoueHT) Janwes P.A. Kadeapa Teopum
OTHOCMTENbHOCTK 1 rpasuTaumm OTaeneHme omsunkm , Rinat.Daishev@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

Llenamn ocsoeHus ancumnnudbl (mogyns) b3. b12. "JIuHeiHble 1 HeNnHenHble ypaBHEHNS OU3NKKN"
SIBNSIeTCS 3HAKOMCTBO C OCHOBHbIMMW TUMaMu ypaBHEHWIA MaTeMaTn4eckor conanku, cnocobamm
NONy4yeHus 3TUX YPaBHEHWUN, METOAAMUN UX PELUEHUS.

2. MecTO AMCUMUNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

JaHHas yyebHas oncumnnnHa BkodeHa B pasgen " 53.6.12 MNMpodeccroHanbHbiii
obpasosaTenbHol nporpammbl 011200.62 duauka n 0THOCKUTCA K 6a30BOIA
(obwenpodpeccmnoHanbHom) yactu. OcBamBaeTcs Ha 3 Kypce, 5 ceMecTp.

OucunnnuHa B3. b12. "IlnHeliHble N HENUHENHbIE YpaBHEHNS On3nKK" BXOOUT B
npogeccnoHasnbHbIr LKA OUCLINMNINH.

[nsi OCBOEHUS ANCUMMNANHBI CTYOEHT LOMIXEH YBEPEHHO BNaaeTb OCHOBAMM MaTEMATUYECKOro
aHanunsa, aHanMTU4eCKON reoMeTpum, MMHERHON anrebpbl, Teopun AndgepeHUnanbHbIX
yPaBHEHUIA, UHTErpasnbHbIX YpaBHEHWA, BAPUALIMOHHOIO NCYUCTIEHNS.

3HaHus, nony4yeHHble B pe3dynbtate OCBOEHUSA 0aHHOrro Kypca, HeO6XO,EI,I/IMbI Onsa n3dydeHums Bcex
nocnenyrowmnx oucunnnmH, YNTaembix B |/|HCTI/ITyTe dunanku, Takux, Kak TeopeTndeckas MexaHuka,
Teopus nond, KeaHToBas MexaHuka, paumoq)msvma N 3NEeKTpPpOoHUKa, TepMmognHammkKa m
cTaTncTmnydeckas cpmsvma nTt.no.

OCHOBHOW

3. KomneTteHuuun obyuarowerocsi, popmMupyemble B pe3ybTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pesynbTate 0CBOEHUS AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTEeHUNN:

PacwmdpbpoBka
LLincpp komnereHumu npuobpeTaemMon KOMMNeTeHL MU

OK-1 CNOCOBHOCTBIO UCMOMNb30BaTh B MO3HABATENBbHOMN 1
(0bLekynbTypHbIE npodpeccrnoHanbHon fesTenbHOCTN 6a30Bble 3HaHNS B obnacTu
KOMreTeHuun) MaTemMaTukn N eCTECTBEHHbIX HayK
OK-16 CNOCOBHOCTBLIO UCMONb30BaTh B MO3HABATENbHOMN U
(0BLweKkynbTypHbIE NpodhecCcnoHanbHON AEATENbHOCTY HaBblK PaboTbl €
KOMNeTeHLmm) NHJpopmaunein n3 pasnmyHbliX NCTOYHNKOB
MK-1

n HOCTbIO MCMONb30BaTb Bble T TUYeCcKme 3HaHUS
(oocbecouomansiie [ o aana e
KOMreTeHuun) P P
MK-2 CNOCOBHOCTBIO NPUMEHSTL Ha NpakTnke 6a3oBble
(MpodheccuoHansHele n OcpeCCI/IOHaﬂbEble HaBblKK P
KoMMeTeHuunn) P

B peaynbtate 0CBOEHWS ONCUMMNIUHBI CTYAEHT:
1. DONXeEH 3HaTb:

3HaTb OCHOBHbIE CBOWCTBA U YyMETb paboTaTtb C TakMmm cneumanbHbiMK OYHKUUSMM KaK OYHKLM
Beccens, nonumHoMbl Jlexxanapa, npucoeanHeHHbIe NOMHOMBI JlexaHnapa, cgepnyeckme gyHKLNK;
3HaTb OCHOBHbIE TUMbI AMdPEPEHLMANBbHbBIX YPaBHEHWIA B YACTHbIX MPOU3BOAHbLIX BTOPOro nopsaka
N yMeTb MPUBOANTL 3TN YPABHEHWNS K KAHOHMYECKOMY BUY; 3HATb HEKOTOPbIE 3/IEMEHTbI TEOPUM
0606WeHHbIX YHKLNIA.

2. DONTIXEH yMeTb:
YMEeTb CTaBUTb KpaeBble 3a4a4u 1 BnageTb MeTofamm peleHns aTux 3anau,
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Mporpamma gucumnnuHbl "JInHenHble N HennHelHble ypaBHeHus comnankn”; 011200.62 dusnka; ooueHT, K.H. (goueHT) davwes P.A.

3. 0ONXeH BnageTb:

HaBblkaMu paboTbl CO cneumanbHbIMU GYHKLUMAMN (pyHKUMKM Beccens, nonnHomsl JlexaHapa,
NPUCOeaNHEHHbIE NONNHOMbI JlexxaHapa, cpepuyeckmne oyHKLUN)

4. nONXeH OEeMOHCTPNPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

NPUMEHSATb cneunanbHble PYHKUMN, Takue Kak pyHKLnm Beccens, nonnHoMbI ﬂexaana,
npncoeanmHeHHble NONMNMHOMBbI ﬂexaana, cdpepundeckme PyHKLUW NpU pewieHnn mateMaTnyeckmnx un
pun3mnyeckunx 3anad.

4. CTpyKkTypa 1 cogepxaHvue OUCLMUMNIUHBI MOAyNs
Obwas Tpya0EMKOCTb AUCLMIMIIMHBI COCTaBNSET 4 3a4eTHbiX(ble) eanHuL(bl) 144 yaca(os).
dopMa NPOMEXYTOYHOIr0 KOHTPONS AMCUUNANHBI 9K3aMeEH B 5 CEMECTpE.

CyMMapHo no AMcumMnanHe MoxHo nony4ntb 100 6annos, U3 HMx Tekylwas paboTta oueHmBaeTcs B 50
6anno., nTorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYecTBO ANsl AoMnycka K 3a4eTy
28 6annos.

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

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

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

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

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTbl N0 AUCLUNNNHE/ MOAYIO
TeMmaTnyeckum nnaH AUCUUMNANHBI/MOAYNA

Buabl n yachbl
ay,oMTOpHOM paboThbl,
Hepens MX TPYA0EMKOCTb Tekywume coopmbl
cemecTpal (B yacax) KOHTpOnsi
MpakTnyeckuellabopatopHbie

3aHaTUA paboTbl

Paspen
N OdvcunnnuHbl/ CemecTp
Moayns

Nlekuunn

Tema 1. CneunanbHble
1.|goyHKumMK. TToHaTHE O 5 1-5 10 8 0
KpaeBblx 3a4a4yax.

Tema 2. YpaBHeHUs

mMareMaTnyeckom

5 Jov3unkun. Beisoa n 5
‘IpeleHne ypaBHEHN

rmnepbonuyeckoro

TMna.

Tema 3. YpaBHeHUs
MaTeMaTn4ecKom KOHTPONbHas
3.|domamnkn. Beisog n 5 9-11 6 6 0 pabota
pelleHne ypaBHEeHUI
napabonunyeckoro Tuna.

Tema 4. YpaBHeHus
mMaTtemMaTn4eckomn
Jov3nKKn. YpaBHeHUs
4.[3nNMNTNYECKOro Tmna u 5 12-13 4 6 0
KpaeBble 3a4a4un ang
ypaBHeHW
SNNUNTNYECKOro TMNa.

YCTHbI ONpocC

6-8 6 6 0 YCTHbI ONpocC

YCTHbI ONpocC
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Mporpamma gucumnnuHbl "JInHenHble N HennHelHble ypaBHeHus comnankn”; 011200.62 dusnka; ooueHT, K.H. (goueHT) davwes P.A.

Buabl 1 yachbl
Pasgmen ayauTopHOM paborThbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
N .D.VIKIILI.VIHJ',I.II/;I'HI:I/ CemecTp| cemecTpal (B uacax) ‘I'( on-npg; ﬂp
oAy Nek M"I'IpaK'rw-lecmeHaﬁoparoprle
L 3aHATUSA pabortbl

Tema 5. YpaBHeHus

mMaTeMaTtn4eckomn

on3nKKN. YpasHeHune

"enbmronbua. Ceasb

ypaBHEHUs ) YCTHbIA onpoc
5. FenbMronbLa 5 14-16 6 4 0

ypaBHEHUSMN

rmnepbonny4eckoro u

napa6onw4eCKoro

TUMNOB.

Tema 6. OneMeHTbI KOHTpOnbHas
6.|[Teopnn 0606WEHHbIX 5 17-18 4 0 0 paboTta

OYHKLUUNA.

Tewma . UItorosas 3K3ameH
. 5 0 0 0

doopma KOHTpons

Ntoro 36 30 0

4.2 CopepxaHvue oUCLUMNUHDI
Tema 1. CneumnanbHble pyHKUUN. [TOHATME O KpaeBbIX 3apayax.
nekumoHHoe 3aHsitTne (10 yaca(os)):

MoHaTMe o kpaeBbix 3agadvax. 3agaya LWtypma-Iinysunns. CobcTBEHHbIE 3HAYEHUS N COOCTBEHHbIE
doyHKummM 3a8a4n LWLtypma-Jinysunng n nx ceonctea. ®yHkuma I'puHa. MeTton NnocTpoeHns goyHKUnn
["puHa. Pusnyeckan nHtepnpetaums yHkumm 'pmHa. OCHOBHbIE YpaBHEHUS NS LUINHOPUYECKMX
doyHKUMI. YpaBHeHne beccens. PeweHune ero ong Heuenoro nHaekca. PeweHve ypaBHeHNS
beccens ona uenoro nHpekca. PekyppeHTHoe cooTHOWeHne ans goyHkumm beccens. dyHkunm
Beccens ¢ nonyuenbiMm nHgekcom. PyHkumm HenmaHa n XaHkensi. OpToroHanbHOCTb PYHKLUNIA
beccens. Pag beccens - ®ypbe. YpasHeHue Jlexarngpa. Npounssoaswas yHKUNS U NONUHOMbI
NexaHnppa. PekyppeHTHble COOTHOWEHUS ans nonmHoMoB JlexaHapa. lNonnHombl JlexxaHgpa kak
peweHns ypasHeHus Jlexxangpa. OptoroHanbHOCTb NonnHOMOB JlexaHgpa. Pag JlexaHgpa -
dypbe. MNpucoeanHeHHble PyHKUMK JlexaHapa n nx BbipaxeHne 4yepes npon3soaHble OT
nonnHomos JlexaHgpa. Laposbie doyHkumK. PeweHne 1-o BHYTPEHHEW 1 BHEWHEeN 3a8a4 Ans wapa
B cnyyae ypaeHeHus Jlannaca. Cipepuyeckue pyHKUMN.

npakTudeckoe 3aHsitne (8 yaca(os)):

Kpaesble 3apaun. Pewenune 3agaym Wrypma-Jinysunng. 3apaum 1.1 - 1.15 n3 [4]. PasnoxeHue
OyHKLMIA B psg No cobBCTBEHHBIM (OyHKUMAM 3aaaym Wrypma-Tnysunns. 3apaum 2 - 9 ns [4].
[MpuBeneHve ypaBHEeHU K KAHOHMYecKoMy Buay. 3anayv 1 - 8 us [6]. [NpuBeneHne ypaBHEHUR K
KaHOHWYEeCKOMY BUAY M HAaXOXOeHWe peleHnin ypasHeHuin. 3agadm 9 ? 16 ua [6]. PeweHne 3agaym
Kowwn ypasHeHnin MaTeMaTn4eckon donsnkn. 3anadm ns [6].

Tema 2. YpaBHeHMs MaTematuyeckoun cousunku. Boisoa n peleHne ypasHeHUA
runepbonuuyeckoro Tuna.

JNIeKLMoHHoe 3aHsitne (6 4aca(os)):
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BapuaumnoHHbIin npuHUMN B comamnke. BbiBoa BaprauMoHHbIM METOLOM YpPaBHEHWA CBOOOAHbIX U
BbIHY>XAEHHbIX ManblX NonepeYHbiX KonebaHuii CTpyHbl 1 MeMbpaHbl. BbiBoa ypaBHEHM CBOOOAHBIX
W BbIHY>XAEHHbIX ManblX NPOAONbHbIX KonebaHunii TOHKOro ctepxHs. Knaccndmkaums ypaBHeHWiA
2-ro nopsaka ¢ 4aCTHbIMU MPOUN3BOOHBIMU 1 NPUBEOEHNE NX K KAHOHUYECKOMY Buay. Popmynnposka
KpaeBblx 3agay 1 3agaqm Koww. CywectsoBaHMe N eANHCTBEHHOCTb pelweHns 1-o KpaeBon 3anaqu
L5 ypaBHeHWU runepbonuyeckoro Tuna. Pewerne 3anayn Kown ons 6€CKOHEYHOW CTPYHDI.
dusnyeckas nHTepnpeTauns peweHmns. PeweHne 3agadn ons csobooHbIx konebdaHmin 0qHOPOAHOM
CTPYHbI C 3aKpenneHHbiMK KoHuamMn. CTosume BOMHbI. PeleHne 3anadm ans BblHyXAEHHbIX
kKonebaHuii 04HOPOOHON CTPYHbI. PelweHne 3aaaqv Kown ons BONHOBOro ypaBHEHUS B
npocTpaHcTBe. PeweHre 3ana4n o cBO6OOHbIX KonebaHusix Kpyrno MembpaHbl C 3aKpenneHHbIMU
rpaHuuamu.

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

YpaBHeHusi konebaHns ¢ 0AHOPOAHbIMM FPaHNYHbBIMKU ycnoBusaMmn. 3aaayn 25 ? 31 u3s [6].
YpaBHeHNS TeENNONPOBOAHOCTN C OO4HOPOAHBIMU FPaHNYHbIMK ycnosmamn 3anadn 32 - 38 u3 [6].
HeonHopoaHble ypaBHEeHNs KonebaHuii n 3afa4v ¢ HEOAHOPOAHBIMUA FPAHNYHBIMU YCIIOBUSIMUA.
3anaun 39 - 44 n3 [6]. HeogHOpOOHbIE ypaBHEHMS TENNONPOBOAHOCTM M 3a4a4M C HEOAHOPOAHbLIMU
rPaHUYHbIMK YCNoBMAMU Anst HUX 3apaqn 45 - 50 n3 [6]. YpaBHeHusi konebaHuii n
TEnnonpPoBOAHOCTM ANsi NPSIMOYronbHbIX obnacTei. 3agayn 51, 52, 53, 56,57 u3 [6].

Tema 3. YpaBHeHUs1 MaTemaTnyeckon cpmanku. BoiBoa 1 pelleHne ypasBHeHUN
napabonunuyeckoro Tuna.

JNIeKLMOHHOoe 3aHsiTue (6 4aca(oB)):

BblBoA4 ypaBHEeHWIA TENNONPOBOAHOCTM ONS Tena, cTepxHs. Ouddpy3us rasa B Tpybe. MNocTaHoBka
KpaeBblx 3ana4 v 3a8a4v Koww ong ypaBHeHU TennonpoBogHoCTW. MNpuHumMn makcumyma u
MUHUMYMa. EQUMHCTBEHHOCTb peweHns 1-on Kpaesor 3anaqn. PeweHne 1-oi kpaesoi 3agadm ans
ypaBHEHNS TENIONPOBOAHOCTM 6€3 UCTOYHUKOB M C UCTOYHMKaMK. 3atada Kowwn ons 6eckoHe4Horo
cTepxHs. PyHkuna ['pyuHa n ee omsnyeckas nHtepnpetaums. enbta-goyHkuma Jupaka.

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

YpaBHEHUS SNNUNTUYECKOro TMNa ANs NpsiMoyronbHbix obnactei. 3anaym 54, 55 us [6]. 3apaya
Oupuxne. 3agayn 58 - 64 13 [6]. 3anava dupuxne. 3agaym 65 - 69 s [6]. MeTon nHTErpanbHbIX
npeobpaszoBaHuii Pypbe. 3anayum 70 - 74 u3 [6]. MeTon uHTerpanbHbix NpeobpasoBaHnii Pypbe.
3apaum 75 - 80 n3 [6].

Tema 4. YpaBHeHUs MaTeMaTuueckon omsnkun. YpasHeHUs 3N/IMNTUYECKOro TUNa n Kpaesble
3afnaum onsl ypaBHEeHUN 3NUNTUYECKOro TUna.

JIeKLMOHHOe 3aHsiTne (4 4aca(oB)):

YpaBHeHWs anNUNTUYEeCKOro TMna 1 Kpaesble 3a0a4v Ons ypaBHEHUA aNIUNTMYECKOro tmna.
Teopema eqMHCTBEHHOCTM pelweHns ang 3agad dupuxne n Hermana. PelweHne 1-o BHyTpeHHEN
KpaeBow 3agadun ans kpyra. @opmyna lNyaccona. MeTtoa uHTerpanbHbix npeobpasosaHnii Pypbe.
Ob61beMHbIi MoTeHUMan n ero ceoicTea. lNMoTeHumnan NpPocToro cnosi, ABOMHOro cnosi. Meton
noTeHumana peweHns Kpaesblx 3a4ay AN ypaBHEHU SNAUNTUYECKOro Tuna.

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

CneumanbHble oyHkunn. 3agaym 81 - 99 n3 [6]. Paabl Pypbe no cneumanbHbiM PyHKUNSM. 3aga4u
100 - 113 u3 [6]. YpaBHeHuns konebanuii, npuBoaswme kK ypasHeHuo beccens. 3anaum 114 ? 117 u3
[6]. YpaBHeHMs konebaHwuii, npuoasiumne Kk ypaBHeHuio beccens. 3apaum 118 ? 121 n3 [6].
YpaBHeHs TENNONPOBOAHOCTH, NpmBoAsimMe K ypaBHeHno Becceng. 3agaum 122 ? 125 un3 [6].

Tema 5. YpaBHeHUs1 MaTemaTnyeckon ¢pmaunku. YpasHeHue MenbMmronbua. Ces3b ypaBHEHUS
Fenbmronbua ypaBHeHUsiMM runepbonmyeckoro n napabonmyeckoro TUMoB.

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

YpaBHeHue MenbMronbua. CBs3b ypaBHeHWS [TenbMronbLla ¢ HEKOTOPbLIMU YPaBHEHNSAMU
runepbonuyeckoro n napabonunyeckoro Tunos. Cgeprnyeckn CUMMETPUYECKUE PELLEHNS YPaBHEHMS
enbMronbua B orpaHnyeHHoin obnactn. CobcTBEHHbIE 3HAYEHUS U COOCTBEHHbIE COYHKLIM
rpaHnyHoOM 3anaym obwero Bnaa. PasnoxeHns no cobCcTBeHHbIM GOyHKUMAM. PasneneHune
NepeMEHHbIX B ypaBHEHMM ["enbMronbLa B LMAVMHAPUYECKNX U CADEPUHECKNX KOOPAMHATAX.
Cdoepuryeckn CUMMETPUYECKUNE PELLEHNS ypaBHEHUS [enbMronbLa B 6eckoHe4YHo obnacTu.
PaanoxeHns B psifibl N0 YaCTHbIM peeHnsaM ypaBHeHUst FenbMronbLa B 6eckoHevHon obnacTtu.
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npaktudeckoe 3aHsitne (4 yaca(os)):

YpaBHeH/s TennonpoBOAHOCTH, NpuBoasiume K ypasHeHuo beccens. 3agaym 126 ? 130 u3 [6].
3agayn, npusosiume K nonnHoMam Jlexangpa. 3agadn 131- 134 u3 [6]. 3agayum, npmsoaswmne K
chepuyeckum oyHkumaM. 3agadm 135 - 141 u3 [6]. YpasHeHus 'enbmronbua. 3agaydun 1 - 10 ns
rn.VII, [7].

Tema 6. SnemMeHTbl TeOpUUN 0606LLLEeHHbIX PYHKLIMNA.

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

BekTOpHOE NpOCTPaHCTBO M NPOCTPAHCTBO pacnpeneneHmin. lensta-pacnpenenexHve dupaka.
LdundbdepeHunpoBaHune pacnpeneneHunin. Llenctems ¢ pacnpeneneHnsamn. YpasHeHUs B CBEPTKAX.
Mpeobpa3zosaHus Jlannaca.

4.3 CTpyKTypa 1 copgepXxaHume caMoCTOSITeNIbHOM paboTbl AUCUMMINHBI (MOLYNSA)

Buabi
N Paspen Cemect Hepens | camocTositenoHon [TpyA0eMKOCTb ;&%ﬂ:;;g:;g:g;
AducumnnuHel pcemecha pab6ortbl (B yacax) 260TbI
CTY[,EeHTOB P
Tema 1. CneunanbHble
nooroToBka K o
1.|cpyHKUMK. TloHATME O 5 1-5 OAroroska 7 YCTHbIA Onpoc

KpaeBbIX 3a4a4ax. yCTHOMY Onpocy

Tema 2. YpaBHeHus

MaTeMaTmnyeckomn
n3unkun. Boieoa n noaroToBka K o
2. P o - 7 THbI On
peleHne ypasHeHNin 5 6-8 YCTHOMY Onpocy ye onpoc
rmnepbonnyeckoro
T™Mna.
Tema 3. YpaBHeHus
MaTeMaTmnyeckom noaroToBka K
3.|don3ukun. BeiBoa 1 5 9-11 [KOHTpONbHOM 7 K(;g;gganaﬂ
peleHne ypaBHeHWA paboTte P

napabonunyeckoro Tuna.
Tema 4. YpaBHeHUs

mMareMaTn4eckomn
on3KnKKN. YpaBHEHUS
MoAOroToBKa K .
4 |annMnNTNYecKoro Tmna u 5 12-13 nggMo or? oc 7 YCTHbIA ONpoC
KpaeBble 3a4a4u Ans y y onpocy
YypaBHEHUI

ANNNNTUYECKOro Tuna.

Tema 5. YpaBHeHus
MareMaTn4eckomn
on3nKkKN. YpasHeHue
"fenbMronbua. Ceasb

ypaBHEeHs 14-1g |ModroToska K y
. "enbmronbua 5 6 YCTHOMY onpocy / YCTHBIN ONpoC
ypaBHEHNSAMU
rmnepbonmnyYeckoro
napabonnyeckoro
TWUMOB.
Tema 6. OneMeHTbI noaroToska K
6.|Teopun 0606LWEHHbIX 5 17-18 |[KOHTPONbHOWA 7 Kgg;gganaﬂ
PYHKLNA. pabote P
Wtoro 42

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

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Kypc nekumii n npakTU4ecKnx 3aHsTUiA, OpraHn30BaHHbIX MO CTaHAAPTHO TEXHONOMUN B
WNHTEPAKTMBHO CPOPME C XMBbIM AMAN0OroM Mexay npenonaBaTenem u ctyaeHToM. icnonb3oBaHune
MyNbTUMEONAHbIX CPeacTB u NHTepHeTa.

6. OueHOYHble cpeacTBa AJisi TEKYLLLEro KOHTPOJISl yCreBaeMoCTH, MPOMeXYTOUHOM
aTTecTauum No UToram OCBOEHUS AUCLMNNIMHBI U yYeOHO-MeToaMYeckoe obecneyeHune
CaMOCTOSsITe/IbHOW paboThl CTYAEHTOB

Tema 1. CneumnanbHble pyHKUUN. [TOHATME O KpaeBbiX 3apavax.
YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

MoHsiTHe o KpaeBbIx 3adadvax. 3anada LWrypma-Jinysmnns. CobcTBEHHbIE 3HAYEHWS 1 COOCTBEHHbIE
doyHKkummM 3a8a4n LWtypma-Tinysunng n nx ceonctea. ®yHkuma I'puHa. MeTton NnoCTpoeHns oyHKUnn
["puHa. Pusnyeckan nHtepnpetaums yHkumm 'puHa. OCHOBHbIE YpaBHEHUS ONS LUANHOPUNYECKMX
doyHKUMI. YpaBHeHue beccens. PeweHuwe ero ana Heuenoro nHaekca. PeweHve ypasHeHns beccens
ans uenoro nHaekca. PekyppeHtHoe cooTHoweHne ana pyHkummn beccens. ®yHkumm beccens ¢
nonyuensiM nHgekcom. PyHkumnn HeinmaHa n Xaxnkens. OptoroHanbHOCTb doyHKUuMn beccens. Pan
Beccens - ®dypbe. YpaBHeHue Jlexanapa. [Nponssoaswas oyHKUmMsa 1 nonnHombl JlexaHgpa.
PekyppeHTHble cooTHOWeEHUS ans nonmHoMoB JlexaHapa. lNMonnHombl JlexxaHgpa kak peleHns
ypaBHeHus JlexxaHaopa. OpToroHanbHOCTb NonuHoMoB JlexaHgpa. Psan Jlexanapa - dypbe.
[MpucoennHeHHble oyHKUMKM JlexaHapa 1 Nx BbipaxXeHue Yepes Npon3soaHbie OT NOMMHOMOB
IlexxaHpopa. PeweHune 1-o1 BHYTPEHHEN M BHELWHER 3a4a4 AN wapa B cnyyae ypasHeHus Jlannaca.
Cdpbepuryeckue pyHKUMN.

Tema 2. YpaBHeHUs MaTeMaTnyeckon cpmsnku. BolBoa n peLL,eHme ypaBHeHUA
runepbonuuyeckoro Tuna.

YCTHbIi ONPOC , NPMMEPHbIE BOMPOCHI:

BapvaunoHHbI nprHUmMn B ounanke. BbiBog BapnauoHHbIM METOAOM YpaBHEHWIA CBOOOAHBIX 1
BbIHY>XXOEHHbIX MaJIbIX MOMepPeYHbIX konebaHuin CTpyHbl 1 MeMbpaHbl. BeiBog ypaBHeHui cBOOOLAHbBIX U
BbIHY>XXOEHHbIX MasbIX NMPOAONbHbIX KonebaHuni TOHKOro CTepXHS. Knaccudpmkaumsa ypaBHeHni 2-ro
nopsigka ¢ YacTHbIMU NMPOM3BOLAHBLIMU U NPUBEAEHNE NX K KAHOHMYECKOMY Buay. POpMynmMpoBka
KpaeBbix 3ana4 1 3agaqm Kowwn. CywecTBoBaHe U €AMHCTBEHHOCTb PelweHns 1-0i KpaeBon 3aaaqu
NS ypaBHeHW runepbonuyeckoro tuna. Pewenne 3anayn Kowwn ons 6€CKOHEYHON CTPYHbI.
dusnyeckas nHTepnpeTauns peweHmns. PeweHne 3apayn ons cBob6oaHbIX konebdaHmin 0AHOPOAHOW
CTPYHbI C 3aKpenieHHbIMM KoHuamn. CTosune BonHbl. PeleHne 3anayn ans BbIHyXXAEHHbIX
KonebaHuiA 04HOPOOHON CTPYHbI. PeweHne 3aaaqn Kown ons BONHOBOro ypaBHEHUS B
npocTpaHcTBe. PelweHne 3anaqv o cBO6OAHbIX KonebaHmsax Kpyrno MembpaHbl ¢ 3aKpenieHHbIMU
rpaHvuamm.

Tema 3. YpaBHeHUs1 MaTemaTnyeckon cpmanku. BoiBoa 1 pewieHne ypaBHeHUN
napabonunyeckoro Tuna.

KOHTpoNbHas paboTta , NpUMepPHbIE BONPOCHI:

1. Knaccudpukauus ypaBHeHuUn 2-ro nopsaka ¢ YHaCTHbIMM NPOU3BOAHBIMU U NPUBELEHUE UX K
KaHoHM4YeckoMmy Buay. 2. PeweHne 3anaym Kown ons 6eckoHeYHOM CTpyHbl. Puanyeckas
NHTepnpeTaums pewenus. PeweHne 3anaymn ons cBoboaHbIx konebaHwii 0LHOPOLHOW CTPYHbI C
3aKpenneHHbIMM KoHuamu. 3. PeweHne 3anaym ons BbiHy>XAEHHbIX KOonebaHWil 0AHOPOLHOW CTPYHbI.
4.PeweHune 3apayn o cBoOOAHbIX konebaHnsx Kpyrnon MembpaHbl ¢ 3aKpenNeHHbIMU rpaHnLaMu.

Tema 4. YPaBHEHMﬂ MaTeMaTuyeckom dounsuku. YpaBHeva AnNnnMnNTU4eCcKoro Tmna n Kpaesbie
3agayuv ongq ypaBHEHVIﬁ AMMNTU4ecKoro Ttuna.

YCTHbI/i ONPOC , NPUMEPHbIE BOMPOCHI:

YpaBHeHMS snnnNTUYECKOro TUna 1 Kpaesble 3a4ayn ANs ypaBHEHW SNAUNTUYECKOro Tuna.
Teopema eIMHCTBEHHOCTU pelleHns ans 3anad Oupuxne n HeiimaHa. PeweHune 1-oii BHYTPEHHEN
KpaeBoii 3apaun ans kpyra. @opmyna MNMyaccoHa. O6beMHbIN NoTeHUMan u ero cBoicTea. MNoTeHuman
MPOCTOro Cnosi, ABOMHOro cnosi. MeTon noTeHUmana peweHnst Kpaesblx 3a4aqy AN ypaBHEHNI
3NNNTMYECKOro TENNONPOBOAHOCTY AN TENA, CTEPXHS.TMNA.

Tema 5. YpaBHeHUs1 MaTemaTnyeckon ¢pmaunku. YpasHeHue MenbMmronbua. Ces3b ypaBHEHUS
FenbMmronbua ypaBHeHUsIMM runep6onmyeckoro n napabonmyeckoro TUMoB.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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YCTHbIA ONPOC , NPMMEPHbIe BOMPOCHI:

YDaBHeHI/Ie "enbMronbua. Cesa3b ypaBHEHUA "enbMronbua c HEKOTOPbIMA YpaBHEHNAMU
rmnepﬁonmquKoro " napa6on|/|l-|e0|<oro TLUNOB. CcpepmquKM cnMMeTpundeckmne peeHnd ypaBHeHUA
"enbmronbua B orpaqueHHoM obnactn. CobCTBEHHbIE 3HAYEHUS U COOCTBEHHbIE PyHKLNK
Fp&HI/I‘-IHOI7I 3ana4n obuiero Bnaa. PasnoxeHms no cobCTBEHHbIM PYHKLNAM. PasneneHue
NnepemMeHHbIX B YpaBHEHUN "enbMronsbua B UMNNHOPUYECKMX U Cpepuyecknx koopanHartax.
CC*)epI/I‘-IGCKI/I CMMMETpunHeckmne peeHnd ypaBHeHUA enbMronbua B 6eCKoHeYHol obnacTu.
PasnoxeHuns B pAaObl NO YaCTHbIM peWeHnAM YpaBHEHUA "enbMronbua B 6ECKOHEYHOM 06nacTu.

Tema 6. SneMeHTbl TeOpUUN 0606LLLEeHHbIX PYHKLIMNA.
KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

1. MeTon noTeHumana peleHnsa Kpaesblx 3a4a4 O/19 ypaBHEHUIA 31MNNTUYECKOro Tmna. 2.
Cdpbepuryeckn cummeTpuYeckme peweHunst ypasHeHms Menomronbua B 6eCKOHEYHOM 06nacTu.

Tema . UToroesasi popma KOHTpons

MpuMepHbIE BONPOCHI K 9K3aMEHY:
BUNETbI K 9KBAMEHAM

BuneT 1.

1. OCHOBHbIE YpaBHEHNS 4SS LMMHAPUYECKNX PYHKUMIA. YpaBHeHne beccens. Pewerne ero ans
HeLenoro nHaekca.

2. BapvauunoHHbIi npuHLMN B onauke. BoiBoa ypaBHEHNA CBOOOAHBIX 1 BbIHYXAEHHbIX ManbixX
nonepeyHbIX KonebaHnin CTPyHbI.

Buner 2.

1. PeweHve ypasHeHuns beccens ¢ uenbiM NHOEKCOM.

2. BbiBog, ypaBHeHMS konebaHnii MeMbpaHbl.

Buner 3.

1. PekyppeHTHOE CcOooTHOLWeEHne ans doyHkumin beccens.

2. BbiBog ypaBHeHMIA cCBOOOAHbBIX 1 BbIHY>X AEHHbIX MasnblX NPOAOMbHbIX KonebaHnii TOHKOro
CTEPXHS.

Buner 4.

1. ®yHkunn beccens ¢ nonyuensbiM nHAeKcoM. PyHkUMKM HelmaHa n XaHkens.

2.. PopmynnpoBKa KpaeBblx 3a4a4 Ons ypaBHeHuiA runepbonmyeckoro tmna.

Buner 5.

1. OpTtoroHanbHoCTb pyHKUMA Beccens. Pan beccena-®ypbe.

2. TeopeMa 0 eANHCTBEHHOCTU pelweHns onsa 1-o Kkpaeson 3a4a4n B Cnydae ypaBHEHUS
runepbonnyeckoro Tmna.

Buner 6.

1. YpaBHeHue JlexaHgpa. [Nponssoaswas gyHKLMa 1 nonnHombl Jlexxangpa.

2. dopmynupoBska u pelweHune 3apaym Koww ans ctpyHol. Popmyna Ldanambepa. Pursmyeckas
NHTEepnpeTauns peweHuns.

bunet 7.

1. PekyppeHTHble COOTHOWeHMS Ans nonMHoMoB Jlexanapa. [JokasarenbCTBO TOro, YT0 NOIMHOMbI
NexaHppa sBnsoTCa peweHnsammn ypasHeHus JlexaHgpa.

2. PeweHune 3agayn o cBOOOAHbIX KOnebaHMaX CTPYHbI C 3aKPEnNeHHbIMA KOHLLAMM.

Buner 8.

1. OpToroHanbHOCTb NoNMHOMOB JlexaHgpa. Psan Jlexannopa-dypbe.

2. PeweHne 3apa4m 0 BbIHYXAEHHbIX KONebaHusax CTPYHbl C 3aKPENNEHHbIMA 1 HE3aKPEMNIEHHbIMU
KOHL.aMu.

Bunet 9.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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1. NpucoenuHeHHble oyHKuuMm Jlexanaopa. AudodepeHunanbHas n nHTerpanbHas popmbl ons
nonmHomoB Jlexanapa (6e3 BoiBoaa copmyn).

2. PeweHue 3agayn Kowwn ons BONHOBOro ypaBHEHUA B NPOCTPAHCTBE.

Bunet 10.
1. CBeneHns o cchepryeckux oyHKUUSIX.
2. PeweHune 3agaym o cBoboaHbIX KonebaHmsax Kpyrnoin MembpaHbl C 3aKpeneHHbIMM rpaHLamu.

Bunet 11.

1. PeweHve ypasHeHuns beccens ¢ LenbiM NHOEKCOM.

2. BbiBog, ypaBHeHMs TennonpoBogHocTu. dnddoy3ns rasza B Tpybe.
MocTaHoBKa KpaeBsbix 3a4a4y 4N9 ypaBHeHUn napabonmyeckoro tuna.

BuneTt 12.

1 dopmynumposka u pewerve 3anadun Kowwn ans ctpyHsl. @opmyna Janambepa. Pusnyeckas
NHTEeprpeTaumns peleHns.

2. MpyvHUMn Makcumyma n MMHUMyMa 0515 ypaBHeHUs TennonposogHocTn. Teopema o
e0VHCTBEHHOCTU pPeLleHNs NepBoi KpaeBown 3a4a4n o ypaBHEHUS TEnnonpoBOAHOCTH.
Bunet 13.

1. ®yHkuun beccens ¢ nonyuensiM nHaekcom. PyHkumMn HennmaHa n XaHkens.

2. PelweHue 1-oi KpaeBoi 3afaymn ons ypaBHEHNS TENNONPOBOAHOCTY 6€3 MCTOYHMKA 1 C
NCTOYHMKOM.

Bunet 14.

1. PeweHue 3apayn o cBo6OAHbIX KONebaHNsX CTPYHbI C 3aKPENIEHHbIMU KOHLLAMMU.

2 Waposble yHKUMN.

Bunet 15.
1. OpTOoroHanbHOCTb NonnMHOMOB JlexaHnapa. Psa Jlexanapa-dypbe.
2. dopmynmposka 1 pelweHne 3agadm Kowm gnsa CTepXHS B CydYae ypaBHEHUS TENNONPOBOAHOCTN.

BuneT 16.

1. ®yHkuma NpuHa (McTovHMKa) B 3ap0a4e Koww ons ypaBHEHUS TeNNonpoBO4HOCTU U ee
gomanyeckas nHrepnpetaums. Jenbta-goyHkuma Jupaka.

2. OpTtoroHanbHOCTb nonnHoMoB JlexaHgpa. Pan Jlexangpa-®Pypbe.

Bunet 17.

1. YpaBHEHMS annMNTUYECKOro TMna 1 Kpaesble 3a4ayun. TeopeMbl €QUHCTBEHHOCTU pelleHns 1-oi
BHYTPEHHEN KpaeBon 3anaqn (3agadm Oupuxne n Heinmana).

2. Knaccudpukaums onpdgpepeHumanbHbiX ypaBHEHWI C HaCTHbIMU MPOM3BOAHBIMU BTOPOro nopsaka
(rMnepbonnyeckmnin TN ypaBHEHNS).

Bunert 18.

1. PeweHve 1-om kpaeBor 3anaym (BHYTpeHHen) ona kpyra. @opmyna NlyaccoHa.

2. Knaccudpukaums onpgpepeHumanbHbIX ypaBHEHWI C YHaCTHbIMU MPOU3BOAHBIMU BTOPOro nopsaka
(napabonuyeckunin TN ypaBHEHUS).

Bunet 19.

1. PeweHuve 1-om kpaeBor 3anayu (BHYTpeHHeRn) ona kpyra. @opmyna NyaccoHa.

2. Knaccudpukaums onpgpepeHumanbHbIX ypaBHEHUI C YHaCTHbIMU MPOU3BOAHBIMU BTOPOro nopsaka
(anNUNTUYECKUn TUN ypaBHEHUS).

Bunet 20.

1. BapvaumnoHHbIi NpuHUMN B donsrke. BbiBoa ypaBHeHWI A CBOOOAHBIX Y BbIHYXAEHHbIX ManblX
nonepeyHbIX KonebaHmin CTPyHbI.

2. PelueHns BHyTpEHHEN 1 BHEWHEN 3a8a4y ANs wapa B cnyyae ypaBHeHus Jlannaca.

PerunctpaumoHHbIi Homep 669514 SAEKTPOHHBH
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Bunert 21.
1. lMoHaTne o kpaeBsbIx 3adavax. 3anada Wrypma-Jinysunns.
2. Chepuyeckn cMMMETpUYECKME peleHmnst ypaBHeHNs [TenbMronbLa B orpaHn4YeHHon obnactu.

Bunert 22.

1. CobCTBEHHbBIE 3HAYEHUS 1 COBCTBEHHbIE PyHKLUMM 3anaym Ltypma-JinyBmunns n nx cBoncTea.
2 NndbhbepeHumpoBaHue pacnpeneneHuni.

Bunet 23.

1. Cohepuryeckn cuMmeTpuydeckne peleHns ypasHeHus Menbmronbua B 6eckoHevHom obnactu.
2. ®yHkuma NpuHa. Meton noctpoeHus pyHkumm ['puHa.

Bunet 24.
1. MeTon nHTerpanbHbix NnpeobpasoBaHuii Pypbe.
2. PasgeneHve nepeMeHHbIX B ypaBHeHUN ['enbMronbLa B LNIMHOPUYECKUX KOOpAMHATaXx.

Bunet 25.
1. PasgeneHne nepemMeHHbIX B ypaBHeHUN [enbMronbLua B CREPMYECKMX KOOpAMHATAX.
2. YpaBHeHus B cBepTkax. [peobpasoBaHus Jlannaca.

7.1. OcHOoBHas nuTeparypa:
1. YpaBHeHunsa matematnyeckon douamkm / inbnH A.M., ®U3MAJINT, 2009, 192 c.
http://e.lanbook.com/books/element.php?pl1_id=2181

2. 3apayn 1 ynpaxHeHus no ypaBHeHNsM maTemaTmnyeckoin gonaukn / Cobonea E.C., dateeBa
.M., DUSMATJINT, 2012, 96 c.

http://e.lanbook.com/books/element.php?pl1_id=5295

3. Matematuyeckne metoapl: YuebHuk / T.J1. Maptoika, W.W. MNonos. - 2-e uag., ncnp. n gon. - M.:
®OPYM: H®PA-M, 2007. - 464 c.: nn.; 60x90 1/16. - (NMpodeccrnoHanbHoe obpasoBaHue).
(nepenner) ISBN 978-5-91134-152-7, 3000 aKa3.

http://znanium.com/catalog.php?bookinfo=137102

7.2. lononHuTenbHasa nureparypa:
1. A.b.BanakuH. Tpu nekumm no Teopum pyHKUMiA Beccens: Y4ebHo-meToan4eckoe nocobue.
-KazaHb: KazaHckuin rocynapctBeHHbI yHuBepcuteT, 2009.-56¢.

2. P.A.Javwes, 5.C.HuknTnH. YpaBHeHns matematunyeckomn comnankm. CO0pHMK 3anad.-KasaHb,
2005.

7.3. UHTEepHeT-pecypcChbl:
A. b. banaknH Knaccunyeckme opToroHasnbHble NOIMHOMbI -
http://toig-kazan.narod.ru/education/V/minipoly.pdf

A. b. banakuH Tpu nekumn no Teopumn oyHKumi beccens -
http://www.ksu.ru/f6/bin_files/balakinbessel!34.pdf

H. P. XycHyTAnHOB YpaBHEHNs1 MaTeMatn4eckoi conankm - YpaBHeHne konebaHmnin CTpyHbl -
http://www.ksu.ru/f6/docs/met_pos/string.pdf

H. P. XyCcHyTOWHOB YpaBHEHMA MaTeMaTnyeckon onamnkm - YpasHeHne TennonpoBogHOCTH -
http://www.ksu.ru/f6/docs/met_pos/heat.pdf

P. A. Oavnwes, b. C. HukutnH YpaBHeHnst MatemaTundeckorn gomamkn. COOpHMK 3aaad -
http://toig-kazan.narod.ru/education/V/Zad1.pdf

Cant kadpeapbl TEOpUN OTHOCUTENBHOCTU U rpasuTauun Ky -
http://old.kpfu.ru/f6/k6/index.php?id=15&idm=5

PerncrpaumnoHHblii Homep 669514 DAEKTPOHHEH
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Cant katpenpbl TEOPUM OTHOCUTENBHOCTY U rpasuTaumm KOy -
http://toig-kazan.narod.ru/education.htm

8. MatepuanbHo-TexHM4Yeckoe obecrneyeHme oUCLMMINHBI(MOAYNS)

OcBoeHve gncunnauvHbl "JIMHenHble N HENNHENHbIE ypaBHEHNS OM3NKN" npeanonaraeTt
MCMONb30BaHNE CNeyOWEro MaTepuanbHO-TEXHNYECKOro obecneyeHns:

YyebHo-mMeToamnyeckas nutepatypa ons 4aHHOW OMCLUMNAVHBI UMEETCS B HANNYUN B
9NEeKTPOHHO-bnbnnoteyHom cucteme "KnuradoHa", DOCTyn K KOTOPOW NPeaocTaBneH CTyoeHTaM.
ONeKTpoHHO-bmbnnoTeyHas cuctema "KHuradoHg" peannayet neranbHoe XpaHeHue,
pacnpocTpaHeHne 1 3aWmnTy LMAPOBOro KOHTEHTA Y4eOHO-METOANYECKON NMTepaTtypbl O By30B C
ycnosuem obs13atenbHOro cobnoaeHns aBTopckmx U cMexHbix npas. KHuradoHn obecneynsaet
WPOKUIA 3aKOHHBI BOCTYN K HeoOx0auMbIM A5t 06pa3oBaTeNbHOMro NpoLecca U3aaHusiM ¢
NCNONb30BaHNEM NHHOBALIMOHHbIX TEXHOMOMMIA N COOTBETCTBYET BCEM TpeboBaHUsIM HOBbIX PITOC
BIMO.

YyebHble ayanTopumn ansg nposeneHnsa neKUMOoHHbIX U NpakTn4eCcKnx 3aHATUN.

MNporpamma coctaBneHa B cooTBeTCTBUM € TpebosaHnamm @I OC BINO un yyebHbiM nnaHom no
HanpasneHno 011200.62 "duamka" n npocmnio NOAroTOBKN He NPesyCMOTPEHO .
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Mporpamma ancumnivHbl "InHerHble 1 HennHelHble ypaBHeHus dpusmkmn”; 011200.62 Pusmka; OoUeHT, K.H. (ooueHT) Javwes P.A.

ABTOpP(bI):

Hawvwes P.A.

" 201 r.

PeueH3eHT(bl):

Monos A.A.

" 201 __r.
PerucTtpaumnoHHblii Homep 669514 DAEKTPOHHEH
Crtpanunua 13 n3 13. il V_H___;:EEEPCHTET

ARl 5 AN O HHT AHATKTAHEC AR CHICTEMA K



