Mporpamma ancumnnuHbl "MeTonbl MaTemaTtnyeckon dusnkun'; 03.03.03 Pagnocusnka; npogeccop, A.H. (npodeccop) banakuH A.B.
DOUEHT, K.H. (BoueHT) Javwes P.A.

MWHUCTEPCTBO OEPA30OBAHWSA 1 HAYK POCCUNCKOW dEOEPALN
denepanbHoe rocyaapcTBEHHOe aBTOHOMHOE yYpeXaeHune
BbICLIEr0 NPOJECCMOHaNbHOro 06pa3oBaHus

"KasaHckuin (Mpusonxckuin) doenepanbHblin yHuBepcutet"
NHCTuTyT comsnkn

W OEF
wh PEL,
N “q

YTBEPXOAHKO

[MpopekTop

no obpasoBaTtenbHol fesatensHoctn KPY
Mpop. Taropcknin I.A.

" 20 r.

MporpamMmma AUCLMNNANHBI
MeToabl MmaTemaTnyeckomn cousunkm 61.65.38

HanpaeneHve nogrotosku: 03.03.03 - Paanodumavka

Mpodounb nogrotoskn: CneunanbHble PaanoTEXHUYECKNE CUCTEMDI
KBanudgomkauns BbinyckHvka: 6akanasp

dopma 0by4eHuns: g4Hoe

S3bIk 0ByHeHMS: pyCCKUit

ABTOop(bl):

BanakuH A.B. , Jawnwes P.A.

PeueH3eHT(bl):

Monoe A.A.

COIMACOBAHO:

3asepyownin(as) kagenpoin: Cywkos C. B.

[MpoTokon 3acenaHns kagoeapbl No or" " 201 _r
Y4yebHo-mMeToamn4eckas kommccust MIHctutyta cpmsvmm

Mpotokon 3acenannsa YMK No oT" 201_r

PernctpaunoHHbin No
KasaHb
2017

KETPOHHBH
BEPCPITET

TAHECAAR CHTTEMA Ky

DAE
PerncTpaumnoHHblii Homep 188 VH H

T



Mporpamma ancumnnuHbl "MeTonbl MaTemaTtnyeckon dusnkun'; 03.03.03 Pagnocusnka; npogeccop, A.H. (npodeccop) banakuH A.B.
DOUEHT, K.H. (BoueHT) Javwes P.A.

ConepxaHue
1. Llenn ocBOeHUS oucCUMnInHbI
2. MecTo ancumnnvHbl B CTPYKTYpe OCHOBHOM 06pa3oBaTeNibHOM Nporpammbl
3. KomneTteHumm obyyatouerocs, (oopMmnpyeMble B pe3dynbTate 0CBOEHUS AMCLMMANHBI /MOaYNS
4. CTpyKkTypa 1 cogepxaHve oUCLMnAnHbI/ Moayns
5. Obpa3zoBaTtenbHble TEXHONOMMK, BKNIOYAS UHTEPAKTUBHBIE (OOPMbI 00y4eEHNS

6. OLeHOoYHble cpeacTBa Ons TEKYWEero KOHTPONS YCrNeBaeMoCT, MPOMEXYTOYHOW aTTecTauun no

MTOraM OCBOEHUS ANCUMMINHBI 1 y4eBHO-MeToanYeckoe obecrneyeHne caMocToATENbHOM PadoThl
CTYyLLEHTOB

7. Nlutepatypa
8. HTepHeT-pecypchbl

9. MatepuranbHo-TexHN4Yeckoe obecneyeHne AUCUMNINHBI/MOAYNS COrNacHO YTBEPXAEHHOMY
y4yebHOMy nnaHy

PernctpaunoHHbIn HoMep 5AE
Crpanunua 2 us 22. il VHITI

A 5 (1,

KETPOHHBH
B_EPCHTET

SHHO AHATVTAHES AR CHCTEMA Kby



Mporpamma ancumnnuHbl "MeTonbl MaTemaTtnyeckon dusnkun'; 03.03.03 Pagnocusnka; npogeccop, A.H. (npodeccop) banakuH A.B.
DOUEHT, K.H. (BoueHT) Javwes P.A.

Mporpammy avcumnnvHbl paspaboTan(a)(n) npodeccop, a.H. (npodeccop) banakuH A.b. Kadbenpa
Teopumn oTHOCUTENbHOCTK K rpaBuTauun OtoeneHne gunsnku , Alexander.Balakin@kpfu.ru ; goueHr,
K.H. (moueHT) Davwes P.A. Katenpa Teopun 0THOCUTENLHOCTY U rpasutaumm OtoeneHne gousnku ,
Rinat.Daishev@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

LlensiMn ocBoeHns ancumnnuHbl (moayns) METO bl MATEMATUYECKOW ®U3VKUN sensetcs
3HAaKOMCTBO C OCHOBHbIMUW TUMaMM ypaBHEHWIA MaTeEMaTUYECKO ON3NKK, crocobamm NonyYeHns aTunx
YPaBHEHUN, METO4AMM UX PELIEHNS.

2. MecTo OUCLMN/MNHDLI B CTPYKTYpe OCHOBHOM o6pa3oBaTtenibHOM NPorpaMmbl BbiCLLIEro
npodpeccrmoHanbHoro o6pa3oBaHus

JaHHas yyebHas gucuunnnHa BkntodeHa B pasaen " 51.6.38 OducumnaunHbl (Mogynn)" OCHOBHOA
obpasosaTtenbHol nporpammbl 03.03.03 Pagnodumanka n oTHocuTcs K 6a3oBoik
(obwenpodpeccroHanbHoi) YacTn. OcBanBaeTcs Ha 3 Kypce, 5 cemecTp.

Ducunnnuia METOObl MATEMATUYECKOWN ®U3KKW BX0aNT B NPOCECCMOHANbHBIA LIMKN
AVCUUMNIIVH.

LLNs OCBOEHUS ANCLMMNANHBI CTYAEHT LOMXEH YBEPEHHO BNaAeTb OCHOBaMM MaTeMaTn4ecKoro
aHanmaa, aHanMTU4YeCcKon reoMeTpun, NMHeHok anrebpbl, Teopun anddepeHumnanbHbIX
ypaBHEHWIA, UHTErpasbHbIX ypaBHEHWIA, BAPUALIMOHHOTO UCHUCTEHNS.

3HaHu4, nony4yeHHble B pe3dynbTaTte OCBOEHUA O0aHHOIo Kypca, HeobxoauMbl ons N3y4eHns Bcex
nocnenyrowmnx oucunnnmH, YNTaembix B |/|HCTI/ITYTe dun3unkmn, Takux, kak TeopeTndeckas MexaHuka,
Teopus Nons, KBaHTOBas MexaHuka, pagmogousnka u anekKTpoHuka, TepMoanHammka v
cTatucTunyeckas ousvka m 1.4.

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

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeaytowme KOMNeTEHUNN:

Pacwmndpposka
Lincpp komnereHuyu npuobpeTaeMor KoMneTeHLUN

OK-1 CNOCOBHOCTBIO UCMONb30BaTh B MO3HABATENbHON 1
(0BLwekynbTypHbIE npodheccrnoHanbHOn [eaTeNnbHOCT 6a30Bble 3HaHNS B obnacTu
KOMNeTeHLmm) MaremMaTukn N eCTeCTBEHHbIX HayK
OK-16 CNoCcobHOCTbIO UCMOMb30BaTh B MO3HABATENbHOMN 1
(0bLekynbTypHbIE NpodpeccrnoHanbHON AeaTeNbHOCTY HaBblk PaboTbl ¢
KOMMeTeHuun) NHJoopMaLnen N3 pasnmyHbIX NCTOYHNKOB
MK-1

n HOCTbIO UCMOMNb30BaTb Bble T TUYECKne 3HaHuA
(MpocpeccmonantHbie znzcoeﬁmggmel gmoecc?v?oﬁanb?-ﬁ)? 3a'£elaqeope see s
KOMMeTeHuunn) P P
MK-2 CNoCOBHOCTbIO NMPUMEHSITh Ha NpakTnke 6a30Bble
(MpocheccmonantHbie n OC*)eCCI/IOHanbEbIe HaBbIKU P
KOMreTeHuun) P

B pesynbtate 0CBOEHUS ONCUMMNUHBI CTYOEHT:
1. DONXeH 3HaThb:

3HaTb OCHOBHblE CBOMCTBA 1 yMETb paboTaTh C TakMMM crieumanbHbIMU GOYHKLMSIMM Kak coyHKLMK
Beccens, nonuHoMmbl JlexaHapa, npucoeanHeHHble MONNHOMbI JlexaHapa, cpepuyeckme QyHKLUN;
3HaTb OCHOBHbIE TWMbl AUGPEPEHLMANbHBIX YPaBHEHWI B YACTHbLIX MPOM3BOAHbIX BTOPOro nopsaka
N yMETb NPUBOANTb 3TU YPaBHEHMSI K KAHOHUYECKOMY BMAY; 3HATb HEKOTOPbIE 3NIEMEHTLI TEOPUU
006006LWEHHbIX GOYHKLIWIA.

PeructpaumnoHHbIin HoMep DAEKTPOHHEH
Crpanuua 3 us 22. il yLH,lf[;F EPCHTET
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2. DONTXEH yMeTb:
YMETb CTaBUTb KpaeBble 3a4a4v U BnafeTb MeToAaMm peweHns aTux 3anau;
3. 0ONXeH BnaneTb:

HaBblkamm paboTbl CO cneunanbHbIMU OYHKLMSMU (PyHKUMK Beccensi, nonuHoMmbl Jlexanapa,
NpUCcoeanHEHHbIE NONMHOMBI JlexaHnapa, cpepryeckne oyHKLMN)

4. NONXEeH JEeMOHCTPMPOBaTb CMNOCOOHOCTb M FOTOBHOCTb:

NPUMEHSATb cneumnanbHbie PyHKUMK, Takme Kak pyHkumm beccens, nonnHomsbl JlexxaHapa,
npucoennHeHHble NoNMHOMbI JlexaHapa, cpepuyeckne PyHKUMN NMPU peweHn MaTteMaTnyecknx n
don3nyecknx 3anay.

4. CTpyKTypa u cogepxaHve AUCLUMNINHbI/ Moayns
Obwas TpyooemMKoCTb AMCLMMNANHBI COCTaBnsieT 3 3a4eTHbIX(ble) eanHmu(bl) 108 yaca(os).
dopma NPOMEXYTOYHOro KOHTPONS ANCLMMINHBI 3a4€eT B 5 cemecTpe.

CyMMapHo no AMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO ANst AoMnycKa K 3a4eTy
28 6annos.

86 bannos 1 bonee - "oTANYHO" (OTN.);

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

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

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

4.1 CTpyKkTypa u cogepxaHue ayauTopHON paboTbl N0 AMCLUNIMHE/ MOBYNIO
TemaTtnyecknn nnaH gUCUUNIUHbI/MOAYNS

KETPOHHBH
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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
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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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

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerncTtpaunoHHbii HoMep AE
HH
wlninin

3
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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
MUHMYyMa.
EOnHcTBEHHOCTD
peleHnsa 1-o Kpaeson
3 [3anaun. PeweHve 1-om
KpaeBow 3agayv ong
ypaBHeHus
TEnnonpoBoaHoOCTM 6e3
NCTOYHWUKOB U C
nctoyHnkamm. Meton
NHTEerpanbHbIX
npeobpasoBaHuii
dypbe. 3anaya Kowwm
ans 6eckoHe4Horo
CTepXHS. PyHKUMNA
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.
PeweHwne 1-om
4.|BHYTpeHHel KpaeBoW 5 12-13 4 5 0
3ajayv ons kpyra.
®dopmyna lNyaccoHa.
Ob61BbEeMHbI noTeHumnan
N ero CBOMCTBA.
[MoTeHumnan npocToro
Cnos, OBOMHOro Cnos.
MeTtopn noteHumana
peLeHns Kpaesbix
3apay ons ypasHeHun
SNAUMNTUYECKOro TUna.

KOHTPO/NbHas
5 9-11 6 6 0 paboTta

YCTHbI ONpocC

KETPOHHBH
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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 22.
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Buabl 1 yachbl
Pasgmen ayauTopHoOW paboTbl,
N AducumnnuHbl/ CemMecTp Cangg?:a ™ TF()Z ﬂgg:)l(()ocm TeK\{(L::T(:,gE;prI
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.

Lencteus c

pacnpeneneHnamun.

YpaBHeHMS B CBEPTKAX.

MNpeobpasoBaHus

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

doopma KOHTponsA

Ntoro 36 28 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)):

MoHaTMe 0 kKpaeBbix 3anadvax. 3anada Ltypma-Jinysunns. CobctBeHHbIE 3HAYEHUS U COOCTBEHHbIE
doyHkuunmn 3apayu Wrypma-Jinyeunnga n ux ceoncrea. PyHkums 'puHa. MeTton nocTpoeHns yHKUnm
"puHa. Prsnyeckasn nHtepnpetaums yHkumm MpmuHa. OCHOBHbIE YpaBHEHUS ONS LUANHOPUYECKMX
doyHkumin. YpasHeHne beccens. PeweHune ero ong Heuenoro nHgekca. PeweHne ypaBHeHUs
beccens onga uenoro nHoekca. PekyppeHTHOe cooTHoweHne ons oyHkuum beccens. GyHkumm
Beccens ¢ nonyuenbiMm nHgekcom. dyHkumm HenmaHa n XaHkens. OpToroHanbHOCTb (PYHKLUWIA
beccens. Pan beccens - ®ypbe. YpasHeHue Jlexanapa. [Npovssonswas pyHKUMA U NONUHOMbI
Jlexanppa. PekyppeHTHble COOTHOWEHNS Ana nonnHomoB JlexaHapa. lNonvHomel JlexxaHgpa kak
peweHns ypasHeHus JlexxaHapa. OproroHanbHOCTb nonnHoMoB JlexaHgpa. Pag JlexaHgpa -
®dypbe. NpucoeonHeHHble QyHKUMM JlexaHapa v nx BblipaxeHne 4epes nponu3BogHblie OT
nonnHomos JlexxaHgpa. PeweHne 1-01 BHyTPEHHER 1 BHEIWHEN 3a4a4 Ang wapa B crnyyae
ypaBHeHus Jlannaca. Cchepuyeckue pyHKUUN.

npakTnyeckoe 3aHsitne (8 yaca(os)):

KTPOHHEBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
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Kpaesble 3agaun. Pewenune 3anaym Wrypma-Jinysunng. 3agaum 1.1 - 1.15 n3s [4]
(http://toig-kazan.narod.ru/education/V/Zad1.pdf). PasnoxeHne cyHKUMiA B psg Mo COBCTBEHHbIM
doyHKkUmMam 3anayn Wrypma-Nuysmunna. 3agaym 2 - 9 n3s [4]. NpuBeneHne ypaBHEHWI K
KaHOHM4eckoMmy Buay. 3agadn 1 ? 8 ua [6]. NpueeneHne ypaBHEHN K KAHOHUYECKOMY BULY U
HaxoXaeHue peleHnii ypaBHeHun. 3agayu 9 - 16 ns [6]. PeweHue 3agaym Kown ypaBHeHW
MaTemaTnyeckon puamnkun. 3agaym ms [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)):

YpaBHeHUS MaTeMaTnyeckoin omankn. BapraumnoHHbii npyHumun B gonanke. BoiBoa BapuaLMoHHbIM
METOA0M YpaBHEHNIA CBODOAHbBIX 1 BbIHY>XAEHHbIX ManblX NONEPEYHbIX KonebaHmin CTPyHbl 1
MeMbpaHbl. BbiBoa ypaBHEHMA CBOBOAHBIX U BbIHYXXAEHHbBIX ManbIX NPOLONbHbLIX KOnebaHWn TOHKOro
cTepxHs. Knaccndmkaums ypaBHeHuin 2-ro nopsaka ¢ 4YacTHbIMU NPOVM3BOAHBIMU Y NPUBELEHNE NX
K KaHOHUYeckomy Bmay. PopMynupoBka KpaeBsblx 3adad 1 3agadqun Kowwn. CywectsoBaHue un
€OMHCTBEHHOCTb peleHns 1-0i KpaeBor 3aaayn Ans ypaBHeHUn runepbonuyeckoro tuna. PeweHne
3apayn Koww ons 6eckoHEYHON CTPyHbl. Praunyeckas nHTepnpeTaumns peweHuns. PewerHve 3anadu
nns cBoboaHbIX konebaHnii 04HOPOOHOM CTPYHbI C 3aKpenneHHbIMU KoHUamMn. CTosiune BOSHbI.
PeweHune 3anayun ons BblHyXAEHHbIX KOonebaHwin 0LHOPOLHOW CTPYHbI. PeweHne 3anayun Kown ons
BO/IHOBOrO YpaBHEHWS B MPOCTpaHCTBe. PeweHne 3anaymn o cBO6OAHbIX KONebaHusx Kpyrnom
MeMOpaHbl C 3aKPENNEHHBLIMU FPaHNLLAMU.

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

YpaBHeHus konebaHns ¢ 04HOPOLHbIMM FPaHNYHbIMKU ycnoBuaMmn. 3agaym 25 ? 31 n3s [6].
YpaBHeHWS TeNNONPOBOAHOCTM C OAHOPOAHBIMU FPaHUYHbIMK ycnosuamn 3agadm 32 - 38 uns [6].
HeonHoponHble ypaBHEHNS KonebaHuii n 3agayv ¢ HEOAHOPOAHBIMUA FPAHNYHBLIMK YCIIOBUSIMUA.
3anayn 39 - 44 n3 [6]. HeooHOPOOHbIE ypaBHEHMS TENNONPOBOAHOCTM M 3a4a4M C HEOOHOPOLAHbLIMU
rpaHn4HbIMK YCnoBusiMK Ans HUx 3aaayn 45 - 50 13 [6]. YpaBHeHus konebaHuii n
TENNONPOBOAHOCTY ANS NPSMOYrofbHbIX obnactei. 3apaum 51, 52, 53, 56,57 u3 [6].

Tema 3. BoiBoA, ypaBHEeHU TENNONPOBOAHOCTU ONs Tena, ctepxHsa. duddy3us rasa B tpybe.
NocTtaHOBKa KpaeBbixX 3agay n 3apauv Kowm anga ypasHeHUn TennonpoBoaHOCTU. MpruHUMn
Makcumyma u MMHUMyMa. EQMHCTBEHHOCTb pelleHus 1-o1M KpaeBow 3agauun. PewieHuve 1-o1
KpaeBoM 3apa4v ONs ypaBHEeHUS TeM1oNpPoOBOAHOCTU 6€3 UCTOYHMUKOB U C UICTOYHUKAMM.
Meton, uHTerpanbHbix Nnpeobpa3oBaHuin dypbe. 3apava Kowmn ons 6eCKOHEYHOro CTEPXHS.
dyHkuus N'puHa n ee cpmanyeckas uHTepnpetauus. denbra-coyHkuus dupaka.

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

BbiBOL ypaBHEHWI TENNONPOBOAHOCTY AN Tena, ctepxHs. Anddy3ns rasa B Tpybe. lNoctaHoBka
KpaeBbix 3a4ay 1 3anadv Koww ons ypaBHeHWIA TeNNONPOBOAHOCTU. MprHUMN Makcumyma n
MUHUMYMa. EQnMHCTBEHHOCTL peweHns 1-oi kpaesor 3anayn. Pelwenne 1-oi kpaesoit 3anadym ans
YypaBHEHUS TENNONPOBOAHOCTM 6€3 UCTOYHUKOB U C MCTOYHMKaMN. MeToa UHTerpanbHbIX
npeobpasoaHnii Pypbe. 3anada Kowwn ans 6eCKOHEYHOro CTepXHs. PyHkuns MpuHa n ee
domanyeckas nHtTepnpetaums. denbta-cyHkuma Jupaka.

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

YpaBHeHUs SNIMNTUYECKOro TUna Ans NnpsiMoyronbHbix obnacTeir. 3agayun 54, 55 na [6]. 3apava
Oupuxne. 3anayn 58 - 64 n3 [6]. 3apaya dupuxne. 3agaym 65 - 69 13 [6]. MeToa nHTErpanbHbIX
npeobpazoaHuin dypbe. 3agaum 70 - 74 n3 [6]. MeToa uHTErpanbHbix NpeobpasosaHnii Pypbe.
3apaum 75 - 80 n3 [6].

PeructpaumnoHHbIin HoMep BAEKTPOHHELIH
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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)):

YpaBHeHWs anNnMnNTUYeCcKOoro TMna 1 Kpaesble 3a0a4v Ans ypaBHEHUA aNIUNTUYECKOro Tmna.
Teopema enmMHCTBEHHOCTM peweHns ang 3agad dupuxne n Hermana. PelweHne 1-o1 BHyTpeHHeN
KpaeBol 3aaaqn ans kpyra. ®opmyna NyaccoHa. O6beMHbI NOTEHLMAN 1 €r0 CBOCTBA.
[MoTeHuman npocToro cnos, ABONHOro cnos. Meton noteHumana peweHns Kpaesbix 3anay Ans
YypaBHEHWA 3NANATMYECKOro Tuna.

npaktnyeckoe 3aHsitne (5 yaca(os)):

CneumanbHble oyHkunn. 3agaym 81 - 99 n3 [6]. Paabl Pypbe no cneumanbHbiM PyHKUUSM. 3aga4u
100 - 113 u3 [6]. YpaBHeHuns konebanuii, npuBoasiwme Kk ypasHeHuo beccens. 3apaum 114 ? 117 u3
[6]. YpaBHeHus konebaHwuiA, npueoaswme kK ypasHeHuto Beccens. 3agayun 118 ? 121 n3 [6].
YpaBHeHMs TENNONPOBOAHOCTM, NpMBOAsAWME K ypaBHeHUIO beccens. 3agaum 122 ? 125 u3 [6].

Tema 5. YpaBHeHue "'enbMronbua. Cesa3b ypaBHeHUs1 enbMronbua ¢ HEKOTOPbIMU
ypaBHeHUsIMU runep6bonnyeckoro u napabonuyeckoro Tunos. Ccheprnyeckm cummeTpmuyeckme
pelleHus ypaBHeHuUs MenbMronbLa B orpaHu4eHHon obnactn. Co6CcTBeHHbIe 3HAYEeHUS U
cobcTBEeHHbIEe (PYHKLMU FrPaHMYHON 3apaum obuero Buaa. PasnoxeHus no CO6CTBEHHbIM
cbyHkumnam. PasneneHme nepeMeHHbIX B ypaBHeHUU FenbMronbua B LUAUHOPUYECKUX U
ccpepuyeckux koopamHarax. Cchepuyeckm cmMMeTpuyeckue pelueHus ypaBHeHus!
Fenbmronbua B 6eckoHeuyHoOn obnactu. PasnoxeHus B psifbl NO YaCTHbIM PeLUeHUsIM
ypaBHeHus FenbMronbua B 6eCKOHeYHon obnactu.

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

YpasHeHuve ["enbmronbua. Ceasb ypaBHeHMs ['enbMronbLa ¢ HEKOTOPbIMU YPaBHEHUSIMA
runepbonuyeckoro n napabonunyeckoro Tunos. Cgeprnyeckn CUMMETPUYECKUE PELLEHNS YPABHEHMS
enbMronbLa B orpaHnyeHHoin obnactn. CobCTBEHHbIE 3HAYEHUS U COOCTBEHHbIE (PYHKLINM
rpaHuyHoOM 3anaym obwero Bnaa. PasnoxeHns no cobCcTBEHHbIM (OyHKUMAM. PasneneHmne
NepeMeHHbIX B ypaBHeHuM [enbmronbLa B LNINHAPUYECKUX N CAREPUYECKX KOOpAMHATAX.
Cdoepuryeckn CUMMETPUYECKUNE PELLEHNS ypaBHEHUS ["enbMronbLa B 6eckoHe4Hon obnacTu.
PaanoxeHns B psfbl N0 YaCTHbIM PeEWEHNAM ypaBHeHUs enbMronbLa B 6eckoHevHo obnacTtu.

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

YpaBHeHs TennonpoBOAHOCTH, NpuBoasWme K ypasHeHuo beccens. 3agaym 126 ? 130 u3 [6].
3apadu, npusogswme K nonvHomam Jlexangpa. 3agaqm 131- 134 u3a [6]. 3agayn, npusogsime K
chepuyeckmm oyHkumaMm. 3agadm 135 - 141 u3 [6]. YpasHeHus Menbmronbua. 3agaydun 1 - 10 ns
rn.VII, [7].

Tema 6. C. dnemeHTbl TeOpUMN 06006LL,EeHHbIX OYHKLMA. BeKTOpHOE NpOoCTpaHCTBO U
NPOCTPaHCTBO pacnpeneneHuin. lenbta-pacnpeneneHme dupaka. OuddepeHumpoBaHue
pacnpepneneHuii. [lencTBUS ¢ pacnpeneneHusimu. YpasHeHus B ceepTkax. lpeobpa3soBaHus
Nannaca.

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

AnemeHTbl Teoprmn 0606LWEHHbIX PYHKLMIA. BEKTOpHOE NPOCTPaHCTBO 1 NPOCTPAHCTBO
pacnpenenenuii. enbta-pacnpeneneHne Oupaka. OudpdbepeHumnpoBaHme pacnpeneneHuii.
LeicTens ¢ pacnpeneneHnsmn. YpaeHeHns B ceeptkax. [MpeobpasoBaHus Jlannaca.

4.3 CTpyKTypa n copepXxaHume caMoCTOsITeNIbHOM paboTbl AUCLMMINHBI (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 7

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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CtpaHnua 14 n3 22. 111 yHlf[

S OEMALIGH



Mporpamma ancumnnuHbl "MeTonbl MaTemaTtnyeckon dusnkun'; 03.03.03 Pagnocusnka; npogeccop, A.H. (npodeccop) banakuH A.B.
DOUEHT, K.H. (BoueHT) Javwes P.A.

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 8
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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DOUEHT, K.H. (BoueHT) Javwes P.A.

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:

MoHaTMe 0 kpaeBbix 3ajadvax. 3agaya Ltypma-Jinysunns. CobctBeHHbIE 3HAYEHUS U COOCTBEHHbIE
doyHkuunmn 3apayu Wrypma-Jinyeunnga n ux ceoncrea. PyHkums 'puHa. MeTton nocTpoeHns yHKUnm
"puHa. Pusnyeckasn nHtepnpetaums gyHkumm MpmHa. OCHOBHbIE YpaBHEHUS ONS LUANHOPUYECKMX
doyHkunin. YpasHeHue beccens. PeweHuve ero ona Heuenoro nHgekca. PelweHne ypasHeHus beccens
ang uenoro nHpekca. PekyppeHTHoe cooTHoweHne ons doyHkuum beccens. dyHkumm beccens ¢
nonyuensiM nHgekcom. dyHkunm Heinmana n Xankensa. OptoroHanbHOCTb doyHKUun Beccens. Pan
Beccens - ®dypbe. YpasHeHue JlexaHngpa. lNponssogswas goyHKkumMs 1 nonuHombl Jlexanapa.
PekyppeHTHble COOTHOWEeHWS ans nonMHOMoB JlexaHapa. lNonuHombl JlexxaHapa kak peweHus
ypaBHeHus JlexxaHnapa. OpToroHanbHOCTb NonMHOMOB JlexaHgpa. Psag Jlexanapa - dypbe.
[MpuncoennHeHHble PyHKLUMK JlexaHapa n nx BblpaxkeHue Yepes Npon3soaHble OT NMOIMHOMOB
IlexaHppa. PeweHne 1-o1 BHyTpeHHEN 1 BHEIWHER 3a4a4 AN wapa B cnyyae ypasHeHus Jlannaca.
Cdpepuryeckue pyHKUMN.

Tema 2. B. YpaBHeHUss MaTemaTuyeckon chnsuku. BapmaumoHHbi npuHUUn B ousuke. Boison
BapuaLMOHHbIM METO40M YpaBHEHUA CBOOOOHBIX U BbIHYXAEHHbIX ManbiX NonepeyYHbIX
Koneb6aHun CTpyHbl 1 MeMbpaHbl. BbiBOO, ypaBHEHUI CBOOOAHBIX U BbIHYXAEHHbIX ManbiX
NpPoOoNbHbIX KonebaHum TOHKOro crepxHs. Knaccudukaums ypaBHeHU 2-ro nopsigka ¢
YacTHbIMM NPOU3BOAHLIMU U NpUBEaEHNe UX K KaHoHU4Yeckomy Buay. dopmynuposka
Kpaesbix 3agad n 3apaym Kowu. CywecrsosaHue 1 eQUHCTBEHHOCTb peLueHUs 1-on Kpaeson
3apayv ons ypaBHeHuMn runepbonunueckoro tuna. PeweHne 3apaum Kowm pnsi 6ecKoHe4YHomn
CTPYHbI. du3nyeckas NHTepnpeTauus pewieHus. PelweHne 3apaum onst cB060,4HbIX
Koneb6aHun oQHOPOAHOW CTPYHbI C 3aKpern/ieHHbIMM KOHL,amu. CTosiume BOJHbI. PelueHne
3apauvm Ons BbIHYXAEHHbIX KonebaHun 0QHOPOAHOM CTPYHbI. PewweHue 3apaum Kowm ans
BOJIHOBOIO ypaBHeHMUs1 B NpocTpaHcTBe. PeleHne 3apaum o cBO6OAHbIX KonebaHUsX Kpyrnom
MeMO6paHbl ¢ 3aKpen/ieHHbIMU rpaHuLamMu.

YCTHbIA ONPOC , MPMMEPHbIE BOMPOCHI:
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DOUEHT, K.H. (BoueHT) Javwes P.A.

YpaBHeHus MatemaTnyeckon ousnkn. BapunaumoHHsii npuHuun B cousunke. BoiBo4 BapraLMOHHbIM
METOA0M YpaBHEHNIA CBOOOOHbBIX 1 BbIHYXAEHHbIX Manbix NONepeYHbIx konebaHuin CTpyHbl 1
MeMbpaHbl. BbiBoA ypaBHEHU CBOBOAHBIX U BbIHYXXAEHHbBIX ManblX NPOAONbHbIX KOnebaHWin TOHKOro
cTepxHs. Knaccudpukaums ypaBHeHUn 2-ro nopsaka ¢ YaCTHbIMY MPOU3BOAHBIMU U NMPUBELEHNE WX K
KaHOHM4eckoMmy Buay. PopMynmpoBka Kpaesbix 3agad 1 3agadm Kowwn. CywecTsoBaHne u
eANHCTBEHHOCTb peleHns 1-0i KpaeBol 3aaayv 4ns ypaBHeHWn runepbonuyeckoro tuna. PeweHne
3apaqn Koww ans 6eckoHeYHon CTpyHbl. Pranyeckas nHTepnpeTaumns pewenus. PeweHve 3anayun
onst cBo60oAHbIX konebaHunii 0AHOPOLHON CTPYHbI C 3aKpenneHHbIMU KoHUamu. CTosiHne BOSHbI.
PeweHune 3anayn ons BbIHy>XAEHHbIX KonebaHwili 0AHOPOAHON CTPYHbI. PeweHne 3anayun Kowwn ons
BO/IHOBOrO yYpaBHEHWs B MpocTpaHcTBe. PeweHre 3ana4m o cBo6OAHbIX KonebaHusix Kpyrnom
MeMOpaHbl C 3aKPENNEHHbIMU FrpaHnLaMN.

Tema 3. BoiBOoA, ypaBHEHUN TENNONPOBOAHOCTU ONsi Tena, ctepxHsa. Ouddysus rasa B tpybe.
lNMocTaHoBKa KpaeBbixX 3aga4y U 3apa4ym Kowwm ons ypasHeHUn TennonposogHocTu. MpuHumn
Makcumyma u MMHUMyMa. EQMHCTBEHHOCTb pelueHusi 1-oM KpaeBow 3apauu. PewieHuve 1-o1
KpaeBoM 3apauv ONns ypaBHEeHUS TeNoNpPoBOAHOCTU 6€3 MCTOYHMKOB U C UICTOYHUKaMM.
MeTon nHTerpanbHbix NpeobpasoBaHun dypbe. 3apavya Kowmn ons 6eCKOHEYHOro CTEPXHS.
dyHkuus N'puHa n ee cpuanyeckas uHTepnpetauus. Odenbra-coyHkuus dupaka.

KOHTpoNbHas paboTta , NpUMepPHbIE BONPOCHI:

Tema 4. YpaBHeHNs INNNTUYECKOro TUna v Kpaesble 3agadyv aasa ypaBHEeHUN 3IUNTUYeCcKoro
TMNa. Teopema eAMHCTBEHHOCTU peLlleHus ansa 3apad dupuxne nu HenmaHa. PewieHue 1-on
BHYTPEHHEW KpaeBoW 3apaumn gns Kpyra. ®opmyna NMyaccoHa. O6beMHbIN NOTEHLMan u ero
csouncTsa. [oteHUMan npocToro cnosi, oBonHoro cnos. Meton noreHuuana peLleHUs KpaeBbiX
3apad ons ypasHeHUM 3NIMMNTUYECKOro Tuna.

YCTHbIA ONPOC , MPUMEPHbIE BOMPOCHI:

YpaBHeHVs anAnnTU4ecKoro Tuna v Kpaesble 3aadvn Ans ypaBHEHUn 3nIMnTm4eckoro tmna.
Teopema enMHCTBEHHOCTM peweHns ang 3agad dupuxne n Hermana. PelweHne 1-o1 BHyTpeHHeN
KpaeBon 3agaun onsa kpyra. @opmyna lNyaccoHa. O6beMmHbI NOTEHUMAN 1 ero ceoicTea. lNoteHunan
NPOCTOro Cnosl, ABONHOro cnos. Meton noteHumMana peweHns Kpaesblx 3aaay Ans ypaBHEHWIA
ANNNNTNYECKOro Tuna.

Tema 5. YpaBHeHue "'enbMronbua. Cesa3b ypaBHeHUs1 enbMronbua ¢ HEKOTOPbIMU
ypaBHeHUsiMU runepbonunyeckoro u napabonuyeckoro Tunos. Cchepnyeckm cummeTpuyeckme
pelleHus ypaBHeHuUs MenbMronbLa B orpaHu4eHHon obnactn. Co6cTBeHHble 3HaYeHUs U
cobcTBEeHHbIEe (PYHKLMU FrPaHMYHON 3apaum obuero Buaa. PasnoxeHus no CO6CTBEHHbIM
cbyHkuusam. PasneneHme nepeMeHHbIX B ypaBHeHUU MenbMronbua B LUAUHOPUYECKUX U
ccpepuyeckux koopamHarax. Cchepuyeckm cMmMMeTpuyeckue pelueHus ypaBHeHus!
Fenbmronbua B 6eckoHeuyHon obnacTu. PasnoxeHus B psifbl NO YaCTHbIM PeLUeHUsIM
ypaBHeHus FenbMronbua B 6eCKOHeYHon obnactu.

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

YpasHeHuve ["enbmronbua. Ceasb ypaBHeHMs [enbMronbLa ¢ HEKOTOPbIMU YPaBHEHUSIMA
runepbonuyeckoro n napabonunyeckoro Tunos. Cgeprnyeckn CUMMETPUYECKUE PELLEHNS YPABHEHMS
enbMronbua B orpaHnyeHHoin obnactn. CobCTBEHHbIE 3HAYEHUS U COOCTBEHHbIE COYHKLIM
rpaHnyHoOM 3ajaym obuwero Bnaa. PasnoxeHns no cobCcTBeHHbIM (OyHKUMAM. PasneneHmne
NepeMeHHbIX B ypaBHeHMM ["enbmronbLa B LNINHAPUYECKUX N CCREPUHECKMX KOOpAMHATAX.
Cdpepuryeckn CUMMETPUYECKUE PELLEHNS ypaBHEHUS ["enbMronbLa B 6eckoHe4Ho obnacTu.
PasnoxeHns B psifbl N0 YaCTHbIM peWeHnsaM ypaBHeHus MenbmronbLa B 6eckoHevHo obnactu.

Tema 6. C. dnemeHTbl TeOpUMN 06006LL,EeHHbIX OYHKLMA. BeKTOpHOEe NpoCTpaHCTBO U
NPOCTPaHCTBO pacnpeneneHuin. lenbta-pacnpeneneHme dupaka. OuddepeHumpoBaHue
pacnpepneneHuii. [lecTBUSA ¢ pacnpeaneneHusimu. YpasHeHusi B ceepTkax. [peobpa3oBaHus
Nannaca.

KOHTpOnbHas paboTa , NpUMepHbie BONPOCHI:
Tema . UToroeasi oopma KOHTpOns

MpuMepHbIE BONPOCHI K 3a4eTy:
BUNETHI K 9KBAMEHAM
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Mporpamma ancumnnuHbl "MeTonbl MaTemaTtnyeckon dusnkun'; 03.03.03 Pagnocusnka; npogeccop, A.H. (npodeccop) banakuH A.B.
DOUEHT, K.H. (BoueHT) Javwes P.A.

Bunet 1.

1. OCHOBHbIE YpaBHEHUS AN1F LMNNHAPUYECKMX doyHKUMIA. YpaBHeHne Beccensi. PeweHune ero ans
HeLenoro nHaekca.

2. BapvaumnoHHbI npyHUMN B onauke. BoiBon ypaBHEHWIA CBOOOAHbBIX Y BbIHYXAEHHbIX MasblX
nonepeyHbIx konebaHnit CTPyHbI.

Buner 2.

1. PeweHne ypasHeHus Beccens ¢ uenbiM NHOEKCOM.

2. BbiBoa ypaBHeHMs1 konebaHuii MeMbpaHbl.

Bunert 3.

1. PekyppeHTHOe cooTHOoWweHne ans doyHkuuin beccens.

2. BbiBOA, ypaBHEHMI CBOOOAHBIX 1 BbIHYXAEHHBIX ManblX MPOAONbHbLIX KOonebaHuin TOHKOro
CTEPXHS.

Buner 4.

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

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

Bunert 5.

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

2. Teopema 0 eONHCTBEHHOCTHM pelleHns ans 1-om Kpaeson 3aa4u B criyyae ypaBHeHUs
runepbonmyeckoro Tmna.

Buner 6.

1. YpasHeHue Jlexxangpa. lNponssoasiwas oyHKUMS 1 NonnHoMbl JlexaHapa.

2. dopmynupoBska v pelweHune 3apaym Koww ana ctpyHol. @opmyna danambepa. Pursmyeckas
NHTepnpeTaumns peweHuns.

Bunet 7.

1. PekyppeHTHble COOTHOWEHUS ans nonMHoMoB Jlexangpa. lokasaTenbcTBo TOro, YT NOANHOMBI
IlexxaHpopa sBns0TCS peweHnamm ypasHeHns Jlexangpa.

2. PeweHune 3agaqm o cBoOOAHbIX KONEBAHMSAX CTPYHbI C 3aKPENNEHHbIMU KOHLLAMM.

Buner 8.

1. OpToroHanbHOCTb NonnMHoMoB Jlexanapa. Psn Jlexangpa-dypbe.

2. PeweHne 3aga4m 0 BbIHYXOEHHbIX KonebaHusax CTPYHbl C 3aKPenneHHbIMA 1 He3aKpPenIeHHbIMU
KOHUaMmu.

Bunet 9.

1. NpucoenuHeHHble oyHKUMK Jlexxanapa. AuddepeHunanbHas n nHTerpanbHas popmbl ons
nonuHomoB JlexaHapa (6e3 BoiBoaa chopmyn).

2. PeweHue 3aaaqn Koww ons BONHOBOro ypaBHEHMS B MPOCTPAHCTBE.

Bunet 10.
1. CBefeHns o cqpepmnyecknx yHKLUSIX.
2. PelweHune 3aaaqm o cBoboaHbIX konebaHmsx Kpyrnoin MembpaHbl ¢ 3aKpenieHHbIMM rpaHuLaMu.

Bunet 11.

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

2. BbiBo4 ypaBHeHMst TennonpoBoaHocTu. dnddoy3ns rasza B Tpybe.
MocTaHoBKa KpaeBbix 3a4ay 415 ypaBHeHUn napabonnyeckoro tuna.

Bunet 12.

1. PeweHwve ypaBHeHns dpenronbma |l pona ¢ BbipoXxaeHHbIM 540poM. AnbTepHaTtuea ®pegronbma
(DokasaTenbCTBO 3TOW TEOPEMbI AJ151 YPaBHEHUS C BbIPOXAEHHbLIM S4POM).
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Mporpamma ancumnnuHbl "MeTonbl MaTemaTtnyeckon dusnkun'; 03.03.03 Pagnocusnka; npogeccop, A.H. (npodeccop) banakuH A.B.
DOUEHT, K.H. (BoueHT) Javwes P.A.

2. [NpynHUMN MakCcMMyMa 1 MUHMMYMa 0115 YPpaBHEHUS TEMNONPOBOAHOCTU. Teopema o
€VNHCTBEHHOCTW PEeLIEeHNs NepBO KpaeBor 3a4ayn ons ypaBHEHNS TENNONPOBOAHOCTM.
Bunet 13.

1. Bropas n TpeTbs TeopeMbl Ppearonbma n [okasatenbCTBO 3TUX TEOPEM OIS YpaBHEHWI C
BbIPOXAEHHbIM SIAPOM.

2. PeweHne 1-oi1 kpaeBoi 3agayv Ons ypaBHEHMS TEMNOMNPOBOAHOCTM 6€3 UCTOYHUKA U C
NCTOYHUKOM.
Bunert 14.

1. Teopema o cywecTBOBaHUN N €ONHCTBEHHOCTU peleHuns ypasHeHus Ppegronbma |l pona ¢
MasnblM NapameTpoM.

2 lWaposble pyHKLMW.

Bunet 15.
1. CBeLeHusi o NpnbnMXeHHbIX METOAAX PEWeHNs MHTErPaNbHOMO YpaBHEHNS.
2. dopmynmposka n pelweHne 3agadm Kowm onsa CTepXHS B cnyvae ypaBHEHMS TENNONPOBOAHOCTH.

BuneT 16.

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

2. OpToroHanbHOCTb nonnHomoB JlexaHapa. Pan Jlexanapa-®Pypbe.

BuneTt 17.

1. YpaBHeHunsa sannnnTnyeckoro tuna v Kpaesble 3a4a4n. TeopemMbl eUHCTBEHHOCTN pewweHuns 1-oi
BHYTPEHHe kpaeBor 3agayv (3apaydn dupuxne n Henmaxa).

2. Knaccundpukauns gndpdpepeHumanbHbiX ypaBHEHUA C YaCTHbIMW MPOU3BOAHBIMIU BTOPOro nopsaka
(rMnepbonnyeckmnin TUN ypaBHEHNS).

Bunet 18.

1. PeweHne 1-o11 kpaeson 3ana4u (BHyTpeHHen) ansa kpyra. dopmyna NyaccoHa.

2. Knaccudpukauns ondepeHumanbHbiX ypaBHEHUIA C HAaCTHbIMU MPOM3BOAHBIMIU BTOPOro nopsaka
(napabonuyeckunin TMn ypaBHEHUS).

Bunet 19.

1. O6beMHbIV NOTEHLMAN 1 ErO CBONCTBA.

2. Knaccudpukauns ondepeHumanbHbiX ypaBHEHWUA C YaCTHbIMW MPOM3BOAHBIMIU BTOPOro nopsiaka
(9NAMATUYECKNIA TN YyPaBHEHNS).

Bunert 20.

1. lMoTeHuman NnpocToro cnos, ABOMHOro cnos. Meton noTeHumana Npy peleHnmn Kpaesblx 3a8aq.

2. PelweHuns BHyTpeHHEN 1 BHeWHeR 3a0a4 AN wapa B cnyyae ypasHeHus Jlannaca.

Bunet 21.
1. MoHaTne o kpaeBbIx 3agadax. 3agada Wrypma-Jinysunns.
2. Cpepuyeckn CUMMETPUYECKUNE peLlleHns ypaBHeHNUS [enbMronbLa B orpaHn4YeHHol obnacTu.

Bunert 22.

1. CobcTBEHHbIE 3HAYeHUst U coBCTBEHHbIE CoyHKUMM 3aaadqn WTypma-SlnyBnnns n nx cBoincTea.
2 OunbdbepeHumpoBaHme pacnpeneneHuil.

Buner 283.

1. Chepuyeckn CMMMETpPUYECKIME PeLleHns ypaBHeHus ["enbmronbua B 6eckoHe4YHon obnacTtu.
2. ®yHkuma N'puHa. MeTog noctpoeHus oyHkumm [puHa.

Bunert 24.

1. MeTon nHTerpanbHbix NpeobpasoBaHuii Pypbe.

2. PaspeneHune nepeMeHHbIX B ypaBHeHUN ["enbmronbua B LMANHOPUYECKNX KOOPpANHATAX.
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DOUEHT, K.H. (BoueHT) Javwes P.A.

Bunert 25.
1. PazgeneHne nepeMeHHbIX B ypaBHeHMM ["enbMronbLa B Chepuyeckmnx KoopamHaTax.
2. YpaBHeHus B cBepTkax. NpeobpasosaHus Jlannaca.

7.1. OcHOBHas nuTeparypa:

1.A.b.banakuH. Tpu nekumn no Teopun oyHkumii beccens: YuebHo-meToamyeckoe nocobue.
-KazaHb: KazaHckuim rocynapctBeHHbI yHuBepcuTtet, 2009.-56¢. 31 aka.

2.P.A. Janwes, 5.C.HukntnH. PacyeTHble 3agaHns no MatemaTuke. YpaBHEHUS MatemMatmnyeckonm
domaunkun.-KasaHb, 2005. 188 aka.

3.P.A. lanwes, b.C.HuknTuH. YpaBHeHns matematumyeckoin pmnankn. COopHuk 3anad.-KasaHb,
2005. 191 aka.

7.2. lononHutenbHasa nuteparypa:

1.Bnaonmnpos, Bacunuin Cepreesud. YpaBHeHUS MaTeMaTn4eCckoin omaunkn: yueb. ans cTyaeHToB
By3o8 / B.C. Bnagumnpos, B.B. XapuHos.—2-e un3g., ctep..—Mocksa: PUSMATJINT, 2004.—398 c.
156 aKa.

2.bynak, bopuc Muxaiinosmy. COOpHMK 3a8a4 No MatemaTnyeckom gomamke: y4eb. nocobue ons
ctyneHToB yH-ToB / B.M. Bynak, A.A. Camapckuin, A.H. TnxoHoB.—4-e n3g., ucnp..—M.:
PU3MATIINT, 2004.—688 c. 9 aK3.

3. TuxoHoB, AHLpei Hukonaesny. YpaBHEHUS MaTeMaTn4eckom conankun: y4eb. ons cTyaeHToB
goms.-mart. cnew. yH-ToB / A.H. TuxoHos, A.A. Camapckuin; MI'Y um. M.B. JlomoHocoBa.—7-e
naa..—Mocksa: N3g-80 MI'Y: Hayka, 2004.—798 c.: un.; 22.—(Knaccmnyecknin yHNBepCUTETCKUIA
y4yebHuk / Pen. coset: npea. B.A. CaposHuumnin n ap.).—Ilpenblaywee nanaHne N 3anvcu
83026.—T[1penM. ykas.: c. 792-798.—bubnwnorp.: c. 791 (19 Hass.).

4. KpukyHos HO.M. Jlekuunn no ypaBHEHUSM MateMaTUYECKON COU3NKN U MHTErpanbHbIM YPaBHEHNSM.
KasaHb, 13n-8o KI'Y, 1970.

5. Bnagmmmpos, Bacunuin Cepreesny. YpaBHEHUS MaTeMaTn4eckoi ouankin: y4eb. ans cTyoeHToB
By3o8 / B.C. Bnagumnpos, B.B. XapuHoB.—2-e n3g., ctep..—Mocksa: PUSMATIINT, 2004.—398,
[1] c.: nn.; 22.—Bubnwmorp.: c. 399 (5 HasB.).

6. AMnHoBa A.B., CoyHeBa B.A. Metonbl Matematunyeckon comnanku. Hactoll., N3a. KI'Y 1978.

7. P.A.Nanwes, 5.C.H1knTrH. YpaBHeHns matematundeckoin comamku. COopHmK 3aaad.-KazaHb,
2005.

8. A.B.BanakuH. Knaccuyeckne opToroHanbHble NOMMHOMbI: METOANYECKOE NOCObUe K Kypcy
"Metonbl Matematuyeckon comsnkn. CneuunansHbole pyHkumn".-Kasans: N."YHUNPECC".-2003.-58c.

9. A.b.banakuH. Tpu nekummn no Teopumn pyHkumii beccensi: YuebHo-meToomyeckoe nocobue.
-KazaHb: KazaHckuin rocynapctBeHHbIn yHuBepcuteT, 2009.-56¢.

10.P.A.Javwes, b.C.HukntuH. PacyeTHble 3agaHns no Matematmke. YpaBHeHMs MaTeMaTnyeckon
domaunkun.-KasaHb, 2005.

11. MeTpoBckuii, iBaH Meopruesuy. Jlekumm 06 ypaBHEHMSX C YaCTHbIMU NPOM3BOAHbIMK / LT
Metposcknin.—Mocksa: Punamarnut, 2009.—400 c.; 22.—(Knaccuka 1 COBPEMEHHOCTb,
MatemaTtuvka).—bubnuorp. B NOACTPOY. NPUMEY.

12. OvaH 10.C. MeToabl maTematnyeckon pusukmn. M. "Bbicwas wkona", 1965.

13. bynak, bopuc Muxainosny. CO0pHMK 3aaa4 No MaTeMaTnyeckon puauke: y4eb. nocobue ans
ctyneHTtoB yH-ToB / B.M. Bynak, A.A. Camapckuit, A.H. TuxoHoB.—4-e n3g., ncnp..—M.:
PU3MATIINT, 2004.—688 c.: Tabn.; 22 cm..—bunbnuorp.: c. 687-688.
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14. CBewHukos, Anekceli Meopruesny. Jlekuum no MatemaTndeckom omamke: y4eb. nocobue ons
CTyAEHTOB By30B, 0byvarowmxcst no HanpaeneHmsam "duauka”, "Mpukn. matemaTmka”,
"Hdpopmatmka" n cneumnanbHoctam "dusuka", "Mpukn. matematuka", "inHgpopmatmka" / A. T.
CeelwwHukos, A. H. Borontobos, B. B. Kpasuos; MI'Y um. M.B. JTomoHocoBa.—2-e n3g., ncnp. u
non..—M.: ap-so Mock. yH-1a: Hayka, 2004.—413,[1] c.: un.; 22.—(Knaccuyeckui
yHUBEpCUTETCKUIA y4ebHUK / pen. coseT: nped. B.A. CagoBHnuunit).—Ha aBaHTuT.: 250-netuto Mock.
yH-Ta.—bubnwnorp.: c. 410 (14 HasB.).

15. OneiHnk, Onbra ApceHbeBHa. Jlekunm 06 ypaBHEHMSAX C YacTHbIMU NPon3BoAHbIMU / O. A.
OneitHuk; Mock. roc. yH-T um. M. B. JlomoHocoBa.—2-e n3n., ucnp. un gon..—Mocksa: BUUHOM. J1a6.
3HaHuin, 2005.—260 c.; 25.—(Knaccuyeckunii yHMBepcuTeTCKuiA y4ebHMK / peacoBeT: nped. B.A.
CapoBHuuuii [n op.]).—bubnuorp.: c. 259-260 (29 Ha3B.).

16. MuxnuH, ConomoH I"puropbesud. Kypc Mmatematuyeckon conankm: [y4ebHmk] / C. T
MuxnnH.—2-e uag., ctep..—Cl6.: NaHb, 2002.—575 c.: un.; 21.—(Y4ebHnKn Onsi By30B,
CneuwnanbHas nutepatypa).—bubnuorp.: c. 569-575.—ISBN 5-8114-0468-9((B nep.)), 5000.

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 MateMatnyeckon onsnkm - YpaBHeHne konebaHuin CTpyHbl -
http://www.ksu.ru/f6/docs/met_pos/string.pdf

H. P. XycHyTAWHOB YpaBHEHMS MaTeMaTnyeckon ounamnkm - YpasHeHne TennonpoBogHOCTH -
http://www.ksu.ru/f6/docs/met_pos/heat.pdf

P. A. Oavnwes, b. C. HukutnH YpaBHeHnst MatemaTundeckoin gomankn. COopHMK 3aaad -
http://toig-kazan.narod.ru/education/V/Zad1.pdf

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

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

8. MarepumanbHo-TexHU4YecKoe obecrneyeHne oUCLUNIUHbI(MOAYNS)

OcBoeHune ancumnnuHbl "MeToabl MaTeMaTnyeckom CpVI3VIKI/I" npeanonaraeT UCrnoJib3oBaHNE
cnepnywouero MmatepmalibHO-TEXHNHECKOro obecneyeHuns:

YyebHo-MeToAMYeCKasa nutepatypa Ans 4aHHON AUCLMMNAVHBI UMEETCS B HANMYUn B
3NEeKTPOHHO-6ubnnoTteyHol cucteme "KHuradoHn", [OCTyn K KOTOPOW NpefoCTaB/eH CTyAeHTaM.
OnekTpoHHO-6nbnuoTeyHas cuctema "KHuradoHn" peannsyet neranbHoe xpaHeHue,
pacnpocTpaHeHve 1 3alnTy LMPOBOro KOHTEHTa y4ebHO-MeTOAMYECKON NTepaTypbl AN BY30B C
ycnosuem 06s3aTeNnbHOro cobniofeHns aBTOPCKUX U CMeXHbIX npas. KHuradoHp obecneynBaet
LWWMPOKMIA 3aKOHHBIV [OCTYN K HeobXoauMbIM Anst o6pasoBaTtenbHOro NpoLecca N3naHnsMm C
MCMONb30BaHNEM NHHOBALMOHHbIX TEXHONOIMIA 1 COOTBETCTBYET BCEM TpeboBaHMsSM HOBbIx P OC
Bl1O.

Y4ebHble ayantopun Ons NPoBeAeHMs NEKLUMOHHBIX Y MPAKTUYECKUX 3aHSATUIA.
Mporpamma coctasneHa B cootBeTcTBumn ¢ TpeboBaHnsmm ®rOC BIMNO 1 y4ebHbiM nnaHoM no

HanpasneHuo 03.03.03 "Paguodunamka” n npocomnio noarotokn CneunanbHble paanoTexHnyeckme
CUCTEMDI .
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ABTOpP(bI):
BanakuH A.B.

Hawnwes P.A.

PeueH3eHT(bl):
Monos A.A.
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