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Mporpamma ancumnnuHbl "Metonbl MaTemaTtnyeckon dpusnkun”; 03.03.03 Pagnodunsnka; oouUeHT, K.H. (poueHT) 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 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

HaHHas yuebHas gucuunnnHa BkntodeHa B pasaen " 51.6.38 OducumnaunHbl (Mogynn)" OCHOBHOW
obpasoBaTtenbHol nporpammbl 03.03.03 Pagnodumanka n oTHocuTcs K 6a3oBoii
(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.

3HaHWs, NoNyYeHHble B pe3ynbTaTe OCBOEHUS OAHHOrO Kypca, He0bX0AMMbI ANS N3Y4YEHNS BCEX
nocnenyowmnx GUCUMNINH, Yyutaemblx B IHCTUTYTE PU3NKKM, Takmx, Kak TeopeTnyeckas MexaHuka,
TEeopus Nons, KBaHTOBAs MEXaHuka, pagnonanka n anekTpoHmka, TepMoaMHaMmKka u
cTatucTnyeckas ouanka u T.4.

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

B pe3ynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS Cleaytowme KOMNeTeHUNN:

PacwmdpbpoBka
npuobpeTtaemMor KOMNETeHLUN
CNocoBHOCTbIO K OBNaaeHno 6a30BbIMU 3HAHUAMK B 0bnacTu
onk-1 MaTemMaTtukn N eCTECTBEHHbIX HayK, NX UCMONb30BaHNIO B
npogpeccnoHanbHOM OeATeNnbHOCTU

LLndop komMneTeHLUH

B pe3ynbtate 0CBOEHUS OUCUUMANHBI CTYOEHT:
1. DONXEH 3HaThb:

3HaTb OCHOBHblE CBOMCTBA 1 yMeTb paboTaTh C TakMMm crieumanbHbIMU GOYHKLMSIMU KakK coyHKLMK
Beccens, nonuHoMmbl JlexaHnapa, npucoeanHeHHble MONNHOMbI JlexaHapa, cgepuyeckme QyHKLUN;
3HaTb OCHOBHblE TWMbl AUgIPEePEHLMANbHBIX YPaBHEHWI B YACTHbIX MPOM3BOAHBIX BTOPOro nopsiaka
M yMETb NPUBOANTb 3TU YPaBHEHMS! K KAHOHUYECKOMY BMAY; 3HATb HEKOTOPbIE 3NIEMEHTLI TEOPUN
006006LLEHHBbIX GOYHKLIWIA.

2. IONXeH yMeTb:
yMeTb CTaBUTb Kpaesble 3a4a4u 1 BnafeTb METOAaMN pelleHns 3TUX 3a4ay;
3. OONIXEH BnafeThb:

HaBblkaMun paboTbl CO cneumanbHbIMU GYHKLUMAMK (pyHKUMKM Beccens, nonnHombl JlexaHapa,
NPUCOeaMHEHHbIE NONNHOMbI JlexxaHapa, cdpepuyeckne yHKLUN)

4. nONXeH OEeMOHCTPMPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

NPUMEHSATb cneunanbHble PYHKUMN, Takue Kak pyHKLnm Beccens, nonnHOMBI ﬂexaH,upa,
npncoeamHeHHble NONMNMHOMBbI ﬂexaana, cdpepuyeckme PyHKLNW NpU peieHnn maTeMaTnyeckmnx un
punsmyeckunx 3anad.
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Mporpamma ancumnnuHbl "Metonbl MaTemaTtnyeckon dpusnkun”; 03.03.03 Pagnodunsnka; oouUeHT, K.H. (poueHT) davwes P.A.

4. CTpyKTypa u cogepxaHve AUCLUMNIUHbI/ Moayns
Obwas TpyooeMKOCTb AMCLMMNANHBI COCTaBNseT 3 3a4eTHbIX(ble) eanHmu(bl) 108 yaca(os).
dopma NPOMEXYTOYHOro KOHTPONS AUCLMMINHBI 3a4€eT B 5 cemecTpe.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6annos, U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO ANs [OMnycKa K 3a4eTy
28 6annos.

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

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

55-70 6annos - "ynoBnetBoputenbHO" (yaooB.);

54 6anna n MeHee - "HeynoBNEeTBOPUTENbHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayguTopHon paboTtbl No gucuunimHe/ MOAynto
TemaTtnyecknu nnaH gUCUUNAUHbI/MOAYNS
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Mporpamma ancumnnuHbl "Metonbl MaTemaTtnyeckon dpusnkun”; 03.03.03 Pagnodunsnka; oouUeHT, K.H. (poueHT) davwes P.A.

Buabl 1 yacbl
ayauTopHOM paborThbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpOns
MpakTnyeckmelllaboparopHbie

3aHATUA paboTbi

Pasnen
N AducunnnuHbl/ CemecTp
Monyns

Nekuunn

Tema 1. A.
CneumanbHble
doyHKUmK. MoHaTre o
KpaeBblx 3aa4ax.
3apaya
Wrypma-Jinysunns.
Co6CTBEHHbIE 3HAYEHNA
1 COBCTBEHHbIE
doyHKLMM 3a8a4n
Wrypma-Jinysmunns n nx
ceoncTtea. PyHKUMS
MpuHa. MeTon
NMOCTPOEHNA PYHKLUN
puHa. dusnyeckas
NHTEepnpeTauns
doyHKUMK ["puHa.
OCHOBHbIE ypaBHEHNS
ONa UMAMHOPUYECKNX
PyHKUMIA. YpaBHeHne
Beccens. PeweHne ero
N Heuenoro nHaoekca.
PeweHve ypaBHeHWs
Beccens onsa uenoro
nHpekca.
PekyppeHTHOEe
1 |cooTHoweHMe Ans
"IbyHKuMn Beccens.
®dyHkumn beccens ¢
nonyuesnbiM UHOEKCOM.
®dyHKkuMn Hermana v
XaHkens.
OpToroHanbHOCTb
goyHKunin beccens. Pag
Beccens - dypebe.
YpaBHeHue JlexaHgpa.
MNMpounssoaswas
QOYHKLMSA 1 NONNHOMBI
NexaHppa.
PekyppeHTHble
COOTHOLLEHWS ONns
nonnHomoB JlexaHgpa.
MonuHombl Jlexanapa
Kak peleHns
ypasHeHus JlexaHapa.
OpToroHanbHOCTb
nonnHomoB JlexaHgpa.
Pan Jlexangpa -
Ddypbe.
MNpucoennHeHHbIe
doyHKUMKM JlexaHnapa v
NX BblpaxeHue

0 YCTHbI Onpoc

KETPOHHBH
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Mporpamma ancumnnuHbl "Metonbl MaTemaTtnyeckon dpusnkun”; 03.03.03 Pagnodunsnka; oouUeHT, K.H. (poueHT) davwes P.A.

Buabl n yachbl
ayauTopHOM paborThbl,

Paspen
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")':lr;;}r;”b'/ C("w'echcemecrpa (B yacax) KOHTpOnsi
Nekumm MpakTnyeckmelllaboparopHbie
3aHATUA paboTbi

Tema 2. b. YpaBHeHus
mMaTeMaTnyeckon
dPU3NKN.
BapraunoHHbIn
NPUHLMN B (PU3UKe.
BbiBo4 BapraLMOHHbIM
METOO0M ypaBHEHUN
CBOOOLHBIX 1
BbIHY>XXAEHHbIX ManblX
nonepeyHbIx konebaHui
CTPYHbI 1 MEMOPAHDI.
BbiBo4 ypaBHEHWI
CBOOOLHBIX 1
BbIHYXXAEHHbIX ManblX
NPOAONbHbIX KonebaHui
TOHKOrO CTEPXHS.
Knaccugomkaums
ypaBHeHuin 2-ro
nopsiika c 4acTHbIMU
NPOW3BOOHbLIMU U
npvBeneHne nx K
KaHOHMYecKoMy BMaY.
dopmynunposka
KpaeBblx 3a4a4 u
3anayn Koww.
5 CywecTteoBaHue 1 5 6-8 6 6 0 YCTHbIA ONpOC
€0WHCTBEHHOCTb
peleHnsa 1-o Kpaeson
3apayn ona ypaBHEeHUn
runepbonmyeckoro
Tna. PeweHne 3agayn
Kowwn nns 6eckoHeyHol
CTPYHbl. Pun3nyeckas
NHTEpnpeTauns
pelweHns. PeweHne
3agayn ans cBoboLHbIX
KonebaHuii 04HOPOLHON
CTPYHbI C
3aKkpensieHHbIMU
KoHuamu. Ctosune
BOJSIHbl. PeweHune
3afayv ons
BbIHYXX AEHHbIX
KonebaHuii 04HOPOLHON
CTPyHbl. PeweHne
3agayv Koww ons
BOJIHOBOIO YpaBHEHUS B
NpoCTpaHCTBe.
PeweHve 3apauv o
cB06OH
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Mporpamma ancumnnuHbl "Metonbl MaTemaTtnyeckon dpusnkun”; 03.03.03 Pagnodunsnka; oouUeHT, K.H. (poueHT) davwes P.A.

Buabl 1 yacbl
ayauTopHOM paborThbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpOns
MpakTnyeckmelllaboparopHbie

3aHATUA paboTbi

Pasnen
N AducunnnuHbl/ CemecTp
Monyns

Nekuunn

Tema 3. BbiBoa
ypaBHeHuI
TEennonpoBOAHOCTU ONs
Tena, CTepXHs.
Ondpdpysns rasa s
Tpy6e. NocTaHoBKa
KpaeBbix 3a4a4 u
3agayv Koww ons
ypaBHeHUI
TEnNonPoOBOAHOCTH.
MpwuHUMN Makcumyma n
MVHUMYMa.
EOnHcTBEHHOCTD
peleHnsa 1-o Kpaeson
3 [3anaun. PeweHve 1-om
‘[KpaeBoi 3apa4n ons
ypaBHeHus
TEnnonpoBoaHoOCTM 6e3
NCTOYHUKOB U1 C
nctoyHnkamm. Meton
NHTErpanbHbIX
npeobpasoBaHuii
dypbe. 3anaya Kowwm
ans 6eckoHe4Horo
CTEePXHS. PyHKUMS
puHa n ee
donsnyeckas
NHTEepnpeTauus.
HenbTta-pyHKUNS
HOupaka.
Tema 4. YpaBHeHus
SNAUNTUYECKOro Tuna n
Kpaesble 3anayv ons
ypaBHEHWN
SNAUMNTUYECKOro TUna.
Teopema
€L0VHCTBEHHOCTU
peweHns ong 3anad
Hupwnxne n HelimaHa.
PeweHne 1-om
4.|BHYTpeHHel KpaeBoW 5 12-13 4 6 0
3ajayv ons kpyra.
®dopmyna lNyaccoHa.
Ob61BbEeMHbI noTeHumnan
N ero CBOWCTBa.
[MoTeHumnan npocToro
Cnos, OBOMHOro Cnos.
MeTton noteHumana
peLweHns Kpaesblx
3apay ons ypasHeHun
SNAUMNTUYECKOro TUna.

KOHTPO/NbHas
5 9-11 6 6 0 paboTta

YCTHbI ONpocC

KETPOHHBH
B_EPCHTET
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Mporpamma ancumnnuHbl "Metonbl MaTemaTtnyeckon dpusnkun”; 03.03.03 Pagnodunsnka; oouUeHT, K.H. (poueHT) davwes P.A.

Pasnen
AducunnnuHbl/
Monyns

CemMecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTopHOM paborThbl,
MX TPYA0EMKOCTb

(B yacax)

Tekywiue coopmbl
KOHTpOns

Nekuunn

MpakTnyeckue
3aHATUA

NabopaTopHbie

paborbl

Tema 5. YpaBHeHve
MenbMronbua. Ceasb
ypaBHEHUS
"fenbMronbua c
HEKOTOPbIMU
YyPaBHEHUSAMM
rmnepbonny4eckoro u
napabonnyeckoro
Tnos. Cgoepuydecku
CYMMETpUYecKmne
peLWeHNs ypaBHEHNS
["enbmronbua B
orpaHu4eHHol obnacTu.
CobCcTBEHHbIEe 3HaYeHUs
1 coBCTBEHHbIE
QOYHKLMN FPaHUYHOWA
3apa4m obuiero Buaa.
PasnoxeHuns no
COBCTBEHHbIM
‘|pyHKUMAM. PasoeneHune
NepeMEHHbIX B
ypaBHEHUN
["enbmronbua B
UUAVHOPUYECKUX 1
cgoepuryeckmx
KoopAauHarax.
Cdpepuryeckm
CYMMETpUYecKmne
peLWeHNs ypaBHEHNS
["enbmronbua B
H6eckoHeyHom obnacTu.
PasnoxeHuns B psaabl No
4aCTHbIM PELEHNSAM
ypaBHEHUS
["enbmronbua B
H6eckoHeyHom obnacTu.

14-16

YCTHbI Onpoc

PernctpaumoHHbIn Homep
Crpanuua 8 us 21.
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Mporpamma ancumnnuHbl "Metonbl MaTemaTtnyeckon dpusnkun”; 03.03.03 Pagnodunsnka; oouUeHT, K.H. (poueHT) davwes P.A.

Buabl 1 yachbl
Pasgmen ayauTopHoOW paboTbl,
N OuvcunnnunHel/ Cemecrpcgzggrga nx T?Xﬂgg:;)ocm Telqll(l.cl).l.:Tt: SE:IZPMH
Moayns Nekumm MpakTnyeckmelllaboparopHbie
3aHATUA pa601b|

Tema 6. C. OnemMeHThbI

Teopun 0600LWEHHbIX

doyHKUMin. BekTopHoe

NPOCTPAHCTBO U

NPOCTPaHCTBO

pacnpeneneHuni.

HenbTa-pacnpenenexve KOHTpONbHas
6.|dnpaka. 5 17-18 4 0 0 pabota

OndpdepeHumposaHme

pacnpeneneHuni.

Hencteng c

pacnpeneneHnamun.

YpaBHeHMS B CBEPTKAX.

MNpeobpasoBaHus

Nannaca.
_ Tema . Itorosas 5 0 0 0 3ayer

doopma KOHTponsA

Ntoro 36 30 0

4.2 CopepxaHue OUCLUMNIMUHbI

Tema 1. A. CneumnanbHble (pyHKUMU. MOHATME O KpaeBbix 3agadyax. 3agada
LLtypma-NinyBunnsi. Co6CTBEHHbIE 3HAYEHUA U COOCTBEHHbIe (PYHKLUM 3apaum
LUtypma-Jinyeunna n ux ceoncrea. dyHkuus NpuHa. Meton noctpoeHusi pyHKUmm INpuHa.
dusmnyeckas nHtepnperauma yHkuum NpuHa. OCHOBHbIE YpaBHEHUS OIS LUWIUHOPUYECKUX
coyHkuuin. YpasHeHue beccens. PelwieHne ero onsa Heuenoro nHaekca. PelueHne ypaBHeHUA
Beccens nons uenoro nHpoekca. PekyppeHTHoe cooTHowleHue anst pyHKummn beccens.
dyHKuumu Beccens ¢ nonyuenbim MHoekKcom. PyHKUuu HenmaHa un XaHkens.
OptoroHanbHOCTb (pyHKUMIN Beccensi. Psap Beccens - dypbe. YpaBHeHue JlexaHpapa.
NMpoussoasiwaa oyHKLUSA U NONMHOMBI JlexaHapa. PeKyppeHTHble COOTHOLLeHUs1 ans
nonmHomos JlexaHpapa. NMonnHombl JlexxaHapa Kak pelLueHUst ypasHeHUs1 JlexxaHapa.
OpTtoroHanbHOCTb NONUHOMOB JlexaHapa. Pap JlexaHapa - dypbe. NpucoeouHeHHbIE
oyHKuumM JlexaHaopa u nx BbipaxeHue yepes NpomM3BoaHbIe OT NOIMHOMOB JlexaHapa.
PeweHue 1-om BHYyTpeHHEN 1 BHELLHEN 3a4ay o4 wapa B cny4yae ypaBHeHus Jlannaca.
Cdbepunueckune cpoyHKLUN.

neKkuunoHHoe 3aHsitne (10 4aca(os)):

Nekumsa 1. MoHaTre o0 kpaeBbix 3apadax. 3agada Wrypma-Jinysmunns. CobCcTBEHHbIE 3HAYEHMS U
cobcTBEHHbIE CpyHKUMM 3aaayn LWtypma-TinyBunns n ux ceoictea. Jlekums 2. dyHkums MpuHa.
MeTton noctpoeHus pyHkummn ['puHa. Pusnyeckas nHtepnpetaunsa yHkumm I'punHa. Jlekums 3.
OCHOBHble YypaBHeHMS ONs UMnnMHOpudecknx coyHkumin. YpasHeHne beccens. PeweHune ero ong
Heuenoro nHaekca. PeweHne ypaBHeHns beccensa onsa uenoro nHaekca. Jlekuuns 4. PekyppeHTHoe
COOTHOWeHne ans yHkunn beccens. ®yHkuumn beccens ¢ nonyuensbiM MHAEKCOM. PyHKUMM
HelimaHa n XaHkens. OpToroHanbHOCTb (pyHKUMIA Beccens. Pag beccens - ®ypbe. Jlekums 5.
YpasHeHuve JlexxaHngpa. lNponssoaswas goyHKuns 1 nonnHombl JlexxaHaopa. PekyppeHTHble
COOTHOLWeHWS Ons nonnHoMoB JlexaHapa. Jlekums 6. NonvHoMbl JlexxaHopa kak pelweHns
ypaBHeHus JlexxaHnapa. OpToroHanbHOCTb NonMHOMOB JlexaHgpa. Psag Jlexanapa - dypbe.
[MpuncoennHeHHble PyHKLUMK JlexaHapa n ux BblpaxeHue 4epes Npon3BoaHble OT NMOIMHOMOB
INexanppa. Jlekums 7. Waposbie pyHkUMK. PelweHne 1-0il BHyTPEHHen 1 BHEWHen 3a4a4 ong wapa
B cnyyae ypaBHeHus Jlannaca. Cdepuyeckne pyHKUMN.

npakTnyeckoe 3aHsitne (8 yaca(os)):

PernctpaumoHHbIn Homep
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Mporpamma ancumnnuHbl "Metonbl MaTemaTtnyeckon dpusnkun”; 03.03.03 Pagnodunsnka; oouUeHT, K.H. (poueHT) davwes P.A.

3aHsatue 1. Kpaesble 3anaun. Pewenune 3agayn Wrypma-Slvysmnna. 3agaym 1.1 ? 1.15 n3 [4].
3aHsATue 2. PaznoxeHne pyHKUMiA B psg no cobCTBEHHbIM oyHKLMSM 3ada4u Ltypma-Jinysunns.
3agaun 2 - 9 n3 [4]. SaHgatue 3. lNpuBeneHne ypaBHEHWUA K KaHOHMYECKOMyY BMay. 3agayn 1 ? 8 n3
[6]. BaHaTuKe 4. [MprBeOeHWEe ypaBHEHNIA K KAHOHNYECKOMY BUIY U HAXOXOEHNE peleHnit
ypaBHeHuin. 3anaum 9 ? 16 n3 [6]. 3aHATme5. PeweHne 3agaym Kowmn ypaBHEHNIA MaTeMaTnyeCcKom
domsnkn. 3apayn s [6].

Tema 2. b. YpaBHeHUss MaTemaTnyeckon chusuku. BapmaumoHHbi npuHUUn B cousuke. Boison
BapuaLMOHHbIM METO40M YpaBHEHU CBOOOOHBIX U BbIHYXAEHHbIX ManbiX NonepeyYHbIX
Koneb6aHun CTpyHbl U MeMbpaHbl. BbiBOO, ypaBHEeHUI CBOOOAHBIX U BbIHYXAEHHbIX ManbiX
NpoOoNnbHbIX KonebaHun TOHKOro crepxHs. Knaccucpumkaums ypaBHeHU 2-ro nopsigka ¢
YacTHbIMM NPOU3BOAHLIMU U NpUBeaeHUe UX K KaHoHU4Yeckomy Buay. dopmynuposka
Kpaesbix 3agad n 3apgaym Kowu. CywecrsosaHue 1 eQUHCTBEHHOCTb peLlueHUs 1-on Kpaeson
3apauv ons ypaBHeHUn runepbonuueckoro tuna. PeweHuve 3apaum Kowm ans 6eCKOHeYHON
CTPYHbI. du3nyeckas NHTepnpeTauus pelieHus. PelweHne 3apaum onst cBo60,4HbIX
Koneb6aHun 0QHOPOAHOW CTPYHbI C 3aKpenieHHbIMU KOHUaMu. CTosiume BONHbI. PelueHue
3apauv Ons BbIHYXAEHHbIX Koneb6aHuMn 04HOPOOHON CTPYHbI. PeweHue 3apaum Kowm ans
BOJIHOBOIO YypaBHeHUs1 B NpOoCcTpaHcTBe. PeleHne 3apaum o cBO6OAHBIX KOnebaHUsX Kpyrnon
MeMO6paHbl ¢ 3aKpen/ieHHbIMU rpaHuLLamMu.

neKkumnoHHoe 3aHsiTne (6 yaca(os)):

Nekumsa 8. BaprnaumoHHbIA NpuHUMN B douamke. BolBod BapnaumoHHbIM METOO0M YPaBHEHNIA
CBODOOHbIX U BbIHYXOEHHbIX MabIX NONEpPeYHbIX KonebaHuin CTpyHbl 1 MembpaHsbl. Jlekuus 9. Boisog,
ypaBHEHWI A CBOOOAHbBIX U BbIHYXAEHHbIX MabiX NPOAONbHbIX KONebaHniA TOHKOro CTEPXKHS.
Knaccundpmkauns ypaBHeHuUin 2-ro nopsigka ¢ 4aCTHbIMU NPON3BOLAHLIMU U NPUBEAEHNE KX K
KaHOHM4eckomy Buay. PopMmynmposka kpaesbix 3a8a4 1 3agadun Koww. Jlekums 10. CywecTtsoBaHune
N €QUHCTBEHHOCTb pelleHns 1-0ih KpaeBow 3aaayn Ans ypaBHEHWA rmnepbonmyeckoro Tmna.
PeweHne 3anaun Kowwn ons 6eckoHe4Hol cTpyHbl. drsnyeckas HTepnpetaums pewexmns. Jlekums
11. PeweHne 3agauv ans csoboaHbix konebaHnii 04HOPOLHON CTPYHbI C 3aKPEMNIEHHBIMU KOHLIAMM.
Ctos4me BONHbI. PelweHne 3agayv ons BblHYXAEHHbIX KonebaHuii 0qHOPOAHON CTPYHbI. Jlekuns 12.
PeweHne 3anaun Kowwn ons BONHOBOrO ypaBHEHNS B MPOCTPaHCTBE. PelweHne 3agaym o cBO60AHbIX
KonebaHusix Kpyrno MembpaHbl C 3aKpenneHHbIMU FpaHuLamMu.

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

3aHATue 6. YpaBHeHuMs konebaHns ¢ 0OHOPOAHbIMY rPaHNYHbIMK ycnoBusamu. 3agadm 25 ? 31 13
[6]. BaHATMe 7. YpaBHEHUS TennonpoBOLHOCTU C OAHOPOLHbLIMU rPAHUYHbIMK YCNOBUSAMIN 3agayun 32
- 38 n3 [6]. 3aHaTne 8. HeonHopooHble ypaBHEHUS konebaHuii n 3a4adv ¢ HeOAHOPOLHbIMU
rpaHnyHbiMK ycnosuamn. 3agadm 39 - 44 n3 [6]. 3aHatne 9. HeoogHOPOAHbIE ypaBHEHMS
TENNONPOBOAHOCTM 1 324241 C HEOAHOPOOHbIMU FPaHUYHbIMK YCNOBUAMM Onsa HUX 3ada4qun 45 - 50
n3 [6]. aHaTne 10. YpaBHeHus konebaHnii 1 Ten1oNpPOBOLHOCTM A5 NPSMOYTrONbHbIX obnacTen.
3apaum 51, 52, 53, 56,57 n3 [6].

Tema 3. BbiBoA, ypaBHEHU TENNONPOBOAHOCTU ONs Tena, ctepXHsa. duddy3us rasa B tpybe.
NocTtaHOBKa KpaeBbixX 3agay n 3apauv Kowm anga ypasHeHUn TennonpoBoaHOCTU. MprHUmMn
Makcumyma u MMHUMyMa. EQMHCTBEHHOCTb pelueHus 1-o1M KpaeBow 3agauun. PewieHuve 1-o1
KpaeBoM 3apa4v ONns ypaBHEeHUS TenonpoBOAHOCTU 6€3 MCTOYHMKOB U C UICTOYHUKAMM.
Meton, uHTerpanbHbix npeobpa3oBaHuin dypbe. 3apava Kowmn ons 6eCKOHEYHOro CTEPXHS.
dyHkuus N'pruHa n ee cpusnyeckas uHTepnpetauus. enbra-coyHkuus dupaka.

JNIeKLMOHHOoe 3aHsiTune (6 4yaca(oB)):

Nexkuus 13. BbiBoA ypaBHEHU TENNONPOBOAHOCTM ANi8 Tena, cTepxHs. dudpdysuns rasa s Tpyoe.
[MocTaHoBKa KpaeBbix 3a4a4 1 3aga4um Kown ans ypasHeHUI TENNONPOBOAHOCTU. Jlekuns 14.
MpuHUMN Makcumyma n MMHUMyma. EONHCTBEHHOCTb peleHns 1-o kpaeson 3anayn. PeweHne 1-oi
KpaeBoW 3agayv Ang ypaBHEHUS TENNONPOBOAHOCT 6€3 NCTOYHMKOB U C UCTOYHMKaMK. Jlekunals.
3apnaya Kowwn ons 6eCckoOHeYHOro CcTepXHs. @yHkuns MpuHa 1 ee omamyeckas nHTepnpeTauus.
Henbta-goyHkunsa Oupaka.

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

3aHaTne 11. YpaBHEHNS annunTMYeCcKoro Tuna anas npsiMoyronbHbix obnactein. 3anaun 54, 55 ns
[6]. 3aHsaTMe 12. 3apaya Oupuxne. 3apayn 58 - 64 13 [6]. BaHsatue 13. 3agada Oupuxne. 3agayn
65 - 69 u3 [6]. 3aHsaTne 14. MeTon MHTErpanbHbix NpecbpasoBaHunii Pypbe. 3apaym 70 - 74 us [6].
3aHsTue 15. Meton nHTerpanbHbix NpeobpasosaHuin Pypoe. 3agaum 75 - 80 us [6].
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Mporpamma ancumnnuHbl "Metonbl MaTemaTtnyeckon dpusnkun”; 03.03.03 Pagnodunsnka; oouUeHT, K.H. (poueHT) davwes P.A.

Tema 4. YpaBHeHMS INMNTUYECKOro TUnNa u Kpaesble 3agayv Ans ypaBHeHUn
annunTnyeckoro Tuna. Teopema eAMHCTBEHHOCTU peLleHUst onsa 3agad dupuxne u HeimaHa.
PewweHune 1-o1 BHyTpeHHen KpaeBow 3aaadumn ans kpyra. dopmyna MyaccoHa. O6beMHbIN
noreHuuan v ero ceorcTsa. loteHunan npocrtoro cnos, AsonHoro cnos. Meton noreHunana
pelleHUs KpaeBbiX 3agay onsa ypasHeHU! aNIMNTUYECKOoro tuna.

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

Ilexkums 16. YpaBHeHUs annMNTUYECKOro TUna 1 Kpaesble 3a4a4v A5 ypaBHEHU 3nIMnTU4eckoro
Tuna. Jlekums 17. Teopema eoMHCTBEHHOCTU peweHns ong 3agad dupuxne n Henmana. PeweHne
1-01 BHYTpEHHEN KpaeBon 3anaym gns kpyra. @opmyna lNyaccoHa. MeTon nHTerpanbHbiX
npeobpasosaHuii Pypbe. Nlekums 18. O6bEMHBbIN NoTeHUMan u ero ceolictea. lNMoTeHuman NpocToro
cnos, ABoHoro cnos. Meton noteHumana peweHns Kpaesbix 3a4a4 Ans ypaBHEHUA
SNNUNTUYECKOro Tuna.

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

3aHsaTtue 16. CneunanbHble oyHKUMK. 3agaydm 81 - 99 ua [6]. 3aHaTtne 17. Paobl dypbe no
crneunanbHbiM oyHKumusaM. 3agaum 100 - 113 n3 [6]. 3aHaTre 18. YpaBHeHus konebaHui,
npuBoaswme K ypaBHeHnto beccens. 3apgaun 114 ? 117 n3 [6]. aHAtue 19. YpaBHeHus konebaHui,
npusogsawme kK ypasHeHunto becceng. 3agaum 118 ? 121 ua [6]. 3aHaTtue 20. YpaBHeHus
TEeNnonpoBOAHOCTM, NpMBOASAWME K ypaBHeHUIO beccens. 3agaum 122 ? 125 n3 [6].

Tema 5. YpaBHeHue "'enbMronbua. Cesa3b ypaBHeHUs1 enbMronbua ¢ HEKOTOPbIMU
ypaBHeHUsIMU runep6bonnyeckoro u napabonuyeckoro Tunos. Ccheprnyeckm cummeTpuyeckme
pelleHus ypaBHeHuUs MenbMronbLa B orpaHu4eHHon obnactn. Co6cTBeHHbIe 3HaYeHUS U
cobcTBEeHHbIEe (PYHKLMU FrPaHMYHON 3apaum obuero Buaa. PasnoxeHus no CO6CTBEHHbIM
chyHkumnam. PasneneHme nepeMeHHbIX B ypaBHeHUU FenbMronbua B LUAUHOPUYECKUX U
ccpepuyeckux koopauHarax. Cchepuyeckm cmMMmeTpuyeckue peLueHus ypaBHeHus!
Fenbmronbua B 6eckoHeuyHOn obnactu. PasnoxeHus B psifbl NO YaCTHbIM PeLUeHUsIM
ypaBHeHuns FenbMronbua B 6eCKOHe4YHOn obnactu.

JNIeKLMOHHoe 3aHsitue (6 4aca(os)):

Nekumsa 19. YpasHeHue ["enbmronbua. Ceasdb ypaBHeHMS ['enbMronbLa ¢ HEKOTOPbIMU YPaBHEHUSIMU
runepbonunyeckoro n napabonunyeckoro Tunos. Jlekums 20. Cdoepnyeckm CUMMETPUYECKME PELIEHNS
ypaBHeHus ["'enbMronbLa B orpaHuyeHHon obnactu. Jlekums 21. Cob6CTBEHHbIE 3HAYEHMWS U
COOCTBEHHbIE CPYHKLUW FrpaHnYHOM 3aaaym obuwero Buaa. PasnoxeHms no COBGCTBEHHBIM (PYHKLUSM.
Nekuma 22. PaspeneHne nepeMeHHbiX B ypaBHeHUN ['enbMronbua B UMAUHOPUYECKMX U
chepuryeckmx koopauHartax. Jlekumsa 23. Chepunyeckm CUMMETPUYECKNE PELLEHNS YpaBHEHNS
enbmronbua B 6eckoHe4Hon obnacTu. Jlekums 24. Pa3noxeHns B psabl N0 YACTHLIM PELWEHUSM
ypaBHeHus ["enbmronbLa B 6eCKoHe4YHo obnacTu.

npakTnyeckoe 3aHsitne (4 4aca(os)):

3aHsaTue 21. YpaBHeHWs TENNONPOBOAHOCTU, NpuBOAsiumne K ypaBHeHuto beccens. 3agaym 126 ?
130 un3 [6]. 3aHaTne 22. 3agayu, npusogsawme K nonmHomam JlexaHgpa. 3agaym 131- 134 n3 [6].
3aHsaTue 23. 3afgayu, npueoaswWme K cqpepudecknm goyHkumam. 3agaym 135 - 141 n3 [6]. 3aHatne
24. YpasHeHus ["'enpmronbua. 3agaydm 1 - 10 ns rn.VI, [7].

Tema 6. C. dnemeHTbl TeOpUMN 06006LL,EeHHbIX OYHKLMA. BeKTOpHOEe NpoCTpaHCTBO U
NPOCTPaHCTBO pacnpeneneHuin. llenbta-pacnpeneneHme dupaka. OuddepeHumpoBaHue
pacnpepneneHui. [lencTBUA C pacnpeneneHusiMu. YpasHeHUs B cBepTtkax. [peobpa3soBaHus
Nannaca.

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

Nekuma 25. BekTopHOE NPOCTPAHCTBO W NPOCTPAHCTBO pacnpeneneHuin. enbTta-pacnpenenexmve
HOupaka. Jlekums 26. OudpdoepeHunposaHne pacnpeneneHuii. [lenctsus ¢ pacrnpeneneHmsamu.
Nekuns 27. YpaBHeHus B ceepTkax. [peobpazosaHus Jlannaca.

4.3 CTpyKTypa n copepxaHume caMOCTOsITeNIbHOM paboTbl AUCUMMINHBI (MOLYNSA)
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Buabi
Hepnens | camoctositenbHon [TpynoeMKOCTb
ceMecTpa paboTbl (B wacax)

CTYAEHTOB

DopMbl KOHTPONS
CaMOCTOATENIbHON
pabortbl

N Paspen

JucumnnvHbl Cemectp

Tema 1. A.
CneumanbHble
doyHKUMK. [oHaTne o
KpaeBblX 3ana4ax.
3apnaya
Wrypma-Tnysunns.
CobCTBEHHbIE 3HAYEHMS
N COBCTBEHHbIE
dPyHKUMM 3a8a4u
Wrypma-Tlnysmunnga n nx
ceoncTBa. DyHKUNS
"puHa. MeTon
NOCTPOEHNSA PYHKLNK
['puHa. Pusnyeckas
NHTepnpeTaumns
doyHKUMKM ['puHa.
OCHOBHble ypaBHeHUs
ONS LMANHOPUYECKNX
QoyHKLMIA. YpaBHeHne
Beccens. PeweHwne ero
NS HeLenoro nHaekca.
PeweHve ypaBHeHNS
Beccens onga uenoro
nHoekca.
PekyppeHTHOe
COOTHOLLEeHWE ans
doyHKLMKM Bbeccens.
1.|®PyHKUMKM Beccens ¢ 5
nonyuenbiM NHOEKCOM.
dyHKkunn HermaHa v
XaHkens.
OpToroHanbHoOCTb
doyHKumMI beccens. Psan
Beccens - dypebe.
YpasHeHue JlexaHgpa.
[Mpownssoasiwas
PYHKUNS U NONNHOMbI
NexaHpgpa.
PekyppeHTHble
COOTHOLLEHWS ANns
nonnHomoB JlexaHgpa.
MonuHombl Jlexxanapa
Kak peleHuns
ypaBHeHus JlexaHapa.
OpToroHanbHoOCTb
nonnHomoB JlexaHgpa.
Psan Nexangpa -
dypbe.
[MpucoennHeHHbIe
doyHKUMKM JlexaHngpa v
NX BblpaxXeHue 4yepes
NPOV3BOAHbIE OT
nonnHomoB JlexaHgpa.
PelweHwve 1-oi BHYTp

1-5 noaroToBka K 8

THbIM ON
YCTHOMY Onpocy yc onpoc

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Buabi
Hepnens | camoctositenbHon [TpynoeMKOCTb
ceMecTpa paboTbl (B wacax)

CTYAEHTOB

DopMbl KOHTPONS
CaMOCTOATENIbHON
pabortbl

Paspen

JucumnnvHbl Cemectp

Tema 2. b. YpaBHeHus
MaTtemaTnyeckom
PUINKN.
BapraunoHHbIn
nNpvHUUN B (hrsnke.
BbiBog BapmaLMOHHbIM
METOOM YypaBHEHUIA
CBOOOHbIX U

BbIHY>X AEHHbIX MasbIX
nonepeyHbIX konebaHui
CTPYHbI U MEMOpPaHDI.
BbiBog ypaBHeHwWI
CBOOOHbIX U

BbIHY>X AEHHbIX MasbIX
NPOAONbHbIX KonebaHui
TOHKOrO CTEPXHSI.
Knaccudumkauns
ypaBHEeHWn 2-ro
nopsgka C YacTHbIMK
NPOU3BOLHBIMA U
npvBeLEHNE MX K
KaHOHWYEeCKOMy Buay.
dopmynunposka
KpaesbIx 3a4ay v
3ana4n Koww.
CyuwecTBoBaHue U
€OUHCTBEHHOCTb
2.|peweHuns 1-o Kpaesown 5 6-8
3apayn ona ypaBHeHuin
runepbonnyeckoro
Tna. PeweHne 3anayn
Kowwn nns 6eckoHevHow
CTpyHbI. Prsnyeckas
NHTepnpeTaums
peweHuns. PeweHne
3agaqn ons cBoboaHbIX
konebaHui 04HOPOAHON
CTPYHbI C
3aKpenneHHbIMU
KoHuamu. Ctosune
BONHbI. PeweHne
3agayv gns

BbIHY>X AEHHbIX
KonebaHui 04HOPOAHON
CTPyHbI. PeweHne
3ana4qn Koww ons
BONHOBOr O ypaBHEHMS B
NPOCTPaHCTBeE.
PeweHve 3apaym o
CBODOOHbIX KONnebaHnsx
Kpyrnon MembpaHsbl C
3aKkpenneHHbIMU
rpaHmuamm.

noaroToBka K 8

THbI
YCTHOMY Onpocy yc onpoc

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Buabi
Hepnens | camoctositenbHon [TpynoeMKOCTb
ceMecTpa paboTbl (B wacax)
CTYAEHTOB

DopMbl KOHTPONS
CaMOCTOATENIbHON
pabortbl

N Paspen

JucumnnvHbl CemecTp

Tema 3. BoiBog
ypaBHEHWI
TEennonpoBOAHOCTM ONS
Tena, CTEPXHS.
Ounhdoysns rasa s
Tpybe. MNocTaHoBKa
KpaeBblX 3a4a4 1
3anaym Koww ong
ypaBHEHWI
TENNonpPoOBOAHOCTN.
MprHLUMN Makcumyma n
MUHUMYMa.
EOnHCTBEHHOCTD
pelweHns 1-o1 Kpaesom
3 3aJ1al4V|.vPeLueHv|e 1-om 5

KpaeBow 3agadun ans
ypaBHEHUS
TEnnonpoBoAHoCTM 6e3
NCTOYHWKOB U C
nctoyHnkamm. Metopn
NHTErpanbHbIX
npeobpasoBaHuii
dypbe. 3anava Koww
nns 6eckoHe4Horo
CTEPXHS. PyHKUNS
puHa n ee
pusmnyeckas
NHTEepnpeTaums.
HenbTta-cyHKums
Oupaka.

Tema 4. YpaBHeHus
SNNUNTMYECKOro Tuna n
Kpaesble 3a4a4n ans
ypaBHeHWI
SNNUNTMYECKOro TUna.
Teopema
€ONHCTBEHHOCTH
peweHnsa gnsa 3anad
Ouvpwnxne n HenmaHa.
PeweHwne 1-oi
4.|BHYTpEHHEN KpaeBoW 5 12-13
3agayv ons kpyra.
®dopmyna lNyaccoHa.
O6BbeMHbI noTeHuman
1 ero cBoncTBa.
lMoTeHuwnan npocToro
Cnosi, OBONHOro Crnos.
MeTon noteHumnana
peweHns KpaesblxX
3a0a4y ons ypaBHeHUn
SNNUNTMYECKOro TUna.

noaroToBka K
9-11 |KOHTPONbHOM 7
paboTte

KOHTPO/bHas
paboTta

noaroToBka K

YCTHOMY OMpOCY 7 YCTHbIA OnNpocC

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Buabi
Hepnens | camoctositenbHon [TpynoeMKOCTb
ceMecTpa paboTbl (B wacax)

CTYAEHTOB

DopMbl KOHTPONS
CaMOCTOATENIbHON
pabortbl

N Paspen

JucumnnvHbl Cemectp

Tema 5. YpaBHeHue
["fenbmronbua. CeAsb
ypaBHEHUSA
["fenbMronbua c
HEKOTOPbIMU
YPaBHEHUAMM
rmnepbonmnMyeckoro 1
napabonnyeckoro
Tnos. Cdoepuryeckn
CYMMETpUYecKne
pELEHNS ypaBHEHNS
["enbmronbua B
orpaHn4yeHHol obnacTw.
CobCcTBEHHbIE 3HAYEeHUS
n cobCTBEHHbIE
GOYHKLMN FPaHNYHOW
3apa4m obuero Buaa.
PasnoxeHnunsa no
5 CODBCTBEHHbIM 5 14-1g |MOAroTOBKA K v
‘|pyHKUMaM. Paspenenne YCTHOMY Onpocy
NMEPEMEHHbIX B
YPaBHEHUN
["enbmronbua B
LUUIMHLOPUYECKUX 1
cgoepuryeckmnx
KoopauHarax.
Cdpepuyecku
CYMMETpUYEcKne
PELEHNS ypaBHEHNS
["enbmronbua B
6eckoHeyHon obnacTu.
Pas3noxeHns B psabl No
YACTHbIM PELLEHNAM
ypaBHEHUSA
["enbmronbua B
6eckoHeyHon obnacTu.

YCTHbI ONpocC

Tema 6. C. OnemeHTbI
Teopun 0606LEHHbIX
doyHKUun. BekTopHoe
NPOCTPaHCTBO U
NPOCTPaHCTBO
pacrpeneneHunin.
HenbTta-pacnpeneneHme NnoAroToBka K
6.|dupaka. 5 17-18 [KOHTPONbHOM 7
OnddepeHumpoBaHmne paboTte
pacrpeneneHunin.
Lencteng ¢
pacnpeneneHnamun.
YpaBHeHus B CBEPTKAX.
MpeobpasoBaHus
Nannaca.

NTtoro 44

KOHTPO/NbHAS
paboTta

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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5. O6pazoBarenbHble TEXHONOIMU, BK/IOYAA MHTEPaKTUBHbIE hOpMbl 06yUeHus

Kpr nekumin n NpPakTU4eCcKmnx 3aHATUN, OpraHM30BaHHbIX MO CTaH,EI,apTHOVI TeEXHONornn B
I/IHTepaKTI/IBHOI7I doopMe C XMBbIM OManorom mMexay rnpernogasatefniem v CTy4EeHTOM. Vicnonb3oBaHue
MyNbTUMELNNHbIX cpencte n MHTepHeTa.

6. OueHOUYHbIE CpeacTBa OJ1s TEKYLLLEro KOHTPOJS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTtauum no UToram OCBOEHUS OUCLMMNIIMHBI U y4ebHO-meToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. A. CneumnanbHble ¢pyHKUMW. NMoHATME O KpaeBbix 3agadyax. 3apgada LUtypma-Jinysunns.
CobcTBeHHbIe 3HaYeHUst U coO6CcTBEHHbIE PyHKLMM 3aaaum LLTypma-JinyBunnsa n ux cBOMCTBa.
dyHKuuns N'puHa. Meton nocTtpoeHust PyHKUuU I'puHa. Pusnyeckas nHTepnpetaumus oyHKLUU
puHa. OCHOBHbIE YpaBHeHUs s uMnuHapudeckmx oyHkuun. YpasHeHue beccens.
PeweHune ero ana Heuenoro uHaekca. PeweHue ypasHeHus beccens ons uenoro nHaekca.
PekyppeHTHOe cooTHoLleHue ana coyHkuum beccensi. ®DyHkuumu Beccensi ¢ nonyuesnbim
mHaekcoMm. PyHkuum HennmaHa u XaHkensi. OptoroHanbHOCTb (pyHKUMN Beccensi. Papg,
Beccens - dypbe. YpaBHeHue JlexaHapa. NMpoussoasiaa oyHKLUS U NONMHOMBI JlexaHapa.
PekyppeHTHble COOTHOLLEHUSA ansi NnonMHomoB JlexaHapa. NonuHomsbl JlexxaHgpa Kak
peLueHns ypaBHeHUs JlexaHapa. OpToroHanbHOCTb NoNUHOMOB JlexaHpgpa. Pan JlexaHgpa -
dypbe. NpucoeouHeHHble pyHKUMUM JlexaHapa U nx BbipaXxeHue Yepes NponM3BoaHbIe OT
nonmHomos JlexaHapa. PewieHne 1-o1M BHYTpeHHen U BHeLLHeX 3a4ad ons wapa B cny4yae
ypaBHeHus Jlannaca. Cchepuyeckue cpyHKLUM.

YCTHbIVI ornpoc , npnMepHble BOMNPOCHI:

Tema 2. B. YpaBHeHUss MaTemaTnyeckon cpusuku. BapmaumoHHbii npuHUUn B ousuke. Boison
BapuMaLMOHHbIM METO40M YpaBHEHUI CBOOOOHBIX U BbIHYXAEHHbIX ManbiX NonepeyYHbIX
Koneb6aHun CTpyHbl U MeMbpaHbl. BbiBO, ypaBHEHUI CBOOOAHBIX U BbIHYXAEHHbIX ManbiX
NpPoAoNbHbIX KonebaHun TOHKOro crepxHs. Knaccucpukaums ypaBHeHU 2-ro nopsigka ¢
YacTHbIMM NPOU3BOAHLIMU U NpUBEaEHNe UX K KaHoHU4Yeckomy Buay. dopmynuposka
KpaesBbix 3agad n 3apaym Kowu. CywecrsosaHue 1 eAUHCTBEHHOCTb peLlueHUs 1-on Kpaeson
3apauv ons ypaBHeHuMn runepbonunueckoro tuna. PeweHne 3apaum Kowm pns 6ecCKoHe4YHomn
CTPYHbI. du3nyeckas NHTepnpeTauus pewieHus. PelweHne 3apaum onst cBo60,4HbIX
Koneb6aHun oQHOPOAHOW CTPYHbI C 3aKpern/ieHHbIMM KOHL,amu. CTosiume BOJHbI. PelueHne
3apauvm Ons BbIHYXAEHHbIX KonebaHun 0QHOPOAHOM CTPYHbI. PewweHue 3apaum Kowm ans
BOJIHOBOIO ypaBHEHUs1 B NpocTpaHcTBe. PeleHne 3apaum o cBO6OAHbIX KOnebaHUsX Kpyrnom
MeM6paHbl ¢ 3aKpen/ieHHbIMU rpaHuLamMu.

YCTHbIA ONPOC , MPMMEPHbIE BOMPOChHI:

Tema 3. BoiBOoA, ypaBHEHUI TEMNIONPOBOAHOCTU ONsi Tena, ctepxHsa. Oduddy3us rasa B tpybe.
lNocTtaHOBKa KpaeBbixX 3agay n 3apauv Kowm anga ypasHeHU TennonpoBoaHOCTU. MprHUMN
MakcuMMyMma U MMHUMYMa. EQuHCTBEHHOCTb pelleHus 1-om KpaeBou 3apayu. PellueHue 1-om
KpaeBoM 3apauv ONns ypaBHEHUS TenoNPoOBOAHOCTU 6€3 MCTOYHMKOB U C UICTOYHUKAMM.
MeTton uHTerpanbHbix NnpeobpasosaHun Pypbe. 3apada Kowm nns 6€CKOHEYHOro CTepXXHS.
dyHKUuuna N'puHa n ee cpusnyeckasa uHtepnpetauusa. Lenbra-cpyHkuusa [upaka.

KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

Tema 4. YpaBHeHUs1 aNMNTUYECKOro TUMNAa U KpaeBble 3a8ayv Ons ypasBHeHUN 3NIUNTU4ecKoro
TMna. Teopema eAMHCTBEHHOCTU peLleHns ons 3apad dupuxne u Henmana. PewweHue 1-omn
BHYTPeHHeNn KpaeBou 3agaum ans Kkpyra. Popmyna NyaccoHa. O6beMHbIN NOTEHLMAN U ero
csouncrtia. [oteHuman npocroro cnosi, asonHoro cnos. Meton noreHuuana peLleHUs KpaeBbiX
3apay ons ypaBHeHUM 3IMNTUYECKOro Tuna.

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

PeructpaumnoHHbIin HoMep BAEKTPOHHELIH
Ctpanunua 16 n3 21. il yLH,lf[;F EPCHTET

AHATTAMECKAR CrCTEMA KPY



Mporpamma ancumnnuHbl "Metonbl MaTemaTtnyeckon dpusnkun”; 03.03.03 Pagnodunsnka; oouUeHT, K.H. (poueHT) davwes P.A.

Tema 5. YpaBHeHue Menbmronbua. CBsi3b ypaBHeHUsi FenbMronbL,a ¢ HEKOTOPbIMU
ypaBHeHusiMu runepbonnyeckoro u napabonuueckoro Tunos. Cchepuyeckn cummeTpuyeckme
pelueHns ypaBHeHUs1 FenbMronbua B orpaHMYeHHon o6nactu. Co6¢cTBeHHble 3HaYeHUs 1
cobCcTBEeHHble (yHKLUU FPpaHUYHOM 3apaum obuero Bupa. PasznoxeHusi no co6CTBEHHbIM
cyHKuMsIM. PazpneneHne nepeMeHHbIX B ypaBHeHUM FenbMronbLia B LUAMHAPUYECKUX U
cdhepuyeckunx KoopauHartax. Ccpepuyecku cummeTpudeckme peLueHns ypaBHeHUs
FenbMronbua B 6eckoHeyHon obnacTu. Pa3noXxeHusi B psifbl NO YaCTHbIM pPeLUeHUsIM
ypaBHeHusi FenbMronbua B 6ecKoHe4YHon obnacTu.

YCTHbI ONpoOC , NPUMEpPHbIE BOMPOCHI:
Tema 6. C. dneMeHTbl TeOpun 06006LLEHHbIX (PYHKLIMIA. BeKTOpHOE NpPOCTPaHCTBO U
NpoCTPaHCTBO pacnpeneneHuin. llenbta-pacnpeneneHme Oupaka. AuddepeHumpoBaHne

pacnpeneneHui. [lencTBUA C pacnpeneneHusiMu. YpasHeHUs B cBepTkax. [peobpa3sosaHus
Nannaca.

KOHTpOnbHas paboTa , NpuMepHbie BONPOCHI:
Tema . UToroBasi hopma KOHTpOns

[MprMepHbIe BONPOCHI K 3a4eTy:
BUNTETbI K 9K3AMEHAM

Bunet 1.

1. OCHOBHbIE YpaBHEHUS 4SS LMNUHAPUYECKMX doyHKUMIA. YpaBHeHne beccensi. PeweHne ero ans
HeLenoro nHaekca.

2. BapvaumnoHHbI npyHUMN B onauke. BoiBoa ypaBHEHWIA CBOOOAHbBIX 1 BbIHYXAEHHbIX MasblX
nonepeyHbIx konebaHwuit CTPyHbI.

Buner 2.

1. PeweHne ypaBHeHus Beccens ¢ LenbiM NHOEKCOM.

2. BbiBoa ypaBHeHMs1 konebaHnii MeMbpaHbl.

Bunert 3.

1. PekyppeHTHOe cooTHoWweHne ans doyHkuuin beccens.

2. BbiBOA, ypaBHEHM CBOOOAHBIX 1 BbIHYXAEHHBIX ManbiX MPOAOMbHbIX KOonebaHWin TOHKOro
CTEPXHS.

Buner 4.

1. ®yHkunn beccens ¢ nonyuensiM nHoekcom. PyHkumMn HenmaHa n XaHkens.

2.. DopmynmnpoBka KpaeBblxX 3afay AN ypaBHEHWI runepbonmyeckoro tuna.

Bunert 5.

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

2. Teopema 0 eONHCTBEHHOCTHM pelleHns ans 1-om Kpaeson 3afa4u B criyyae ypaBHeHUs
runepbonmyeckoro Tmna.

Buner 6.

1. YpaBHeHue Jlexxangpa. lNponssoasiwas qoyHKUNS 1 NoNnHOMBbI JlexaHapa.

2. dopmynupoBska v pelweHune 3agaym Koww ana ctpyHel. @opmyna danambepa. Pursmyeckas
NHTEepnpeTaumns peweHuns.

Bunet 7.

1. PekyppeHTHble COOTHOWeHUS ans nonMHoMoB Jlexangpa. lokasaTenbCcTBo TOro, YT0 NOANHOMBI
IlexxaHpopa sBns0TCS peweHnamm ypasHeHns Jlexangpa.

2. PeweHne 3agayn o cBo60oaHbIX KOnebaHUsix CTPYHbI C 3aKPENEHHbIMM KOHLLaMN.
Buner 8.
1. OpToroHanbHOCTb NonnMHoMoB Jlexanapa. Psn Jlexangpa-dypbe.
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2. PeweHne 3aga4m o BbIHYXOEHHbIX KonebaHusax CTPYHbl C 3aKPenneHHbIMA 1 He3aKpPenIeHHbIMU
KOHLaMWU.
Bunet 9.

1. MpucoeauHeHHble doyHKummK Jlexangpa. duddepeHumanbHas n nHTerpanbHas oopmbl s
nonvHomoB JlexxaHapa (6e3 BbiBoga chopmyn).

2. PeweHue 3agayn Kowwn gnsg BONHOBOIO ypaBHEHUS B NPOCTPAHCTBE.

Bunet 10.
1. CBeneHns o cchepryeckux goyHKUUSIX.
2. PelueHue 3anaqv o cBo6oaHbIX KonebaHusax Kpyrnoin MembpaHbl ¢ 3aKpeneHHbIMM rpaHuLaMu.

BuneTt 11.

1. YpaBHeHus ®pegronoma v Bonbteppa | u Il poga. CobCTBEHHbIE 3HAYEHNS 1 COBCTBEHHbIE
QOYHKLMM a4pa UHTErpanbHOro 04HOPOAHOMO YPaBHEHMS.

2. BbiBoa ypaBHeHus TennonposofHocTu. dudhdpyaus rasa B Tpybe.
MocTaHoBKa KpaeBbIx 3aay Anst ypaBHeHW napabonmyeckoro tuna.

Bunet 12.

1. PeweHne ypasHeHus dpenronbma Il poga ¢ BbipoxaeHHbIM aapoM. AnbTepHatusa ®penronbma
(DokasaTtenbCTBO 3TON TeopeMbl A5 ypaBHEHUS C BbIPOXAEHHBIM SOPOM).

2. [pnHUMN MakCcMMyMa 1 MUHKMMYMa 715 YpaBHEHUS TENNonNpPoBOAHOCTU. Teopema o
€IVNHCTBEHHOCTW PEeLIeHNs NepBOi KpaeBor 3a4ayn ans ypaBHEHNS TennonpoBOAHOCTMU.
Bunet 13.

1. BTOpaFI N TpeTbsd TEOPEMbI Cbpe,D,FOFIbMa N 00Ka3aTenbCTBO 3TUX TEOPEM ONA ypaBHeanZ Cc
BblPOXOEHHbBIM A000M.

2. PelweHue 1-oii KpaeBoi 3aaymn ons ypaBHEHUS TENNOMNPOBOAHOCTM 6€3 MCTOYHMKA U C
NCTOYHUKOM.
Bunert 14.

1. Teopema o cywwecTBOBaHUN N €ONHCTBEHHOCTU peleHns ypasHeHms Ppegronbma |l pona ¢
MasbiM NapameTpoM.

2 lWaposble pyHKLMW.

BuneT 15.
1. CBeLeHunst o NpnbnmXxeHHbIX METOAAX PELWeHNS MHTErPanbHOro YpaBHEHNS.
2. ®opmynmpoBska 1 pelweHne 3agadm Koww onsa CTepXHs B cnydae ypaBHEHUS TENNONPOBOAHOCTH.

BuneT 16.

1. ®yHKuma ['puHa (ucTo4HUKa) B 3agade Kowwn ana ypaBsHeHUS TENNONPOBOAHOCTU U ee
domasnyeckas nHtepnpetaums. enbta-goyHkuma Jupaka.

2. OpToroHanbHOCTb nonnHoMoB JlexaHapa. Pag Jlexanapa-dypbe.

BuneT 17.

1. YpaBHeHunsa annnnTtnyeckoro tuna v Kpaesble 3a4a4n. TeopemMbl eOUHCTBEHHOCTN peeHns 1-oi
BHYTPEHHe kpaeBor 3agayv (3agayn dupuxne n Henmaxa).

2. Knaccundpukauns ondpdpepeHumanbHbliX ypaBHEHUA C YaCTHbIMW MPOWU3BOAHBIMU BTOPOro nopsaka
(rMnepbonnYeckmnin TUN ypaBHEHNS).

Bunet 18.

1. PeweHne 1-o11 kpaeson 3anayn (BHyTpeHHen) ansa kpyra. dopmyna NyaccoHa.

2. Knaccudpukauns onpdpepeHumanbHbiX ypaBHEHUA C HaCTHbIMW MPOU3BOAHBIMI BTOPOro nopsaka
(napabonuyeckuii TUN ypaBHEHNS).

Bunet 19.

1. O6beMHbIV NOTEHLMAN 1 Er0 CBONCTBA.
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2. Knaccudpukaumsa gugpgoepeHumanbHblX YpaBHEHUA C YaCTHbIMU NPOU3BOAHbIMU BTOPOro nopsaka
(3NMMNTNYECKUA TMN YpaBHEHUS).

bunet 20.

1. [oTeHuman NpocToro cnos, ABOMHOro cnos. MeTtoa noTeHumMana npu peLeHnn Kpaesbix 3a4ad.

2. PeweHuns BHYTPEHHEN 1 BHEWHEN 3a4a4 14 wapa B crnyyae ypaBHeHus Jlannaca.

Buner 21.
1. MNoHsTHE 0 KpaesbIx 3adadvax. 3agnada LWrypma-Jinysunns.
2. Chepuyeckn CUMMETPUYECKME PeLEHNS YypaBHeEHNS [TenbMronbLa B OrpaHnyYeHHOR obnactu.

Bunet 22.
1. CobCTBEHHDbIE 3HAYEHUSI U COBCTBEHHbIE hyHKUMM 3aayn Wtypma-Jinysmunns n ux ceoincTea.
2 OnhdpepeHumnpoBaHue pacnpeneneHun.

BuneT 23.
1. Cdhepuyeckn cMMMETpPUYECKME PeLleHNst ypaBHeHUS [TenbmronbLa B 6eCKoOHeYHon obnacTtu.

2. ®yHkumsa 'puHa. MeTog noctpoeHus oyHkumm [puHa.

Bunet 24.
1. MeTon nHTerpanbHbix NpeobpasoBaHuii Pypbe.
2. PazgeneHune nepeMeHHbIX B ypaBHEHUN ['enbMronbLa B LMIMHOPUYECKUX KOOpAMHATAX.

Bunert 25.
1. PasgeneHve nepemMeHHbIX B ypaBHeHUN [ enbMronbua B Cpepuyeckmx KoopanHaTax.
2. YpaBHeHus B cBepTkax. NpeobpasosaHus Jlannaca.

7.1. OcHoBHas nuTeparypa:

1. OneiiHuk O. A. Jlekuun 06 ypaBHEHMSX ¢ YacTHbIMU Npon3BoaHbiMu / O. A. OneiiHuk; Mock. roc.
yH-T M. M. B. JlomoHocoBa.—2-e n3a., ucnp. un gon..—Mocksa: BUUHOM. J1a6. 3HaHwuit, 2005.—260
c.; 25.—(Knaccunyeckuii yHnsepcuteTckuin yuebHuk / peacoseTt: nped. B.A. CanoBHuuni [un
np.]).—bubnwnorp.: c. 259-260 (29 HasB.). 50 aka3.

2. YpaBHeHUs MateMaTnyeckorn conaukn : yuebHmk ons sysos / B. C. Bnagummpos, B. B. XapuHos .?
N3paHwne 2-e, ctepeotnnHoe .? Mocksa : PUBMATIINT, 2004 .? 400 c. ; 22 .? bubnuorp.: c. 399 (5
Ha3B.) .7 ISBN 5-9221-0310-5, 3000. 182 aka.

3. bynak b. M. C6opHuk 3aaay no matematuyeckoin domamke: y4eb. nocobue ons CTyneHTOB YH-TOB /
Bb.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. JlononHuTenbHasa nuteparypa:

1. Netposckuii . . Jlekummn 06 ypaBHEHUSX C YaCTHbIMM NpouasBogHbiMu / W.T™. MeTposckuin. —M.:
duamatnut, 2009.—400 c.; 22.—(Knaccuka n copeMeHHocTb, MaTematuka).—bubnmorp. B
NoACTPOY. npumMed. 1 ak3

2. CBewHukos A. I. Jlekunn no MatemaTnydeckom domamke: y4eb. nocobue ons CTyeHTOB BY30B,
obyyatowmxcs no HanpaeneHusim "dusnka”, "Mpukn. matematmka", "MIHdopmatmka" n
cneumanbHocTaM "®uauka", "Mpukn. matrematuka", "MHgpopmatuka" / A. I'. CeewHukos, A. H.
Borontobos, B. B. Kpasuos; MI'Y nm. M.B. llomoHocoBa.—2-e u3ga., ucnp. n gon..—M.: N3a-Bo
Mock. yH-Ta: Hayka, 2004.—413,[1] ¢ 1 aka.

3. OneiiHuk O. A. Jlekumn 06 ypaBHEHMSAX € YacTHbIMU Npon3BoaHbiMm / O. A. OneiiHuk; Mock. roc.
yH-T M. M. B. JlomoHocoBa.—2-e n3a., ucnp. n gon..—Mocksa: BUUHOM. J1a6. 3HaHwmi, 2005.—260
c. 50 ok3

7.3. UHTEepHeT-pecypcChbl:
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A. B. banaknH Knaccuyeckune opToroHasnbHble NoOSIMHOMBI -
http://toig-kazan.narod.ru/education/V/minipoly.pdf

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

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

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

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

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

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

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMUNINHbI(MOAYNS)

OcBoeHve gncumnnaumHbl "MeToabl MaTeMaTyeckon punamnkin" npegnonaraet MCNONb30BaHMe
cnenyLwero MmatepranbHO-TEXHNYECKOro obecneyeHmns:

YuyebHo-mMeToAnYeckas nutepartypa ans AaHHOW ONCUUMNIMHBI UIMEETCS B HANNYUN B
9NEeKTPOHHO-bnbnnoTteyHo cucteme "KnnradoHa", 0ocTyn K KOTOPOW NPeaoCcTaBneH CTyAEHTaM.
ONeKTpoHHO-bmbnnoTeyHas cuctema "KHuradoHa" peannayet neranbHoe XpaHeHue,
pacnpocTpaHeHne 1 3aWmnTy LMAPOBOro KOHTEHTA Y4eOHO-METOANYECKON NUTEpaTypbl AN By30B C
yCnoBMeM 06a3aTenbHOro cobntoaeHms aBTOPCKMX U cMexHbIX npaB. KHuradorg obecneynsaet
WWMPOKUIA 3aKOHHbIN OOCTYN K HE06X0AUMbIM Onst 06pa3oBaTeNnbLHOro Npouecca n3gaHnsim ¢
NCNONb30BaHNEM NHHOBALIMOHHbIX TEXHOMOMMIA 1 COOTBETCTBYET BCEM TPpeboBaHUSIM HOBbIX PITOC
BIMO.

Y4yebHble ayantopun ans NpoBeAeHMs NEKUMOHHBIX Y MPaKTUYECKUX 3aHSATUIA.
Mporpamma coctaeneHa B cootBeTcTBumM ¢ TpeboBaHnsmm ®rOC BINO n y4ebHbiM nnaHoM no

HanpasneHnto 03.03.03 "Paanoduamka” n npocunto noarotoskm Pagnogpuanyeckmne metonpl no
obnactsam npumeHeHns (Pannogunanyeckme namMepeHuns) .
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ABTOpP(bI):
Havwes P.A.
" 201 __r.

PeueH3eHT(bl):
Monos A.A.
" 201 __r.
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