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Mporpamma ancumnnuHbl "Metonbl MmaTtemaTnyeckon dpusmkmn”; 011800.62 Pagnodmamka; ooueHT, K.H. (aoueHT) Javwes 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 ocsoeHums ancumnnunbl (Mmogyns) b3. b12. "MeTtoabl mateMaTnyeckomn onsnkn " SenseTcs
3HAaKOMCTBO C OCHOBHbIMUW TUMaMK ypaBHEHWIA MaTeEMaTUYECKO ON3NKK, crocobamm NonyYeHnst aTnx
YpaBHEHWA, METOAaMUN UX PELIEHNS.

2. MecTo OUCLMMN/MNHDBI B CTPYKTYpe OCHOBHOM 06pa3oBaTtesibHOM NPorpaMmbl BbiCLLIEro
npodpeccrmoHanbHoro o6pa3oBaHus

JaHHas yuebHas aucuunnnHa BkntodeHa B pasnen " 63.6.1 MNpodgeccrmoHanbHbii
obpasoBaTtenbHol nporpammbl 011800.62 Paonodmamka n oTHocuTcst K 6a3oBoi
(obwenpodpeccroHanbHoi) YacTn. OcBanBaeTcs Ha 3 Kypce, 5 cemecTp.

OucumnnnHa B3. B12. "MeToobl MaTemMaTnyeckon puamnkm " BXoguT B NPOPECCUOHANbHBIA LUK
ANCLMNNNH.

LNsi OCBOEHWUSI ANCLUUMNANHBI CTYAEHT LOMXEH YBEPEHHO BNaAeTb OCHOBaMM MaTeMaTn4ecKoro
aHanmaa, aHanMTU4YeCcKon reoMeTpun, NMHeHon anrebpbl, Teopun anddepeHumnanbHbIX
ypaBHEHWIA, UHTErpasibHbIX ypaBHEHWIA, BAPUALMOHHOTO UCHUCEHNS.

3HaHu4, nony4yeHHble B pe3dynbTarte OCBOEHUA O0aHHOro Kypca, HeobxoauMbl Ans N3y4eHns Bcex
nocneanyrowmnx oucunninmH, YNTaembix B |/|HCTI/ITYTe dun3unkn, Takux, kak TeopeTndeckas MexaHuka,
Teopus Nons, KBaHTOBas MexaHuka, pagmogonsnka u anekKTpoHuka, TepMoanHaMmmka v
cTatucTunyeckas ousvka u 1.4.

OCHOBHOWM

3. KomneteHuuu obyyatrolerocs, hopMmpyemble B pe3ynbTtate 0CBOEHUS AUCLUMIUHDI
/mopynsi

B pe3ynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS Cleaytowme KOMNeTeHUNN:

PacwmdpbpoBka
LLincpp komnereHumu npuobpeTaemMon KOMNeTeHL N

OK-1 CNoCOBHOCTbIO UCMOMNb30BaTh B MO3HABATENbHOMN 1
(0bLWeKyNnbTypHbIE NPOdECCMOHANBbHOM OesaTenbHOCTM 6a30Bble 3HaHWUS B 0bnacTu
KOMMEeTEHLMN) MaTeMaTuKn N eCTECTBEHHbIX HayK
OK-16 CNOCOBHOCTBIO UCMONb30BaTh B MO3HABATENbHOMN U
(0BLekynbTypHbIE NpodheccnoHanbHON AEATENBHOCTY HaBblk PaboTbl €
KOMMeTeHL W) MHGgPopMaLMel U3 pasnnyHblX NCTOYHMKOB
MK-1

n HOCTbIO NCMONb30BaThb Bble T TUYeCcKMe 3HaHus
(Tpopecoronanme (000000 uoTons0sary Szsome reopericorse na
KOMMeTeHuun) P P
MK-2 CNOCOBHOCTBIO NPUMEHSTL Ha NpakTnke 6a3oBble
(MpodheccmonantHbie n OC*JeCCI/IOHa}'IbEbIe HaBbIKM '
KOMMeTeHuunn) P

B peaynbtate 0CBOEHUS ONCUMMNUHBI CTYAEHT:
1. DONXEH 3HaTb:

3HaTb OCHOBHblE CBOCTBA 1 yMETb paboTaTb C TakMMM crieumanbHbIMU OYHKLMSMU Kak cpyHKLMK
Beccens, nonuHoMmbl JlexaHnapa, nprcoeanHeHHbIe MONNHOMBI JlexaHapa, cgpepuyeckme QyHKLUN;
3HaTb OCHOBHbIE TWMbl AUGIPEPEHLNANBHBIX YPABHEHWI B YACTHbLIX MPOM3BOAHBIX BTOPOro nopsiaka
M yMETb NPUBOANTb 3TW YPABHEHMS K KAHOHUYECKOMY BMAY; 3HATb HEKOTOPbIE 3NIEMEHTbLI TEOPUU
006006LWEHHbIX OYHKLIWIA.

2. IONXEH yMeTb:
YMeTb CTaBUTb KpaeBble 3a4a4u 1 BnageTb MeTofamm peleHns aTux 3anau,
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Mporpamma ancumnnuHbl "Metonbl MmaTtemaTnyeckon dpusmkmn”; 011800.62 Pagnodmamka; ooueHT, K.H. (aoueHT) Javwes 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 AUCLMIMIMHBI cOCTaBnseT 3 3a4eTHbIX(ble) eanHuL(bl) 72 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 5 4 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 3 4 0 pabota
pelleHne ypaBHEeHUI
napabonunyeckoro Tuna.

Tema 4. YpaBHeHus
mMaTtemMaTn4eckomn
Jov3nKKn. YpaBHeHUs
4.[3nNMNTNYECKOro Tmna u 5 12-13 2 4 0
Kpaesble 3a8a4n ons
ypaBHeHW
SNNUNTNYECKOro TMNa.

YCTHbIV onpoc

6-8 3 4 0 YCTHbI onpoc

YCTHbI onpoc
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Mporpamma ancumnnuHbl "Metonbl MmaTtemaTnyeckon dpusmkmn”; 011800.62 Pagnodmamka; ooueHT, K.H. (aoueHT) Javwes P.A.

Buabl 1 yachbl
Pasgmen ayauTopHOM paborThbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
N .D.VIKIILI.VIHJ',I.II/;I'HI:I/ CemecTpl o ocpa (B vacax) y on-npg; ﬂp
oAy Nek M"I'IpaK'rw-lecmeHaﬁoparoprle
u 3aHATUA pa601b|

Tema 5. YpaBHeHus

martemMaTn4yeckowu

on3nKKN. YpasHeHune

"enbmronbua. Cesa3b

ypaBHEeHNS i YCTHbI onpoc
5. FenbMronbLa 5 14-16 3 2 0

YypaBHEHNAMUN

rmnepbonny4eckoro u

napabonnyeckoro

TMMNOB.

Tema 6. OnemeHTbl KoHTtponbHas
6.|Teopun 0606LWEHHbIX 5 17-18 2 0 0 pabota

OYHKLUUNA.

Tema . Ntoroeas OK3aMeH
. 5 0 0 0

doopma KOHTpons

Ntoro 18 18 0

4.2 CopepxaHvue oUCLUMNUHDI
Tema 1. CneumnanbHble pyHKUUN. [TOHATME O KpaeBbIX 3apayax.
neKkumnoHHoe 3aHsiTne (5 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 (4 yaca(os)):

Kpaesble 3apaun. Pewenune 3apnaym Wrypma-Jinysunng. 3apaum 1.1 ? 1.15 na [4]. PasnoxeHne
OyHKLMIA B psg No cobBCTBEHHBIM (OyHKUMAM 3aaaym Wrypma-Tnysunns. 3apaum 2 - 9 ns [4].
[MpuBeneHve ypaBHEeHWU K KaHOHMYeCcKoMy Buay. 3anadn 1 ? 8 ua [6]. [NpuBeneHne ypaBHeHU 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.

JNleKLMoHHoe 3aHsiTne (3 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 (4 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.

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

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 (4 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 (2 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 (4 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 (3 4aca(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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npaKkTudeckoe 3aHsitne (2 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.

JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

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;
AducuunnnHbl pcemecha paboTbl (B yacax) 260TbI
CTYyAEHTOB P
Tema 1. CneumnanbHble
1.|cpyHKUMK. TloHATME O 5 1-5
KpaeBblx 3afayax.
Tema 2. YpaBHeHus
MaTeMaTmnyeckomn
n3ukun. Beiog u noaroToska K o
2. P o - THbI On
peleHne ypasHeHNin 5 6-8 YCTHOMY Onpocy 8 ye onpoc
rmnepbonnyeckoro
TMna.
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
MaTeMaTunyeckomn
on3KnKKN. YpaBHEHUS
noaroToska K -
4.|3n1MNTNYeCcKoro Tmna u 5 12-13 nggMo or? oc 7 YCTHbIA ONpoC
Kpaesble 3agadyun ons y y onpocy
ypaBHEHWI
SNANNTUYECKOro TMna.
Tema 5. YpaBHeHus
mMaTeMaTtn4eckom
on3nKkKN. YpasHeHue
Menbmronbua. Ceasb
aBHEHMS noaroToska K o
5.[YP 14-1 7 THbIA on
"enbmronbua 5 6 YCTHOMY onpocy ye onpoc
YypaBHEHNSMU
rmnepbonmnyYeckoro
napabonnyeckoro
TUNOB.
Tema 6. SnemeHThl MOAroToBkKa K
6.|Teopun 0606LWEHHbIX 5 17-18 |[KOHTPONbHOWA 7 Kgg;gganaﬂ
PYHKLNA. pabote P
Wtoro 36

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

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaumnoHHbii Homep 6104417 5AE
CtpaHnua 7 ns 13. 111 yHlf[

S OEMALIGH
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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.

Tema 2. YpaBHeHUs MaTeMaTnyeckon cpmsnku. BolBoa n peLl,eHme ypaBHeHUA
runepbonuyeckoro Tuna.

YCTHbIA ONpOC , NPUMEPHbIE BOMPOCHI:

YpaBHeHNS matematnyeckon gomsnkn. BaprnaumoHHbiin npuHumMn B ouaunke. BoiBoa BaprauOHHbIM
METOLOM YPaBHEHMUI CBOOOOHBIX M BbIHYXAEHHbIX MabIX MONepPeYHbIX KonebaHnii CTPyHbI 1
MeMbpaHbl. BbiBoa ypaBHEHU CBOBOAHBIX U BbIHYXXAEHHbIX ManblX NPOAONbHbIX KOnebaHWin TOHKOro
cTepXxHs. Knaccudmkaums ypasHeHWUin 2-ro nopsaka ¢ YaCcTHbIMU NPOU3BOAHBIMUA Y MPUBEOEHNE UX K
KaHOHM4eckoMmy Buay. PopMynmpoBka Kpaesbix 3agad 1 3agadm Kowwn. CywecTsoBaHune n
€OVHCTBEHHOCTb pelleHns 1-oii KpaeBow 3a4aym ANs ypaBHeEHUA runepbonnyeckoro tuna. PeweHune
3apayn Koww ong 6eckoHeYHOn CTpyHbl. Praunyeckas nHTepnpeTaumns peweHuns. Pewerve 3anayu
ansi cBO60AHbIX KonebaHuin 0OHOPOOHOM CTPYHbI C 3aKpenneHHbIMM KoHuamn. CTosiume BOJHbI.
PeleHne 3apayn ons BblHyXXAEHHbIX KonebaHunii 0oIHOPOAHOM CTPYHbl. PeweHne 3anayn Kowwn ons
BO/IHOBOrO YpaBHEHNS B MPOCTpaHcTBe. PeweHne 3ana4m o cBO6OAHbIX KOnebaHusx Kpyrnom
MeMbpaHbl C 3aKPemnIEHHbIMU FPaHNLaMM.

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

KOHTpoNbHas paboTta , NpUMepPHbIE BONPOCHI:

1. Knaccudpukauus ypaBHeHun 2-ro nopsaka ¢ YHaCTHbIMM NPOU3BOAHBIMU U NPUBELEHUE UX K
KaHoHM4YeckoMmy Buay. 2. PeweHne 3anaym Kown ons 6eckoHeYHoM CTpyHbl. Puanyeckas
NHTepnpeTaums peweHuns. PeweHne 3anaymn ons cBoboaHbIx konebaHwii 0LHOPOLHOW CTPYHbI C
3aKpenneHHbIMM KoHuamu. 3. PeweHne 3anaym ons BbiHy>X AEHHbIX KOonebaHwin 0LHOPOLHOW CTPYHbI.
4.PeweHune 3apayn o cBoOOAHbIX konebaHnsx Kpyrnon MembpaHbl ¢ 3aKpenneHHbIMA rpaHnLaMu.

Tema 4. YpaBHeHUs maTeMaTnyeckon pmsnkun. YpasHeHUS INIMNTUYECKOro TUna u Kpaesble
3a4auvm ong ypaBHeHUW 3MMNTUYECKOro tuna.

YCTHbIA ONPOC , NPMMEPHbIE BOMPOCHI:

YpaBHEHUS! SNNATUYECKOro TMMNa U KpaeBble 3a4adn Ons ypaBHEHWIA SaNAUNTUYECKOro T1na.
Teopema eAMHCTBEHHOCTU peweHmns ons 3aaad dupvxne n HeiimaHa. PeweHune 1-0i BHyTpeHHe
KpaeBol 3aaaqn ans kpyra. ®opmyna MNMyaccoHa. O6beMHbI NOTEHUMAN 1 ero ceoicTea. MNoteHumnan
MPOCTOro cnosi, ABONHOro cnosi. MeTon noTeHUmnana pelweHns Kpaesblx 3a8a4y Ans ypasHEHWiA
SNNUATUYECKOrO TUNa.

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

yCTHbIVI ornpoc , npuMepHble BOMNPOChHI:

YpaBHeHue "enbMronbua. CBs3b ypaBHeHMS [TenbMronbLla ¢ HEKOTOPbLIMU YpaBHEHNSAMU
runepbonunyeckoro n napabonunyeckoro Tunos. Cgeprnyeckn CUMMETPUYECKUE PELLEHNS YPaBHEHMS
"enbMronbLa B orpaHnyeHHoin obnactn. CobCcTBEHHbIE 3HAYEHUS U COOCTBEHHbIE COYHKLINM
rpaHnyHoOM 3anaym obwero Bnaa. PasnoxeHns no cobCcTBeHHbIM (OyHKUMAM. PasneneHune
NepeMEHHbIX B ypaBHeHMM ["enbMronbLa B LMAVMHAPUYECKNX U CAPEPUHECKNX KOOPAMHATAX.
Cdoepuryeckn CUMMETPUYECKUE PELLEHNS ypaBHEHUS ["enbMronbLa B 6eCKoHe4YHo obnacTu.
PasnoxeHns B psifibl N0 YaCTHbIM peWeHnsaM ypaBHeHUs FenbMronbLa B 6eckoHevHo obnactu.

Tema 6. dnemeHTbl TeOpUUN 0606LLLEeHHbIX PYHKLMNA.
KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

1. MeTon noteHumana peweHnda KpaesbiX 3a4a4 ons ypaBHeHI/II7I SNNNNTUYECKOro Tuna. 2.
CC*)epI/ILleCKI/I cMMMeTpunHeckmne peeHnd ypaBHeHUA enbMronbua B 6eCKoHeYHol obnacTu.

KTPOHHEBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaumnoHHbii Homep 6104417 5AE
CtpaHnua 8 ns 13. il YHI:I

CEMALMOH
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Tema . UToroBasi oopma KOHTpOns

MpuMepHbIEe BONPOCHI K 9K3aMeHy:
BUNETHI K 9KBAMEHAM

Bunert 1.

1. OCHOBHbIE YpaBHEHUS 4N1F LMNNHAPUYECKMX GoyHKUMIA. YpaBHeHne beccensi. Pewenne ero ons
HeLenoro nHaekca.

2. BapvaumnoHHbIi npyHUMN B onauke. BoiBoa ypaBHEHWIA CBOOOAHbBIX 1 BbIHYXAEHHbIX MablX
nonepeyHbIx KonebaHwin CTPyHbI.

Buner 2.

1. PeweHue ypaBHeHns beccens ¢ uenbiM NHOEKCOM.

2. BbiBoa ypaBHeHMs1 konebaHnii MeMbpaHbl.

Buner 3.

1. PekyppeHTHOe cooTHoWweHne ana goyHkumnin beccens.

2. BbiBog ypaBHeHWi A CBOOOLHbBIX 1 BbIHY>XAEHHbBIX MasnbiX NPOLO/bHbBIX KonebaHuii TOHKOro
CTEPXHS.

Buner 4.

1. ®yHKuuKn beccens ¢ nonyuensiM nHaekcoMm. PyHkunn HeinmaHa n XaHkens.

2.. dopMynnpoBKa Kpaesbix 3a4a4y onsg ypaBHeHui runepbonmyeckoro tmna.

Bunert 5.

1. OpToroHanbHOCTb (pyHKUMn Beccens. Pan beccena-®ypbe.

2. Teopema 0 eONHCTBEHHOCTU pelleHns ons 1-om Kpaeson 3aa4v B criyyae ypaBHeHUs
runepbonmyeckoro Tmna.

Buner 6.

1. YpaBHeHue Jlexangpa. [Nponssoasiwas oyHKUNS 1 nonnHoMbl JlexaHapa.

2. dopmynupoBska v peweHune 3agayv Koww ana ctpyHel. @opmyna danambepa. Pursmyeckas
NHTEepnpeTaumns peweHuns.

Bunet 7.

1. PekyppeHTHble COOTHOWEHNS s nonuHomoB JlexaHapa. [lokasatenbCTBo TOro, 4TO NOVHOMBI
NexaHpopa sIBNSIOTCS peleHnsimm ypaBHeHus JlexaHnapa.

2. PeweHne 3ana4m o cBoboOHbIX KonebaHmsx CTPYHbI C 3aKpenieHHbIMX KOHLaMW.

Buner 8.

1. OpToroHanbHOCTb NoNMHOMOB JlexaHnapa. Psn Jlexanagpa-dypbe.

2. PeweHne 3apa4m 0 BbIHYXAEHHbIX KonebaHusax CTPYHbl C 3aKpenneHHbIMA 1 He3aKpPenIeHHbIMU
KOHLaMW.

Bunert 9.

1. MNpucoenuHeHHble dpyHKummn JlexxaHapa. duddepeHumanbHas n nHTerpanbHas opmbl os
nonvHomoB JlexaHapa (6e3 BbiBoga chopmyn).

2. PeweHne 3agayn Koww ons BONHOBOro ypaBHEHMS B MPOCTPaHCTBE.

Bunet 10.
1. CBeneHns o cchepryeckux pyHKUUSIX.
2. PeweHne 3aga4ymn o cBoboaHbIX KonebaHusix Kpyrnon MembpaHbl C 3aKpeneHHbIMU rpaHuLamu.

Bunet 11.

1. YpaBHeHusa ®pegronbma v Bonbteppa | n Il poga. Cob6CTBEHHbIE 3HAYEHNS 1 COBCTBEHHbIE
JOYHKLMM a4pa UHTErpanbHOro 04HOPOAHOMO YpaBHEHMS.

2. BbiBog ypaBHeHMs TennonpoBoaHocTu. dnddoy3ns raza B Tpybe.
MocTaHoBKa KpaeBbix 3a4a4y 4N5 ypaBHeHUn napabonnyeckoro tuna.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaumnoHHbii Homep 6104417 5AE
CtpaHnua 9 ns 13. il YHITI
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Bunet 12.

1. PeweHne ypasHeHus dpenronbma Il poga ¢ BbipoxaeHHbIM aapoM. AnbTepHatusa ®penronbma
(DokasaTtenbCTBO 3TON TEOPEMbI A5 ypaBHEHUS C BbIPOXAEHHbBIM S4POM).

2. [NpnHUKMN MakCcMMyMa 1 MUHMMYMa 0115 YpaBHEHUS TENNONPOBOAHOCTU. Teopema o
€VNHCTBEHHOCTW PELIEHNS NepPBO KpaeBor 3a4ayn ans ypaBHEHNS TENNONPOBOAHOCTMW.
BuneTt 13.

1. Bropasi n TpeTbs TeopeMbl Ppearonbma n [okasatenbCTBO 3TUX TEOPEM OIS YpaBHEHWI C
BbIPOXAEHHbBIM SIAPOM.

2. PelweHne 1-oi1 KpaeBoi 3agayv Ons ypaBHEHMS TEMNIOMNPOBOAHOCTM 6€3 UCTOYHUKA U C
NCTOYHUKOM.
Bunert 14.

1. Teopema 0 cywecTBOBaHUN N €ONHCTBEHHOCTU pelweHuns ypasHeHus Ppegronbma |l poga ¢
MasblM NapameTpoM.

2 Waposble pyHKLMW.

Bunet 15.
1. CBeneHusi o NpnbnmXeHHbIX METOAAaxX PEWeHNs UHTErPanbHOro YpaBHEHMS.
2. dopmynmnposka 1 peweHne 3anadm Kown gns CTepXHs B crydYae ypaBHEHUS TENNonpoBOLHOCTN.

BuneT 16.

1. ®yHkuma N'puHa (nctovHmka) B 3agadve Koww Ons ypaBHEHUs TENNONpPoOBOAHOCTU U ee
domsundeckas nHrepnpertaums. denbta-goyHkumna dupaka.

2. OptoroHanbHOCTb nonnHomoB JlexaHapa. Pan Jlexangpa-®Pypbe.

BuneTt 17.

1. YpaBHeHMsa annnnTnyeckoro tuna v Kpaesble 3a4a4yn. TeopemMbl eUHCTBEHHOCTU pewweHns 1-oi
BHYTPEHHen kpaeBor 3agayv (3apaydn dupuxne n Henmaxa).

2. Knaccundpukauns gndpdpepeHumanbHbiX ypaBHEHUA C YaCTHbIMW MPOM3BOAHBIMU BTOPOro nopsaka
(rMnepbonnYecKkmnin TUN ypaBHEHNS).

Bunet 18.

1. PeweHne 1-o11 kpaesBon 3ana4n (BHyTpeHHen) ansa kpyra. dopmyna NyaccoHa.

2. Knaccndpukaums onpdoepeHumanbHbiX ypaBHEHWI C YHAaCTHbIMM MPON3BOAHBIMU BTOPOro nopsaka
(napabonuyeckunin TMn ypaBHEHUS).

Bunet 19.

1. O6bEeMHbI NOTEHLMan n ero CBOMNCTBA.

2. Knaccudpukaumsa gupgoepeHumanbHblX YpaBHEHUI C YAaCTHbIMU NPOU3BOAHbIMK BTOPOro nopsaka
(aNAMNTNYECKUIA TMN YpaBHEHNS).

bunet 20.

1. MNoTeHuman NpocToro cnos, ABOMHOro cnos. MeTtoa noTeHumnana Nnpy peLeHnn Kpaesbix 3a4ad.

2. PeweHuns BHYTPEHHEN M BHEWHEW 3a4a4y ANns wapa B crnyyae ypaBHeHus Jlannaca.

Bunert 21.
1. lMoHaTne o kpaeBbIx 3adayax. 3anada Wrypma-Jinysunns.
2. Chepuyeckn CMMMETPUYECKME peleHmns ypaBHeHNs [TenbMronbLa B OrpaHnyYeHHoR obnactu.

Bunert 22.

1. CobcTBEHHbIE 3HAYeHUst U coBCTBEHHbIE dPyHKUMM 3aaadqn WTypma-SlnyBnnns n nx cBoincTea.
2 ONndbdhbepeHumpoBaHue pacnpeneneHui.

Bunert 283.

1. Cdhepuyeckn cCMMMETpPUYECKIME PeLleHns ypaBHeHus ["enbmronbua B 6eckoHeYHon obnacTtu.

2. ®yHkuma N'puHa. MeTog noctpoeHus oyHkumm [puHa.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaumnoHHbii Homep 6104417 5AE
Crpanunua 10 n3 13. il YHITI
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Bunet 24.
1. MeTon nHTerpanbHbix NpeobpasoBaHuii Pypbe.
2. PazgeneHune nepeMeHHbIX B ypaBHEHUN ['enbMronbLa B LMIMHOPUYECKUX KOOpAMHATAX.

Bunert 25.
1. PasgeneHve nepemMeHHbIX B ypaBHeHUN [ enbMrosnibua B Coepuyeckmnx KoopanHaTax.
2. YpaBHeHus B cBepTkax. NpeobpasosaHus Jlannaca.

7.1. OcHoBHas nuTeparypa:

1. OneiiHuk O. A. Jlekuun 06 ypaBHEHMSX C YacTHbIMU Npon3BoaHbiMu / O. A. OneiiHuk; Mock. roc.
yH-T M. M. B. JlomoHocoBa.—2-e n3a., ucnp. un gon..—Mockea: BUUHOM. J1a6. 3HaHwuit, 2005.—260
c.; 25.—(Knaccunyeckuin yHnsepcuteTckuin yuebHuk / peacoseTt: npen. B.A. CanoBHuuniA [n
np.]).—bubnwuorp.: c. 259-260 (29 Ha3B.). 50 ak3

2. YpaBHeHMs mateMaTnyeckon omamnkm : yuebHuk ons sy3os / B. C. Bnaonmnpos, B. B. XapuHos .?
N3naHue 2-e, ctepeoTtunHoe .? Mockea : PUSMATIINT, 2004 .? 400 c. ; 22 .? Bubnuorp.: c. 399 (5
Ha3..) .7 ISBN 5-9221-0310-5, 3000. 182 ak3

3. bynak b. M. C6opHuk 3aaay no matematuyeckoin domsmke: y4eb. nocobue ons CTyneHToB YH-TOB /
B6.M. bynak, A.A. Camapckuin, A.H. TuxoHoB.—4-e n3g., ucnp..—M.: PUSMATJINT, 2004.—688 c.:
Tabn.; 22 cM..—bunbnunorp.: c. 687-688. 11 aka.

7.2. [lononHutenbHasa nuteparypa:

1. NMeTtposckuin W. . Jlekummn 06 ypaBHEHUSIX C YaCTHbIMM Npou3soaHbiMK / .. MeTpoBckuin. —M.:
duamatnunt, 2009.—400 c.; 22.—(Knaccuka n coppeMeHHocTb, MaTematuka).—bubnuorp. B
NOACTPOY. NpuMey. 1 ak3.

2. CBewHukos A. I. Jlekunn no MmatemaTnyeckom gomamke: y4eb. nocobue ons CTyeHTOB BY30B,
obyyatowmxcs no HanpaeneHusm "dusnka”, "Mpukn. matematuka", "MIHdopmatmka" n
cneumanbHocTaM "®duauka", "Mpukn. matremartuka", "MHgpopmatuka" / A. I'. CeewHukos, A. H.
Borontobos, B. B. Kpasuos; MI'Y nm. M.B. llomoHocoBa.—2-e n3g., ucnp. n gon..—M.: N3a-8o
Mock. yH-Ta: Hayka, 2004.—413,[1] ¢ 1 aka.

3. OneitHnk O. A. Nekumn 06 ypaBHEHMSX ¢ YacTHbIMU Npon3BoaHbiMK / O. A. OneitHnk; Mock. roc.
yH-T M. M. B. JlomoHocoBa.—2-e n3g., ucnp. un gon..—Mockea: BUUHOM. J1a6. 3HaHwuit, 2005.—260
c. 50 aka.

7.3. UHTepHeT-pecypcChbl:

A. b. BanakuH Knaccmnyeckne optoroHanbHble NONMHOMbI -
http://toig-kazan.narod.ru/education/V/minipoly.pdf

A. b. banakuH Tpwu nekuun no Teopun pyHkunin Beccens -
http://www.ksu.ru/f6/bin_files/balakinbessel!34.pdf

H. P. XycHyTAnHOB YpaBHEHNS MaTteMatn4eckon pmnankuy - YpaBHeHne konebaHuii CTpyHbI -
http://www.ksu.ru/f6/docs/met_pos/string.pdf

H. P. XycHyTOWHOB YpaBHEHMS MaTeMaTnyeckon onamnkm - YpasHeHne TennonpoBogHOCTHU -
http://www.ksu.ru/f6/docs/met_pos/heat.pdf

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

Cant kapenpbl TEOPUM OTHOCUTENBHOCTU U rpasutaumnm KoY -
http://old.kpfu.ru/f6/k6/index.php?id=15&idm=5

Caiit kadpeapbl TEOPUM OTHOCUTENBHOCTK U rpasuTaunn KOy -
http://toig-kazan.narod.ru/education.htm

8. MarepumanbHo-TexHUYeCcKoe obecrneyeHne oUCLUNIUHbI(MOAYNSA)

PerncrpaumnoHHblii Homep 6104417 DAEKTPOHHEH
VHHUBEPCHTET

CTpaHV“J.a 1 1 n3 13 m S OFMALMOHHO AHATVTAHECHAR CATTEMA Ky
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OcBoeHmne ancumnnunHbl "MeTtoabl MaTeMaTM4yeckon gomankun" npeagnonaraet NCNonb3oBaHne
cnenylowWero MmaTepuanbHO-TEXHUYECKOro obecneyeHmns:

Y4yebHo-MeToOMyeckas nutepatypa ons JaHHOW OMCUMNAVHBI UMEETCS B HaNN4um B
3NEKTPOHHO-6MbnnoTeyHol cucteme "KHuradoHa", 4OCTYN K KOTOPOW NpeaocTaBneH CTyaeHTaM.
AneKTPoHHO-6ubnNnoTeyHas cuctema "KHuradoHa" peanvayeT neranbHoOe XpaHeHue,
pacrnpocTpaHeHne 1 3aWmnTy UMPOBOro KOHTEHTa y4ebHO-MeToAMYEeCKON nuTepaTypbl Onsl By30B C
ycnosueM obs13atenbHOro cobnoaeHns aBTopckmx U cMexXHbix npas. KHuradoHn obecneynsaet
WNPOKMIA 3aKOHHbI OOCTYN K HE06X0AUMbIM A1 06pa3oBaTeNnbHOro Npouecca N3naHusim ¢
MCMNONb30BaAHNEM NHHOBALIMOHHBIX TEXHONOMMIA 1 COOTBETCTBYET BCceM TpebosaHmsaM HoBbix PIOC
BIMO.

YuebHble ayanTopumn ansg nposeneHnsa neKUMOHHbIX U NpakTn4eCcKnx 3aHATUN.

MNporpamma coctaeneHa B cooTBeTcTBUM € TpebosaHnamm ®IOC BINO un yyebHbiM nnaHom no
HanpasneHuo 011800.62 "Pagunoduanka” n npodomnio noarotoskn Paanogomsnyeckmne namepeHuns .
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Mporpamma ancumnnuHbl "Metonbl MmaTtemaTnyeckon dpusmkmn”; 011800.62 Pagnodmamka; ooueHT, K.H. (aoueHT) Javwes P.A.

ABTOpP(bI):

Hawvwes P.A.

" 201 r.

PeueH3eHT(bl):

Monos A.A.
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