Mporpamma aucumnnvHbl "YpaeHeHNs matematmyeckoin comamku”; 010400.62 MNprknagHas matemartunka n nHopmartmka; npodeccop, A.H.
(npodpeccop) Kapyescknii M.M. , poueHT, a.H. (poueHTt) Pepotos E.M.

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

"KasaHckuin (Mpusonxckuin) doenepanbHblin yHuBepcutet"
WHCTUTYT BbIYMCIMTENBHOM MaTteMaTukn N MHGPOPMAaLNOHHBIX TEXHONOM A

}Ti}ﬁﬁ#bﬁ}iﬂﬂ A
[I POPEKTOD | -
I'Iﬂ ﬂﬁpamaam ILHDH nearensHOCTH KOY

ﬂpﬁd‘: Mursapios P.I., f;f
28

nognucaHo 3ﬂeKTpOHHO-L1Mq)pOBOM noanncero

I'Iporpamma ANCLUUMNINHDbI
YpaBHeHns MaTtemMaTnyeckonm comsvkm b3.6.9

HanpasneHnue nogrotoeku: 010400.62 - [MpuknagHas Mmaremartuka u nHdopmartuka
Mpodpunb nogrotoskn: CUCTEMHOE NPOrpPaMMMpPOBaHME, MATEMATUYECKOE MOAENNPOBAHME
KBanndomkauus BbinyckHuka: 6akanasp

dopma 0by4eHns: BTOpPOe Bbicliee

S13bIK 0By4eHMS: PYCCKUiA

AsTOp(bl):

Kapyesckuin M.M. , Penotos E.M.

PeueH3eHT(bl):

banpwes U.b.

COINACOBAHO:

3asenyowmnin(as) kagpenpon: 3agsopHos O. A.

MpoTtokon 3acenanuns kadpenpbl No or" " 201_r

YuyebHo-mMeToOnyYeckas kommccums VIHCTUTyTa BbIYMCIMTENBHOM MateMaTuUKn U MHPOPMaLMOHHBIX
TEXHONOINIA:

[Mpotokon 3acenaHusa YMK No or" " 201 _r

PeructpaunorHbin No 999314
KasaHb
2014

KTPOHHB H
BEPCPITET

TAHECAAR CHTTEMA Ky

DAE
PervcrtpaunoHHbiin Homep 999314 BEE YH H

ARl | AL O



Mporpamma aucumnnvHbl "YpaeHeHNs matematmyeckoin comamku”; 010400.62 MNprknagHas matemartunka n nHopmartmka; npodeccop, A.H.
(npodpeccop) Kapyescknii M.M. , poueHT, a.H. (poueHTt) Pepotos E.M.

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

PerunctpaumnoHHbii Homep 999314 5AE
CtpaHnua 2 n3 25. ins yHlf[

A 5 (1,

KETPOHHBH
B_EPCHTET

SHHO AHATVTAHES AR CHCTEMA Kby



Mporpamma aucumnnvHbl "YpaeHeHNs matematmyeckoin comamku”; 010400.62 MNprknagHas matemartunka n nHopmartmka; npodeccop, A.H.
(npodpeccop) Kapyescknii M.M. , poueHT, a.H. (poueHTt) Pepotos E.M.

Mporpammy aucumnnnHbl paspaboTan(a)(n) npodpeccop, o.H. (npodeccop) Kapyesckuin M.M.
Kadoenpa BblHUCIUTENBHON MaTEMATUKK OTAENEeHNe NPUKNagHon MmateMaTukm u UHPOPMaTUKK |
mikhail.Karchevsky@kpfu.ru ; ooueHT, o.H. (BoueHT) Penotos E.M. kachenpa BbIYMCANTENBHOM
mMaTeMaTuky OTAeneHue NpuknagHon matemaTukm n nHcopmatmku , Eugeny.Fedotov@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

M3naratotcs OCHOBHblE NMOHATUS U METOObl MOCTPOEHUS MaTeMaTNYeCKnX Moaenen NpocTenumnx
on3nyecknx npoLeccos, MeToabl UCCNenoBaHNa KOPPEKTHOCTU rpaHNYHbIX 3a4a4 ONns Knaccu4eckumx
ypaBHEHWIn MateMaTnyeckon qou3nkm, OCHOBHbIE METObl MOCTPOEHMS TOYHbIX pewweHnin 3anay
mMareMaTn4yeckom ouUsnku.

2. MecTO AMCUMUNNNHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpamMmmbl BbICLLETO
npocpeccuoHanbLHOro o6pa3oBaHus

JaHHas yyebHas oncumnnnHa BknodeHa B pasnen " 53.6.9 MpodgeccnoHanbHbIA" OCHOBHOM
obpaszoBartenbHoit nporpammel 010400.62 MNpuknagHas matemaTuka n nHopmaTka n 0THOCUTCS K
6a3oBoit (obwenpodeccmnoHanbHo) yactu. OceamBaeTcs Ha 3 Kypce, 5 ceMecTp.

JaHHasa oucumnnmHa oTHOCUTCS K o6menpoq3eccm0Haanb|M oncunninHam.

CywecTBeHHO UcnonbadyeTcs matepuan obwmx Kypcos: "Matematmyeckuii aHanms", "Anrebpa n

reometpus", "dudpdpepeHunanbHble ypaBHeEHUS".

OcHoBHas Lenb Kypca - coobwmnTtb Matepuan, HeobXoONMbIA NPV NOCTPOEHUN MaTEMaTUYECKNX
Momenen TMNNYHbIX PU3NYECKMX MPOLLECCOB, UCCNEONOBAHMNM UX CBOMCTB, NOCTPOEHUM 1
nccnenoBaHUM aHaNMTUYECKNX peweHnii. Matepuan Kypca ncnonb3yeTcst Npu n3y4eHun obuwero
Kypca "HucneHHble meTogbl”.

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

B pesynbTate 0CBOEHUS AMCLMNANHBI (QOPMUPYIOTCS CNeayoWwme KOMNEeTEHUNN:

PacwucpoBka
npuobpetaeMoi KoMNeTeHL N

CMocobHOCTb pelwaTb 320341 NPON3BOACTBEHHOMN U

Lncpp komneteHUUN

MNK-9 TEXHONOrMYECKON AesATENbHOCTM Ha MPOCPEeCCMOHaNbHOM

(NpodoeccroHanbHble YPOBHe, BKNtoYas: pa3paboTky anropuTMnUYecKux n

KOMNeTeHLUMK) NPOrpaMMHbIX PeLeHnin B 06nacT CUCTEMHOIO 1 NPUKNAAHOMo
NPOrpaMMMpoBaHUS

CNocobHOCTb fAeMOHCTpaummn obueHay4HbIx 6a30BbIX 3HAHWIA

MK-1

TECTBEHHbIX HayK, MateMaTuku n nuH MaTWUKKN, MOHUMaHM
(MpochecenoHabHLIe ggH%(;Hb?X cpaKTc?g kon—?ugnimm n VIHLI,qI/I)I'?CE)B ?eo i gBﬂ3§HH:X
KOMMeTeHuunn) ’ > P pun,

C NpuKnagHon maTtemMatukon n nHgpopmaTnkom

AK-7 CnocobHOCTb cobupaTtb, 0bpabaTbiBaTh U MHTEPNPETUPOBATD
NaHHble COBPEMEHHbIX Hay4YHbIX NCCNELOBaHUIA, HEOOXOAMMblE

0N151 OOPMMPOBaHNS BbIBOLOB MO COOTBETCTBYIOWMM HAyYHbIM,

NPodeCCUOHaNbHbIM, COLMANbHbBIM U 3TUYECKM Npobnemam.

(npodheccunoHanbHble
KOMMeTeHuunn)

B pesynbrate 0CBOEHUS OUCUUMINHBLI CTYOEHT:
1. DONXEH 3HaTb:

Takme pasneibl Teopun ypaBHeHMVI C 4aCTHbIM/ NMPON3BOAHbIMA, KOTOPbIE TPAOANLUNOHHO
NCNonb3yrTCA Npn NOCTPOEHUN N nCCcnenosaHnMn MateMaTtn4eckmnx MoLenen MexaHuku, don3nKu,
TEXHUKWN, buonorum.
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Mporpamma aucumnnvHbl "YpaeHeHNs matematmyeckoin comamku”; 010400.62 MNprknagHas matemartunka n nHopmartmka; npodeccop, A.H.
(npodpeccop) Kapyescknii M.M. , poueHT, a.H. (poueHTt) Pepotos E.M.

2. DONTXEH yMeTb:

NpUMeHsTb, obpabaTbiBaTb M UHTEPNPETUPOBATb OaHHbIE COBPEMEHHBIX HAY4YHbIX UCCNEeO0BaHUIA,
HeobxoOuMble 4151 POPMMPOBAHUS BLIBOLOB MO COOTBETCTBYIOLWMM Hay4YHbIM, NPOGECCHOHANbHbIM
npobnemam.

3. 0OMXEH BnageTb:

HaBblKaMy MOCTAHOBOK 3a4a4 U3 pa3/IN4yHbIX obnacTei 3HaHWI B Bunoe ypaBHeHI/IVI B 4aCTHbIX
Npon3BOOHbIX, NpnemMamMn aHanmnaa n peweHnsa OCHOBHbIX ypaBHeHvu7| mMaTeMaTn4eckom CpI/I3I/IKI/I.

4. nONXeH OEeMOHCTPUPOBaTb CMNOCOHOHOCTb M FTOTOBHOCTb:

NPUMEHSITb Ha NPaKTMKe MOMyYEeHHblE NPU U3Y4EeHMN Kypca TeopeTnyeckme 3HaHms B obnacty 3aaad
MaTeMaTn4ecKor On3NKM 1N HaABbIKU MPU pPeeHnn y4ebHO-MeToANYEeCKMX 3a4ay 1 YNPaxXHEHWIA.

4. CTpyKTypa U cogepxaHue AUCLUMNINHDBI/ MOoayns
Obuwas Tpy[0EMKOCTb AUCLIMIMIIMHBI COCTaBNSET 8 3a4eTHbIX(ble) eanHuL(bl) 288 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONSA AUCLMMANHBI 9K3aMeH B 5 ceMecTpe.

CyMmMapHo no ancumnanHe MOXHoO nony4ntb 100 6annos, n3 HUX Tekywas paboTa oueHnaeTcs B 50
6annos, ntorosas cpopma KoHTpons - B 50 6annos. MMHMManbHoe KONMYECTBO ANS AOMyCKa K 3a4eTy
28 6annos.

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

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

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyJOBNETBOPUTENBHO" (Hey..).

4.1 CTpyKTypa 1 copepxaHue ayauTopHoN paboTbl N0 AUCUMNINHE/ MOAYNIO
TemaTnyeckum nnaH oUCUUNANHbI/MOAYNA

Buabl n yachbl
Paszen ayoMTOpHOM paboThbl,
Hepens MX TPYA0EMKOCTb Tekywume copmbl
N ‘D'"Kn":')v;lr;m;”b'/ Cemectp cemecTpa (B yacax) KOHTpoOns
Nekumu MpakTnueckuelaboparopHbie
3aHATUSA pabotbi
Tema 1.
Knaccugomkaums
NINHENHbIX YypaBHEeHU C
4aCTHbIMU
nMnpon3BOAHbIMX BTOPOro
MACbMEHHas
1 nopsgka. [NpveeneHue 5 1 1 0 1 pabota
" |[K KAaHOHM4Yeckomy Buay
YPaBHEHWIA BTOPOro
nopsiaka c
MOCTOSAHHbIMU
KoadoomumeHTamun.
PernmcTpaumnoHHblii Homep 999314 m 3;?{%}(";&1{%%2
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Mporpamma aucumnnvHbl "YpaeHeHNs matematmyeckoin comamku”; 010400.62 MNprknagHas matemartunka n nHopmartmka; npodeccop, A.H.
(npodpeccop) Kapyescknii M.M. , poueHT, a.H. (poueHTt) Pepotos E.M.

Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTopHOM paboThbl,

MX TPYAO0EMKOCTb
(B yacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyecknellaboparopHbie
paborbl

3aHATUA

Tema 2. [NpuBeneHue kK
KaHOHMYeCKOoMy Buay
ypaBHEHWA BTOPOro

" [nopsioka ¢ aByms
He3aB1CKMbIMU
nepemMeHHbIMU.

JomaliHee
1 3agaHune

Tema 3. BoiBoa
OCHOBHbIX YpaBHEHUI
mareMaTnyeckom
dPU3NKN: ypaBHEHNe
KonebaHuii CTpyHbI,
ypaBHeHne konebaHwuii
MembpaHbl, ypaBHeHne
KonebaHuin CTepXHS,

" lypaBHeHue
TENNoNPOBOAHOCTU B
TBEPLOM Terne,
ypaBHeHue
TENNONPOBOAHOCTM
CTEPXHS, MpUMepbI
cTauMoHapHbIX
YpaBHEHUIA.

gomallHee
1 3anaHve

Tema 4. ®opmyna
Hanambepa peweHuns
3apayv Koww ons

. [ypaBHeHuns konebaHwuii
cTpyHbl. KonebaHuns
nonyorpaHnYeHHowm
CTPYHBbI.

nomatuiHee
3ajaHve

1 KOHTpONbHas
paboTta

Tema 5. PeweHne
04HOPOAHOrO
ypaBHeHus konebaHwuii
CTPYHbl METOAOM

. |[pa3poenenuns
nepemMeHHbIx. AHann3
peleHnst 3a8a4m o
cB06OOHbIX KonebaHmsx
CTPYHbI.

gomallHee
1 3agaHve

Tema 6. ObocHoBaHMe
meTona Pypbe pelweHns
nepBoW Kpaesow

. |3agaun ans
04HOPOAHOr0
ypaBHeHNs KonebaHuii
CTPYHbI.

JomaluiHee
1 3aJaHune
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Mporpamma aucumnnvHbl "YpaeHeHNs matematmyeckoin comamku”; 010400.62 MNprknagHas matemartunka n nHopmartmka; npodeccop, A.H.
(npodpeccop) Kapyescknii M.M. , poueHT, a.H. (poueHTt) Pepotos E.M.

Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl
ayauTopHOM paboThbl,

UX TPYAO0EeMKOCTb

(B yacax)

Nekuunn

MpakTnyeckue

3aHATUA

NabopaTopHbie

paborbl

Tekywime coopmbl
KOHTpOns

Tema 7. MeTon
pasgeneHus
NepeMeHHbIX peLleHns
3a4a41 O BbIHYXAEHHbIX
KonebaHusx CTPyHbl.
SiBneHne pesoHaHca.
MeTon pasneneHus
NepeMeHHbIX peLleHns
3a4aqm o cBoOOAHbIX
KonebaHusx
NPSAMOYronbHOWN
MeMOpaHbI.

JomalHee
3adaHune

Tema 8. Teopema
€4VHCTBEHHOCTU
peweHns OCHOBHbIX
rpaHnyHbIX 3a8ay ans
BOJIHOBOIO YPaBHEHWS.

JomMallHee
3agaHune

Tema 9. Teopema
€4VHCTBEHHOCTU
peweHns 3agadqn Kowwm
Ons BONHOBOrO
YPaBHEHNS.

JomallHee
3adaHune

10.

Tema 10. Popmyna
Knpxrodpa pelweHus
3anayv Koww ons
TPEXMEePHOro BOMIHOBOIO
YpaBHEHMS.

JomMallHee
3agaHune

11.

Tema 11. ®opmyna
lNyaccoHa pelweHns
3anayun Koww ons
[IByMEPHOro BOMTHOBOIO
ypaBHeHMS (MeToL
cnycka)

JomMallHee
3adaHune

12.

Tema 12. Teopema o
€4VHCTBEHHOCTU
peweHns OCHOBHbIX
KpaeBsbIx 3a4ad ons
YpaBHEHNS
TENNoNPOBOAHOCTH.

JomMallHee
3agaHune

13.

Tema 13. MeTtoz
pasneneHuns
NepeMeHHbIX pelleHns
nepBon Kpaesow
3a0a4vn onsa ypasHeHus
TEnnonpPoBOAHOCTH
CTEPXHS.

JomauHee
3adaHune

PernctpaunoHHbiii Homep 999314
CtpaHnua 6 n3 25.

BAE
il YHH

PHEORM,

<
B

o

KETPOHHBH

EPCHTET

AHATTAMECKAR CrCTEMA KPY



Mporpamma aucumnnvHbl "YpaeHeHNs matematmyeckoin comamku”; 010400.62 MNprknagHas matemartunka n nHopmartmka; npodeccop, A.H.
(npodpeccop) Kapyescknii M.M. , poueHT, a.H. (poueHTt) Pepotos E.M.

Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTopHOM paboThbl,

MX TPYAO0EMKOCTb
(B yacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyecknellaboparopHbie

3aHATUA pa60Tu

14.

Tema 14. O6ocHoBaHue
meTtona Pypbe ans
ypaBHeHUs
TENnonpPoBOAHOCTU
CTepXHs. AHanns
MOMYYEHHOr0 peleHns.
KBasmcraumoHapHbIii
PEXMM OCTbIBAHUS
CTEPXHS.

KOHTPO/NbHas
paboTta
nomalHee
3ajaHue

15.

Tema 15. TNpuHUMn
Makcumyma ons
ypaBHEHNS
TennonpoBOOHOCTN.
EOMHCTBEHHOCTb
peweHunsa 3aga4n Kowwm
ONng ypaBHEHUS
TennonpoBOOHOCTN.

JomMallHee
3agaHune

16.

Tema 16. Pewenne
3apa4n Kowwn ons
ypaBHEHNS
TENNONPOBOAHOCTM
METOLOM UHTEerpana
dypbe.

JomallHee
3adaHune

17.

Tema 17. ObocHoBaHue
doopmynbl [NyaccoHa
peweHnsa 3aga4n Kowwm
ONs ypaBHEHNS
TENNoNPOBOAHOCTH.

JomMallHee
3agaHune

18.

Tema 18. OcHOBHblE
rPaHNYHbIE 3a4a4m Ans
ANNNNTNYECKOro
YpaBHEHMS.
ViccnepoBaHnune
€J0WHCTBEHHOCTU
peLeHNsS OCHOBHbIX
rPaHNYHBbIX.

KOHTPONbHas
paboTta

19.

Tema 19.
["apmMoHuyeckne
doyHKUMKN. Popmynbl
["puHa. OCHOBHbIE
csoicTtea. Teopembl 0
cpenHem ons
rapMoHuYyeckom
oyHKUNWN.

10
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Mporpamma aucumnnvHbl "YpaeHeHNs matematmyeckoin comamku”; 010400.62 MNprknagHas matemartunka n nHopmartmka; npodeccop, A.H.
(npodpeccop) Kapyescknii M.M. , poueHT, a.H. (poueHTt) Pepotos E.M.

Buabl 1 yacbl
ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpons
MpakTnyecknellaboparopHbie

3aHATUSA pabotbi

Paspen
N AducunnnuHol/ CemecTp
Moayns

Nekuunn

Tema 20. MNpuHUMN
Makcumyma ons
rapMoHu4yeckom
PYHKLNWN.
dyHOameHTanbHoe
20.|pelweHne ypaBHeHNs 5 10 1 0 1
Nannaca.
WHTerpanbHoe
npeancrasneHne
rapMoHn4yeckom
PYHKLNWN.

Tema 21. BHyTpeHHAsA n
BHEWHSAS 3a0a4u
Hupwnxne ons
21.lypaBHeHus Jlannaca. 5 11 1 0 1
WccnepnosaHne
€0VHCTBEHHOCTU
peweHuns.

Tema 22. MeTtoz
doyHKUMM [prHa
pelweHns 3anayu
Oupwnxne ons

22. ypasHeHus Jlannaca: 5 1 1 0 1
onpeneneHne yHKLnn
['pnHa 1 ee OCHOBHble
cBOKCTBA.

Tema 23. PeweHune
BHYTPEHHEN N BHeLWHen
3agayv dupuxne ons
23'mapameTou0M 5 12 1 0 1
doyHkumm MpuHa
(cbopmyna lyaccoHa).
Tema 24. lNoseneHve
rapMoHu4yeckom
dOYHKLUK N ee
NPOW3BOOHbIX HA
6EeCKOHEYHOCTMW.
24.\ViccneposaHue 5 12 1 0 1
€ONHCTBEHHOCTH
peleHns BHYTPEHHER 1
BHelWHen 3anay
Hemana ons
ypaBHeHus Jlannaca.

Tema 25. MeTopg
pasneneHus
NepeMEHHbIX PeLleHns
25.[3apa4yn Oupuxne ons 5 13 1 0 1
ypaBHeHus [NyaccoHa B
NpPAMOYronbHOWN
obnacTw.

KETPOHHBH
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Mporpamma aucumnnvHbl "YpaeHeHNs matematmyeckoin comamku”; 010400.62 MNprknagHas matemartunka n nHopmartmka; npodeccop, A.H.
(npodpeccop) Kapyescknii M.M. , poueHT, a.H. (poueHTt) Pepotos E.M.

Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Bugbl n yachbl
ayauTopHOM paboThbl,
MX TPYAO0EMKOCTb
(B wacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyeckue
3aHATUSA

NabopaTopHbie
paborbl

26.

Tema 26. MeTton
pasneneHuns
NepeMeHHbIX pelleHns
BHYTPEHHEN 1 BHELWHEen
3apay dupuxne ons
Kpyra Metooom
pasneneHuns
nepemeHHbIx. dopmyna
MyaccoHa.

13

27.

Tema 27. lNoTeHumansl
NPOCTOro 1 ABOMHOIO
Cnosi, rapMOHNYecKune
PyHKUNWN.
['eomeTpuyeckune
CBOMCTBA NOBEPXHOCTU
INanyHoBa.

14

28.

Tema 28. Npsamoe
3HayeHue noTeHuyunana
OBOWHOro cnos.
WHTterpan Naycca.

15

29.

Tema 29. lNpenenbHble
3HayeHus noteHumnana
OBOWHOro Cnos.

16

30.

Tema 30. lNpepnenbHble
3Ha4YeHus npaBunbHOM
HopMarnbHOW
Nnpon3BoOHOMN
noTeHumana npocToro
cnos.

17

31.

Tema 31.
WHTerpanbHble
ypaBHEHNs Teopumn
noteHunana.

18

Tema . UTorosas
doopma KOHTpoOns

9K3aMeH

NTtoro

36

36

4.2 CopepXxaHue ONCLUMIUHDI
Tema 1. Knaccudpmkaumsa nMHenHbIX ypaBHEHUN C YaCTHbIMM NPOU3BOAHbLIMM BTOPOro

nopsaka. NpueseneHne K KaHOHNYECKOMY BUAY YpaBHEHUA BTOPOro nopsiaka ¢ NoCTOSAHHbIMU
KoadpcpuumueHTamn.

nekumnoHHoe 3aHsitTne (1 yaca(os)):

JlnHelHble ypaBHEeHUS BTOPOro nopsaka. Buabl ypaBHeHU. 3aMeHa NepeEMEHHbIX B ypaBHEHUAX
BTOPOro nopsaka, Matpuua KoadoguuneHToB Npu cTaplern Yactu. Knaccndpukaums nMHENHbIX
YPaBHEHWUI C YaCTHbIMU NPON3BOLHbLIMU BTOPOro nopsaka. MpuMmepbl ypaBHEHWA MaTeMaTUHECKO
PU3NKN C NX Knaccmukaumen.

naboparopHasi pabora (1 yaca(oB)):
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Mporpamma aucumnnvHbl "YpaeHeHNs matematmyeckoin comamku”; 010400.62 MNprknagHas matemartunka n nHopmartmka; npodeccop, A.H.
(npodpeccop) Kapyescknii M.M. , poueHT, a.H. (poueHTt) Pepotos E.M.

Knaccndgoukaums n npreeneHne ypaBHEHWUIA BTOPOro NOpsiaka C MOCTOSHHbIMU KO3hPULIMEHTAMN K
KaHoHM4YeckoMy Buay. CBA3b C NpuBedeHEM KBaApaTNYHbIX OpM K HopManbHoMy Buay. MeTton
NarpaHxa. MNMocTpoeHne nepeMeHHbIX /1S CBEAEHUS YPABHEHMWI K KAHOHNUYECKOMY BMAY.

Tema 2. NpuBepeHne K KAHOHMYECKOMY BUAY YpaBHEHUI BTOPOro nopsiaka ¢ AByMs
He3aBUCUMbIMU NepPeMeHHbIMMU.

nekumnoHHoe 3aHsitTne (1 yaca(os)):

Knaccndgoukaums ypaBHeHWiA ¢ ABYMS HE3ABUCUMbIMU NEPEMEHHbBIMU. JINCKPUMUHAHT ypaBHEHUS,
CBS13b C TUMOM ypaBHEHMS. BbibOp NepeMeHHbIX, ANs CBEAEHMS YpaBHEHWIA BTOPOro nopsaka ¢
LBYMSI HE3ABNCUMbIMN NEPEMEHHBIMU K KAHOHNUYECKOMY BUAY.

naboparopHas pabora (1 4aca(oB)):

PeweHune 3apnay Ha knaccmmnkaumnio ypaBHEHUIA BTOPOro Nopsiaka C AByMS HE3aBUCHMbIMUA
NepeMeHHbIMU. YPaBHEHUS NEPEMEHHOrO Tna. Buibop 3aMeHbl NEPEMEHHBIX B CNyYasx pasfimyHbIX
TUNOB YpaBHEHUS B NofobnacTax. YnpoweHne ypaBHEHNIA.

Tema 3. BbiBo4, OCHOBHbIX YpaBHEHUI MaTeMaTu4yeckon cousanku: ypaBsHeHue KonebaHum
CTPYHbI, ypaBHeHue KonebaHmin MmembpaHbl, ypaBHEHUE KonebaHU CTepXHsi, ypaBHeHue
TennonpoBoAHOCTU B TBEPAOM Tene, ypaBHeHne Ten1onpoBOAHOCTU CTEPXHS, NpUumMepsbl
CTauUOHapHbIX ypaBHEHUN.

NeKunoHHoe 3aHsitne (1 yaca(os)):

OcHOBbI BbIBOAA YpaBHEHMWIA MaTeEMaTUYecKoin omnankn. MmnoTesbl, pusnyeckmne 3aKoHbl, 3aKOHbI
coxpaHeHus. BbiBog ypaBHEHNSI konebaHuin CTPYHbl, CTEPXHEN, ypaBHEeHNe konebaHuini meMbpaHbi.
HavanbHo-KkpaeBble 3agayn Ang ypaBHeHun konebaHuii. BoiBoa ypaBHEHNS TENNONPOBOAHOCTY B
TBEP/AOM Tene, ypaBHEeHWUs TeNNoNPoOBOAHOCTM B CTepXHe. HavyanbHo-KpaeBsble 3aaaqv ons
ypaBHEHNs TeNNonpPoBOAHOCTM. MpuMepbl CTaUMOHAPHbBIX KPaeBbIX 3a4adypaBHEHWIA.

naboparopHas pabora (1 4aca(oB)):

BbiBo4 HavyanbHO-KpaeBbIx 3a4a4 415 ypaBHEHUS MONepeYHblX KonebaHnii CTPyHbl, ypaBHEHNS
KonebaHuii MeMbpaHbl, NPOLONbHbIX KonebaHuii CTepXHS. Y4ET HEOOHOPOAHOCTEN 1
COCPELOTOYEHHbIX (hakTOpOoB. BbiBOA HaYanbHO-KpaeBbIX 3a4ay s ypaBHEHNS TENIONPOBOAHOCTU
B TBEpOM Tene. [IByMepHble 1 OQHOMEPHbIE TENNOBbLIE 3a4a4n. YY4ET HEOAHOPOAHOCTM U
cocpenoTodeHHbIX dakTopOB.

Tema 4. dopmyna Oanambepa pewueHuns 3apaum Kowm ans ypaBHeHUsi Koneb6aHUA CTPYHBbI.
Kone6aHusi nonyorpaHM4eHHOW CTPYHbI.

neKkuunoHHoe 3aHsitne (1 yaca(os)):

3apnava Kowwn ons ooHOMEPHOro ypaBHeHust konebaHuii. Boisoa cpopmynbl [lanambepa peleHuns
3apayn Koww ans ypasHeHusi konebaHuii cTpyHbl. CBeaeHne 3aaaqm o konebaHmnsix
nonyorpaHnyeHHom CTpyHbl K 3apade Kowwn. MHTepnpeTtauusa pewenns 3agayqn. BonHosbie
NpoLieccChl.

naboparopHasi pabora (1 4aca(oB)):

MpumeHeHne doopmynbl Janambepa K peweHuto 3aaay Kowwn ans ypaBHeHus konebaHnii CTpyH,
cTepxHeit. KonebaHns nonyorpaHnyYeHHoOR CTpyHbl. ['padpmnyeckoe npencrasneHne ouHaMmukim
pPas3BUTMS BOJTHOBbIX NPOLECCOB HA OCHOBE MOJTYYEHHOr O PELLEeHNS.

Tema 5. PelleHne 0oQHOPOAHOro ypaBHEHUs KonebaHun CTPYyHbl METOA0M pa3aeneHus
nepeMeHHbIX. AHanu3 peLueHus 3aaayum o CBO60AHbIX KONebaHMAX CTPYHbI.

nekumoHHoe 3aHsitTne (1 yaca(os)):

3anauyun B orpaHnyeHHbIX 06nacTsx, OLHOMEPHbIN cnyyaii. PelweHrne 04HOPOLHOrO ypaBHEHMWS
KonebaHuii CTpyHbl METOLOM pa3aeneHns nepeMeHHbix. [MOCTpoeHne pelweHns 3anayn.
WNHTepnpeTtauunsa nonydyeHHoro peweHus. Ctos4me BonHbl. AMNAUTyana, 4actoTa, CABUr ¢pasbl
CTOS4e BOJSIHbI. 3aBMCUMOCTb MapaMeTpoB OT UCXOAHbIX AaHHbIX.

naboparopHasi pabora (1 4aca(oB)):

Pewatotcsa 3anayn o cBo604HbIX MONEPeYHbIX KonebaHusx CTPYH 1 NPOAOTbHbIX KonebaHmsax
CTEpXHeWn MeToOOoM pasfeneHns nepemMeHHbIx. PelweHne ypaBHeHNS B HaCTHbIX NPOU3BOOHbIX K
OLY stoporo nopsigka. PeweHne cnekTpanbHbIX 3a8ay ons o4HOMepHoro oneparopa Jlannaca c
PasnUYHbIMK TUMAMK FPAHNYHBIX YCNOBUIA.
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Tema 6. O60ocHOoBaHMe MeToaa Pypbe peLueHusi NepBol KpaeBoW 3a4a4um osi 04HOPOLAHOro
ypaBHeHuNs KonebaHU CTPYHbI.

JNeKunoHHoe 3aHsitne (1 yaca(os)):

ObocHoBblBaeTcs oopmannam Metoaa Oypbe peleHnsi NepBoit KpaeBor 3aaayv Anst 04HOPOLHOro
ypaBHeHus konebaHuii CTpyHbl. ViccneayeTtcs noseneHne kKoagppmumeHToB @ypbe Npu pasnmyHblx
TpeboBaHMAX Ha NCXOAHblE faHHble 3ana4n. PopMynMpPYOTCS YCNOBMS CyLLEeCTBOBAHMS
KNnacCcUYecKoro peleHns 3anaqm oisi 04HOMEPHOrO BOTHOBOTO YPaBHEHUSI.

naboparopHas pabora (1 4aca(oB)):

MeTonOM pasfneneHns NnepeMeHHbIX MPOBOANTCS PELLEHME CMELWAaHHbIX KpaeBbix 3aaa4y ons
OLHOPOOHOr0 BOMIHOBOrO YPaBHEHUS C UCMONb30BaHMEM rpaHuYHbIX ycnosui dupuxne, HelimaHa, a
TakXe Npu HanM4um y4acTKoB rpaHunubl C TPETbUM rpaHnyHbIM ycnosueM. HTepnpeTtauuns
NONYy4YEHHbIX PELIEeHNA.

Tema 7. MeTopn, paspeneHusi NepeMeHHbIX peLleHUs 3a4a4m O BbIHYXAEeHHbIX KonebaHusx
CTPYHbI. iBneHne pe3oHaHca. MeTon, pa3peneHus NepeMeHHbIX peLleHUs 3aayum o
CBOOOOHbIX KONEe6aHNAX NPSAMOYroNIbHOM MEMOpaHbI.

ek MoHHoe 3aHsiTue (1 Haca(os)):

3anayu B orpaHnyeHHbIX 06nacTsx, 04HOMEPHbI cnyyaii. PeweHre HeOAHOPOLHOrO ypaBHEHNS
KonebaHuii cTpyHbl MeTofoM Pypbe. MocTpoeHne peweHns 3anadn. OTOT METOA NPUMEHSETCS NS
4aCTHOro cnyyas, Koraa npasas 4acTb COAEPXMUT COOCTBEHHbIE rapMOHKKK. [posiBNeHe SBNEHNS
pe3oHaHca.

naboparopHasi paborta (1 4aca(oB)):

MeTonom dypbe NPOBOANTCS PELIEHNE CMELWaHHbIX KPaeBbIX 3aaay AN HEOAHOPOAHOro BOTHOBOMO
ypaBHeHus. B 3apayax BCTpeyatoTcs rpaHuyHble yenosuii dupuxne, HeiimaHa, a Takxe TpeTbu
rpaHuyHble ycnosus. MiHTepnpetaumnst nony4YeHHbIX PeLleHnii.

Tema 8. Teopema eAUHCTBEHHOCTU pPeLLUEHUss OCHOBHbIX rPaHUYHbIX 3a8ay oNsi BOTHOBOro
ypaBHeHus.

NeKuunoHHoe 3aHsitne (1 yaca(os)):

MeTonom SHepreTn4ecknx HepaBeHCTB OOKa3blBaeTCAd edNHCTBEHHOCTb peleHns CMeLlaHHoMn
FpaHI/I'-IHOVI 3aaadyn gngd MHOroMepHoro rvmep6onw4eCKoro ypaBHEHUAa OUBEpPreHTHOro snaa.
YkasblBaeTcs Ha TO, 4TO OCHOBHOE dHepreTn4yeckoe 10X OeCTBO SABNAETCA OTpaXeHneM 3aKoHa
COoXpaHeHus NOSIHOM SHEPrnmn CUCTEMbDI. CDOpMYJ'IVIpyeTCFI Teopema 0 eJMHCTBEHHOCTU pelleHns.

naboparopHasi pabora (1 4aca(oB)):

MeTtonom ®Pypbe NpPOBOANTCS PeELLEHME NONHOCTBIO HEOAHOPOOHbBIX CMELLAHHbIX KpaeBbixX 3aaay Ans
BOJTHOBOrO ypaBHeHus. B 3apayax BCTpevatoTcs rpaHmyHble yenosuii Oupuxne, HelimaHa, a takxe
TPEeTbW rpaHNYHble YCNoBus. VIHTepnpeTaums NonyyYeHHbIX peweHnin. NMoctpoeHne oyHKUNIA,
CH/MaLWMX HEOOHOPOAHOCTb B FPaHNYHbIX YCOBUSX.

Tema 9. Teopema eAUHCTBEHHOCTU peLleHus 3apaun Kowm ons BONIHOBOro ypaBHEHUS.
neKkuunoHHoe 3aHsitne (1 yaca(os)):

JlokasblBaeTcsq e ANHCTBEHHOCTb pelweHnsa 3agadn Kowwn ons MHOroMepHOro BOJIHOBOIo ypaBHEHUA.
Beoantcs noHstme XapakTepncTn4eckoro KoHyca. YcTaHaBnuBaetcs cnpaBennmBoCTb TeOpPEMbIl O
€I0VNHCTBEHHOCTW peleHnsa 3aaadn Kowwn ons BONHOBOro YpaBHEHUA.

naboparopHas pabora (1 4aca(oB)):

MeTton dypbe NpUMEHSETCS AN peweHns OByMEePHOro BOSIHOBOrO ypaBHEHWS Ha NpuMepe
pelweHns 3a8a4un o cBoHoAHbIX KonebaHusx NpsiMoyronbHo MembpaHbl. Paccmatpusatotcs cnyyam
4aCTUYHOWN U NOMHON HEOAHOPOLAHOCTU YPaBHEHWUIA.

Tema 10. PopmMyna Kupxrocpa pelwueHmns 3apadym Kowm ans TpexmepHoro BOIHOBOro
ypaBHEeHUS.

nekumnoHHoe 3aHsitne (1 yaca(os)):

Pewaetcs 3apaya Kowwn onsg TpexmMepHOro BONMHOBOMO ypaBHEHNUS. CTPOSTCS YaCTHbIe peLleHns
ypaBHEHUS, HA OCHOBE KOTOPbIX BbiBOAMTCS chopmyna Kupxrogpa (MyaccoHa) pelweHunst 3aaaym
Koww ons TpexmepHOro BOMIHOBOMO YpaBHEHWS.

naboparopHasi pabora (1 yaca(oB)):
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CTpoATCS pelweHns TPEXMEPHOro BOTHOBOMO YPaBHEHNS C UCMONb3oBaHueM doopmynbl Kupxrodoa.
NHTepnpeTauunsi Nony4YeHHbIX PeLeHnii.

Tema 11. Popmyna lNyaccoHa pelueHus 3apgaum Kowwm onsa aByMepHOro BOJIHOBOro
ypaBHeHUsA (MeToA cryckKa)

nekumnoHHoe 3aHsitne (1 yaca(os)):

Pewaetcsa 3apaya Kowwn ona nByMepHOro BONHOBOro ypasHeHus. dopmyna lNyaccoHa peweHus
3agaym Koww ons AByMEPHOro BOSIHOBOMO YPaBHEHWS MOy4aeTCs METOAOM NOHUXEHUS
pasMepHOCTU 3a4a41, METOLOM CnyckKa.

naboparopHas pabora (1 4aca(oB)):

CTpoATCS pelweHns AByMEPHOrO BOTHOBOIO YPaBHEHUS C MCNONb30BaHMEM chopMynbl [yaccoHa.
NHTepnpeTauns NnonyyeHHbIX pelweHnii B ABYMEPHOM NPUBINXKXEHUN.

Tema 12. TeopeMa 0 eANHCTBEHHOCTU peLleHUs OCHOBHbIX KpaeBbiX 3a4ay Ans ypaBHEeHUSA
TennonpoBoaoHOCTM.

JNeKunoHHoe 3aHsitne (1 yaca(os)):

MeTonOM 3HepreTMYecKnx HepaBeHCTB NCCNenyeTCs eAUHCTBEHHOCTb PELEHNS OCHOBHbIX KPaeBbIX
3a4ay ons ypaBHeHus TennonposoaHocTu. MNpu nccnenosaHny paccMaTpyBaeTcs CMellaHHas
KpaeBas 3a[aqa c y4actkamm rpaHuubl ¢ ycnosmamu Oupuxne, HeimaHa n TpeTbUMM rpaHNYHbIMU
ycnosusimu. GopmynmpyeTcs TeopeMa 0 eAMHCTBEHHOCTH.

naboparopHas pabora (1 4aca(oB)):

ns Pa3nn4yHbIX NOCTAHOBOK rPAaHUYHbIX 3a0a4 NPOoBEPAIOTCA YCNOBUA TeopeMbl O eANHCTBEHHOCTH
pelweHuns. BHuMaHune yoenseTcsa BCEM TUNam KpaeBsblX YCNOBUI, BKOYASA YCNOBUSA TpeTbero poaa.

Tema 13. MeTopn pa3peneHusi nepeMeHHbIX peLleHUs NepBoi KpaeBow 3a4a4v oS ypaBHEeHUs
TEnnonpoBOAHOCTU CTEPXHS.

neKuunoHHoe 3aHsitne (1 yaca(os)):

3anaum B orpaHunyeHHbIX 06nacTsix, 04HOMEPHBbIA crnyyaii. PelweHrne 0AHOPOLHOrO ypaBHEHMS
TENNONPOBOAHOCT METOLIOM pa3aeneHns nepeMeHHblx. [oCTpoeHne peleHns 3anayn.
NHTepnpeTaunsi Nony4eHHOro pelleHus.

naboparopHasi pabora (1 4aca(oB)):

MeTonoM pasfneneHnst NepeMeHHbIX NMPOBOAUTCS PELIEHNE CMelaHHbIX KPaeBbIxX 3aaay ans
ypaBHEHWS TEMNONPOBOLHOCTM CTEPXHS C UCMONb30BAHNEM FPaHNYHbIX yCnoBuid dupuxne,
HelimaHa, a Takxe nNpv HaNM4mMmn y4acTKoB rpaHnLbl C TPETbUM rPaHNYHbIM YCTIOBUEM.
NHTepnpeTauunsi Nony4YeHHbIX PeLeHniA.

Tema 14. O6ocHOBaHue MeToaa dypbe AN ypaBHEHUS TENNONPOBOAHOCTU CTEPXHS. AHaNnU3
nony4yeHHoro pelueHus. KeaamcrtaunoHapHbI peXuM OCTbiBaHUS CTEPXHSA.

nekumoHHoe 3aHsitTne (1 yaca(os)):

ObocHoBbiBaeTcs doopmannam Metoaa dypbe pelleHnsi NepBoit Kpaesor 3aaa4v Ans 04HOPOLHOro
ypaBHeHus TennonpBoAHOCTU. Viccnenyetcs noseaeHne KoagpuumeHToB dypbe Npu pasnnyHblx
TpeboBaHMAX Ha NCXOAHblE JaHHble 3ana4n. PopMynMPYOTCS YCNOBMS CYLLECTBOBAHMS
KNacCUYeCcKoro peleHns 3anaym ans 04HOMEPHOro ypaBHEHMS. TennonpoBoaHocTu. MNposoaunTcs
aHanm3 nosy4eHHoro pewenusi. KeasmctaumoHapHbIi PEXMM OCTbIBAHUSI CTEPXKHSI.

naboparopHas pabora (1 4aca(oB)):

MeTtonom dypbe NPOBOAUTCS PeLleHe CMELLaHHbIX KpaeBbiX 3aaay Ansi HeO4HOPOLHOrO
ypaBHEHUS TENNONPOBOAHOCTU. B 3aayax BCTpeyaroTcs rpaHuyHble ycnosuin dupuxne, Helimaxa, a
TakXe TPETbU rpaHNYHbIe YCNOBMS. VIHTeprnpeTaumst NonyYeHHbIX PeLeHuiA.

Tema 15. an/IHLI,VIn MakKCUMyMa Onq ypaBHEeHUsa TennonpoBoaHOCTM. EOVMHCTBEHHOCTb
peweHuns 3anadun Kowwu ona YpaBHEHUSA Ten1onpoBo4oHOCTM.

JNleKunoHHoe 3aHsitne (1 yaca(os)):

dopMynmpyeTcs 1 [oKa3biBaeTCS YyTBEPXAEHNE, HA3blIBAEMOE NMPVHLUMMOM MakCUMyma onsi
ypaBHeHus TennonpoBogHocTy. ObcyxaaeTcs omManyeckunii CMbICI NPUHLMMNA U ero BapuaHTbl.
MpuHLMN MakcMyMa MCnonb3yeTcs Ans nokasatenbcTBa eAUHCTBEHHOCTU peleHunst 3aaayn Kowwm
L5t OHOMEPHOTrO YpaBHEHNS TEMIONPOBOLHOCTM.

naboparopHas pabora (1 4aca(oB)):
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MpoBepsOTCSA YCNOBKS TEOPEMbI O €AUHCTBEHHOCTW PELeHUst KpaeBbl3 3aaad, KOoTopble 3aTeM
pewatotcs MetoaoM Pypbe. PelleHne NpoBoANTCS A5t NOIHOCTbIO HEOAHOPOAHBIX CMELAaHHbIX
KpaeBblx 3afay Af1s ypaBHEHUS TENNONPOBOAHOCTW. B 3afayax BCTpeyaroTCsi rpaHnyHble YCNoBuiA
Ovpuxne, HeilMaHa, a TakXe TpeTbU rpaHnyHble ycnosus. IHTepnpeTauns nony4YeHHbIX peLeHunii.

Tema 16. PewneHune 3apaum Kowum onsa ypasBHeHMS Ten1oNpoBOAHOCTM METOOO0M UHTerpana
dypbe.

nekumnoHHoe 3aHsitne (1 yaca(os)):

Lna peweHve 3anayvn Koww ong ypaBHeHMs TeNNONpPoOBOAHOCTM UCMNONb3YeTCS METOL0M
pasfeneHns nepemMeHHbIX, KOTOpbI 34ecb Ha3BaH METOA0M MHTerpana dypbe BBuay
HenpepbIBHOCTM CNeKTpa NPOCTPaHCTBEHHOro oneparopa.

naboparopHas pabora (1 4aca(oB)):

PeweHne npumepos, cBA3aHHbIX C peweHneM 3agadm Kown ans o4HOMEPHOro ypaBHEHNS
TENNONPOBOAHOCTMN METOAOM UHTErpana Pypbe, Npy PasnnyHbIX Ha4yanbHbIX YCIIOBUSIX.

Tema 17. O6ocHoBaHue chopmynbi MyaccoHa pewweHus 3apaum Kowm nnst ypaBHeHUs
TEennonpoBOAHOCTW.

JNeKunoHHoe 3aHsitne (1 yaca(os)):

MpoBoamnTcsa obocHoBaHue goopmynbl NyaccoHa peweHns 3anayqn Kowwn ons ypaBHeHUs
TENNONPOBOAHOCTM NyTEM UCCNENOBAHNS CXOAUMOCTI COOTBETCTBYIOWMNX HECOOCTBEHHbIX
MHTErpanoB. YKasbiBaeTCs Ha Hann4mm pakta o 6ECKOHEYHON CKOPOCTIN pacnpocTpaHeHns Tenna B
OaHHO Mooenw.

naboparopHas pabora (1 4aca(oB)):

lMpencraeneHune peweHnin 3ana4v Kowwn ons ypaBHeHUs TennonpoBoLHOCTM METOAOM MHTerpana
dypbe ¢ ncnonb3osaHnem dopmynbl [NyaccoHa. BeluncneHne nponssoaHbIX BbICOKUX MOPAAKOB OT
NOJTYYEHHbIX peLleHNiA.

Tema 18. OCHOBHbIe rpaHU4YHbIe 3a/a4u Ons ANNUNTUYECKoro ypasHeHus. UccnepoBaHue
€AMHCTBEHHOCTN peLleHUsi OCHOBHbIX FPaHUYHbIX.
neKuunoHHoe 3aHsitne (1 yaca(os)):

MeTO,EI,OM dHepreTn4ecknx HepaBeHCTB nccnenyetcsd eanHCTBEHHOCTb peleHnsa OCHOBHbIX KpaeBbiX
3anay onsd ypaBHeHUda annmntnyeckoro tina omBepreHTHoro snaa. |_|pVI nccnenooBaHUn
paccMaTpuBaeTcsl CMellaHHas KpaeBas 3afada C y4acTkaMmu rpaHuubl ¢ yenosusimmn dupuxne,
HelimaHa 1 TpeTbuMn rpaHnyHbIMA ycnosuamn. dopmynmpyeTcs TeopemMa 0 € ANHCTBEHHOCTMW.
naboparopHasi pabora (1 4aca(oB)):

MpoBepka yCcnoBuii Teopem Onsi KpaeBblx 3a4ay A5 CTaUuMOHaPHbIX ypaBHEHWA konebaHuii,
TEeNnonpoBOAHOCTU. YNOpP AenaeTtcs Ha rpaHuyHble 3agayn Oupuxne, HemaHna, TpeTtbero pona.
Tema 19. NapmoHuyeckue cpyHKumn. dopmynbl N'puHa. OCHOBHblIe cBOUCTBa. TeopeMbl O
cpenHeM Ons rapmoHuyeckon oyHKLUN.

nekumoHHoe 3aHsitTne (1 yaca(os)):

BBoamTcs noHATME rapMoHmnyeckoi B obnactu pyHkumn. Ctpoatcs coopmynbl ['puHa.
DopMynnpytoTCS OCHOBHbIE CBONCTBA raPMOHNYECKMX (DYHKLIMIA, CPean KOTOPbIX BbIAENAI0TCA
TeopeMbl 0 cpefHeM. [1poBoanTCa [oKa3aTeNnbCTBO 3TUX TEOPEM.

naboparopHas pabora (1 4aca(oB)):

MpuBooSTCS NPUMEpPbI FTAPMOHNYECKNX (OYHKLIMIA B OrpaHnYeHHbIX obnacTsx. ['oe BO3MOXHO,

y6e>K11aeM09| B BbIMOTHEHUNN TEOPEMbI O CpEAHEM. HeI'IOCpe,EI,CTBeHHOVI I'IpOBGpKOI?I NnokKka3blBaem
rapMOHNYHOCTb (PyHOAMEHTaNbHOIO pPeleHns ypaBHEHUS JTannaca, noTeHumanos.

Tema 20. NMpuHUMN MakCUMyMa ONnsa rapMmoHn4Yyeckon oyHKUMK. DyHaameHTanbHoe peLleHue
ypaBHeHus Jlannaca. UHTerpanbHoe npeacraBneHne rapMmoHM4eckon oyHKLUK.
JNleKunoHHoe 3aHsitne (1 yaca(os)):

Kak 0gHO 13 CBOMCTB POPMYNNPYEeTCS 1 00Ka3blBAETCH MPUHLMUN MakCMMyMa OJ15 rapMOHNYECKOM
doyHKUMN. BBOOMTCA NOHATUE DYHOAMEHTANbHOro peweHns ypasHeHus Jlannaca. @opmynupyertcs
N 0OKa3blBAeTCH q)opMyna, Ha3blBaeMas nHterpanbHbiM npencraBieHnem FapMOHI/I'-IeCKOI7I
pyHKUMN.

naboparopHas pabora (1 4aca(oB)):

KTPOHHEBH
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Mporpamma aucumnnvHbl "YpaeHeHNs matematmyeckoin comamku”; 010400.62 MNprknagHas matemartunka n nHopmartmka; npodeccop, A.H.
(npodpeccop) Kapyescknii M.M. , poueHT, a.H. (poueHTt) Pepotos E.M.

lMocTtpoeHne ypaBHeHUs Jlannaca B Kpyre, wape. [NoctaHoBka 3aga4y ons ypasHeHus lNyaccoHa B
NpPSMOYronbHUKe, Kpyre, KonbLe, wape.

Tema 21. BHYTpeHHAS U BHeLUHsAA 3apaumn Oupuxne ons ypasHeHus Jlannaca. UccnepoBaHue
€O0UNHCTBEHHOCTU peLUeHus.

nekumnoHHoe 3aHsitne (1 yaca(os)):

OnpepneneHne rapMoOHNYHOCTM BHE 0O6NacTu, OnNpeneneHns BHYTPEHHEN 1 BHEWHeR 3anady upuxne
ons ypaBHeHus Jlannaca. ViccnenoBaHne e AMHCTBEHHOCTM PELIEHNS yKa3aHHbIX 3a4ay.

naboparopHas pabora (1 4aca(oB)):

PeweHune kpaeBoit 3agaun Oupuxne onsa ypasHeHuns Jlannaca B npsMOyronbHMKE METOLOM
pasneneHns NepeMeHHbIX.

Tema 22. Meton, coyHKUMM ['puHa peLueHUa 3apaum dupuxne ons ypasHeHusa Jlannaca:
onpepneneHne pyHKuum N'pmnHa u ee OCHOBHbIE CBOUCTBA.

NeKunoHHoe 3aHsitne (1 yaca(os)):

®dyHkums ['puHa. Meton doyHkumm I'puHa pewenuns 3agadm Oupuxne ons ypasHeHus Jlannaca.
OcHoBHble cBONCTBa (PyHKLMM [puHA: HeOTpULATENBHOCTb, MOBEAEHNE HOPMAaNbHON MPON3BOLHOW,
CUMMeTpUS.

naboparopHas pabora (1 4aca(oB)):

PeweHwne kpaesor 3aga4m HellmaHa v cMellaHHbIX Kpaesblx 3aday ang ypasHeHus Jlannaca B
NPSMOYroNbHNKE METOLOM pa3feneHns nepeMeHHbIX.

Tema 23. PelwleHne BHyTPeHHEN U BHeLWLHeW 3apauv Jdupuxne ons wapa MetToaom oyHKLUUn
puvHa (chpopmyna lNMyaccoHa).
neKuunoHHoe 3aHsitne (1 yaca(os)):

lMocTpoeHne dpyHkumm ['puHa ons wapa. BeluncneHne HopmanbHOM NPoM3BOAHOM Ha cdoepe.
PeweHne BHyTpeHHe 1 BHewWwHen 3ana4n Oupuxne ona wapa metonom (doopmyna yaccoHa).

naboparopHasi pabora (1 4aca(oB)):

PelweHne cMewaHHbIX KpaeBsbix 3a0a4 015 ypasHeHus [lyaccoHa B NPsSIMOYronibHUKE METO00M
dypbe.

Tema 24. NosBeneHue rapMOHMYECKON (PYHKLIMM U ee NPOU3BOAHbIX Ha 6€CKOHEYHOCTH.
WccneposaHve eAUHCTBEHHOCTU peLlieHUsi BHYyTpeHHen U BHellHen 3anay HenmaHa ons
ypaBHeHus Jlannaca.

nekumoHHoe 3aHsitTne (1 yaca(os)):

PeryﬂﬂpHOCTb rapMoHN4YeCKnX q:)yHKLI,I/IVI. MoBeneHwne FapMOHVILIeCKOVI PYHKLUNM N ee NPON3BOAHbIX
Ha 6eckoHe4yHoCTW. YcTaHaBnmBaeTcs npoaoJI>XXeHNeEM FapMOHI/I‘-IeCKOI7I PyHKLMM C wapa v
onpeneneHnem CBOWCTB peweHunsa ansa wapa.

naboparopHas pabora (1 4aca(oB)):

PeweHne KpaeBOI7I 3a0a4vyn ,ﬂ,mpmxne Onda ypaBHeHUA JNTannaca B KonbLe METOLAOM pasneneHnsa
nepemMeHHbIX.

Tema 25. MeTon pa3neneHusi NnepeMeHHbIX pelleHus 3aaauv dupuxne ons ypaBHeHUs!
MyaccoHa B npsiMOyronbHon obnacTm.

JNleKunoHHoe 3aHsitne (1 yaca(os)):

MeTon pasneneHns NepeMeHHbIX pelleHnst BHyTpeHHel 3aaayn dupuxne ans ypaBHeHus NyaccoHa
B NpsiMOyronbHoi obnactn. PasbunerHne 3apayn. CornacoBaHue rpaHnyHbIX YCNOBUIA.

naboparopHas pabora (1 4aca(oB)):

PeweHwne kpaesbix 3anay Oupuxne ona ypasHeHus Jlannaca B Kpyre n CEKTope MeTogom
pasneneHns NepeMeHHbIX.

Tema 26. MeTon pasaeneHns nepeMeHHbIX pelleHUs BHYTpeHHen 1 BHellHen 3apad Jdupuxne
ONs Kpyra MeToaoM pasgeneHns nepeMeHHbix. Popmyna lNMyaccoHa.

JNeKLuMoHHoe 3aHsiTue (1 Haca(os)):

YpasHeHuve Jlannaca ons kpyra B nonsipHbix koopamHaTtax. Meton pasgeneHns nepemMeHHbIx
peleHns BHYTPEHHEN 1 BHEWHel 3aaad upuxne ong kpyra METOA0OM pa3feneHns nepeMeHHbIX.
®dopmyna NyaccoHa ons kpyra.
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Mporpamma aucumnnvHbl "YpaeHeHNs matematmyeckoin comamku”; 010400.62 MNprknagHas matemartunka n nHopmartmka; npodeccop, A.H.
(npodpeccop) Kapyescknii M.M. , poueHT, a.H. (poueHTt) Pepotos E.M.

naboparopHas pabora (1 4aca(oB)):

PeweHne KpaesblX 3a4ad HenmaHa gns YpaBHEHUA NNannaca B Kpyre n cexktope MeToaoom
pasneneHnsa rnepemMeHHbIX.

Tema 27. NoTeHuMWanbl NpoCTOro U ABOVUHOIO CNOS, rapMOHMYeckue PyHKLMM.
FeomeTpuuyeckme cBomcTea NoBepxHocTn JianyHosa.

JIeKLMOHHOe 3aHsiTne (2 4yaca(os)):

BBoOnNTCA NOHATMS HBIOTOHOBA NoTeHumana. lNoteHumansl NPOCTOro 1 ABOMHOrO CrOS.
YcTaHaBnvBaeTCs, YTO yka3aHHble NoTeHUMasbl SBASIOTCS rapMOHMYECKMI B 06nacTu 1 BHE ee.
MoHaTre 06 obnacTtax JianyHoBa u nx noamHoxecTts. CBoicTBa obnacteli JlsinyHoBa.

naboparopHas pabora (2 4aca(oB)):

[MocTpoeHne hyHOaMeHTanbHOro peleHns ypasHeHus Jlannaca B npsiMoyrofibHUKe MeToaoMm
®dypbe. BbisicHeHNe cBSA3M CBEPTKN PyHAAMEHTANbHOMO pPeWweHns C pelleHneM ypaBHEHNS
NyaccoHa.

Tema 28. lNMpsimoe 3HauyeHUe noteHumana asonHoro cnos. UHterpan Maycca.
JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

[MoHsATHE 0 NPSAMOM 3HAYEeHMM NOTeHUnana oBonHoro cnos. CywecTBoBaHME U HENPEPbLIBHOCTb
NPSMOro 3HaYeHns noteHumana ABOVHOro Cnos. YactHblin cnydarn noTeHunana oBOMHOro Crnos.
WHTterpan Naycca v ero aHa4yeHus.

naboparopHas pabora (2 yaca(oB)):

PelweHne TeKCTOBbIX 3aa4, NPUMBOASWMX K YPABHEHUSIM rMnepbonmnyeckoro Tmuna B KaHOHNYECKUX
obnacrax.

Tema 29. NpepenbHble 3HaYeHUS NOTEHUMana ABOMNHOro CNnos.
neKuMnoHHoe 3aHsiThe (2 yaca(os)):

CB#3b noTeHumana aABovHoro cnos ¢ ViHterpanom Maycca. Pa3pbIBHOCTb NOTEHUMana ABOMHOro
Cnos nNpu nepexone 4epes rpaHunLy. BbigBNeHne ckavykoB npenenbHblX 3Ha4eHuin noteHuuana
OBOWHOro cnos.

naboparopHasi pabora (2 4aca(oB)):

PelweHne TeKCTOBbIX 3a[a4, MPUBOASMX K YPaBHEHUSIM Napabonn4yeckoro Tmna B KAHOHNYECKUNX
obnacrax.

Tema 30. NpepnenbHble 3HaYeHNS NpaBUIbHOW HOpPManbHOW NPOMU3BOOHOM NOTEeHUWana
MpPOCTOro cnos.

JNleKLMOHHOe 3aHsiTne (2 4yaca(oB)):

HenpepbIBHOCTb NOTEHUMaNa NnpocToro cnog. NoHsaTre npasunbHON HOPMaNbHOW NPOM3BOOHON
noteHumana. lNMpsMoe 3Ha4yeHne NpPaBuIbHON HOPManbHOM NPon3BoaHON. CBA3b NpenenbHbIX
3Ha4YeHW noTeHumnana ABOMHOrO CNos C npefesfibHbiM 3Ha4YeHWeM rnpasusibHON HOPManbHOW
NPOW3BOOHON NoTeHUMana npoctoro cnos. lNpenenbHble 3Ha4YEHNS NPaBUIbHOM HOPMasibHOM
NPOM3BOL4HOM NOTEHLUMana npocToro Crnos.

naboparopHasi pabora (2 4aca(oB)):

PelweHne TekCTOBbIX 3a0a4, MPUBOASIWMX K YPABHEHUSIM SNIUMNTUYECKOrO TUMNa B KAHOHNYECKMX
obnacTax.

Tema 31. UHTerpanbHbie ypaBHEHMA TeOpMU NoTeHUnana.
NeKLuMoHHOoe 3aHsiThe (2 yaca(os)):

CeepgeHve 3anad Oupuxne n HelimaHa K nHTerpasnbHbiM ypaBHeHUsM ®pearonobma 2-ro poga.
MHTerpanbHble ypaBHeHMS Teopumn noteHumnana u nx CBOMCTBa.

naboparopHasi pabora (2 yaca(oB)):

PeweHune obwunx 3apay 06 06bemMHOM noTeHumane. CBA3b NOTEHUMANOB C PELEHNSMUN KPaEBbIX
3amau.

4.3 CTpyKTypa 1 copgepXxaHume caMOCTOSITe/IbHOM paboTbl AUCLMMINHBI (MOLYNSA)
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Buaobi
Pasnen Cemectp Hepens | camocrositensHon [TpymoeMKOCTb g‘:ﬂ%’::;';?:;gzgz
AucumninHbl cemecTpa paborthbl (B yacax) 6
CTYyAOEeHTOB paoboTb!
Tema 1.
Knaccugpmkaums
NINHENHbIX ypaBHEeHWI C Hgﬂ;ﬂgg:g 5 JomatiHee
4acTHbIMU 3anaHms 3afaHue
NPOW3BOAHbIMA BTOPOro
nopsaka. NpuseneHune 5 1
K KAHOHMYECKOMY BM Iy
YpaBHEHWUN BTOPOro NOLrOTOBKA K
nopsiaka c MCOMEHHOI 5 MMCbMEHHas
MOCTOSAHHbIMU 6 paboTta
KoappuumeHTamu. pabote
Tema 2. lNpuseneHune K
KaHOHMYECKOMY BMIY
_ ypaBHEHNn BTOPOro 5 1 Hgﬂ;ﬂﬁ::ﬁ 10 JomatiHee
nopsaka c oByms 3anaHns 3afaHue
He3aBUCHMbIMU
NepeMEHHbIMU.
Tema 3. BbiBog
OCHOBHbIX YpaBHEHUI
mareMaTtnyeckom
dOUN3NKN: ypaBHEHUE
KonebaHuii CTpyHbI,
ypaBHeHue konebaHwui
MeMOpaHbl, ypaBHEHNE
KonebaHuii CTepXHS, 5 > Hgﬂ;cﬂg::fg 10 nomaiuHee
ypaBHeHue sanaHns 3afaHue
TEennonpoBOAHOCTN B
TBEPLOM Terne,
ypaBHeHue
TEennonpoBOAHOCTHU
CTEePXHS, NpMMepbl
CTaunoHapHbIX
YPaBHEHWIA.
Tema 4. ®opmyna noaroToeka
ﬂ.aﬂaMﬁepa peweHuns noomallHero 5 AomalHee
3apgayn Koww ons 3a0aHus 3afanne
. [ypaBHeHus konebaHwui 5 2
CTPYHbI. Kone6aHMf| MOAroToBKa K KOHTPONbHAS
NONYOrpaHNYEHHON KOHTPO/NbHOM S pa6ota
CTPYHbI. pabote
Tema 5. Pewexune
04HOPOOHOr0
ypaBHeHWs KonebaHwui
CTPYHbl METOLOM noaroToeka
. |pasoeneHuns 5 3 |momawHero 10 ggM::JMHee ©
nepemMeHHbIX. AHanms 3afaHus A
pelweHns 3a8a4m o
cBOOOHbIX KOnebaHmnsx
CTPYHbI.
PervcTpaumnoHHbiii Homep 999314 OBAEKTPOHHBIH
Bl VHUBEPCHTET
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Mporpamma aucumnnvHbl "YpaeHeHNs matematmyeckoin comamku”; 010400.62 MNprknagHas matemartunka n nHopmartmka; npodeccop, A.H.
(npodpeccop) Kapyescknii M.M. , poueHT, a.H. (poueHTt) Pepotos E.M.

Buabl
N Pasnen Cemect Hepens | camocrositensHon [TpymoeMKOCTb g‘:ﬂ%’::;';?:;gzgz
AucumninHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTYyAOEeHTOB P
Tema 6. O6ocHoBaHue
meTona Pypbe peleHns
nepBon Kpaesown noarotoBka
6. [3anayn ans 5 3 |momawHero 10 ggz:ﬁ;: ©
OLHOPOLHOro 3ajaHuns
ypaBHeHWs KonebaHwui
CTPYHbI.
Tema 7. MeTopq
pasgeneHus
NepeMEHHbIX PeLleHns
3a4a4u O BbIHYXAEHHbIX
KonebaHusix CTPyHbl.
SiBneHve pe3oHaHca. noaroToBska
7. |MeTon pasgeneHus 5 4  |nomMawHero 10 ggz::JMH: ©
NepeMEHHbIX PeLleHns 3anaHuns
3a4a4m o0 cBoOOOHbIX
KonebaHusix
NpPAMOYronbHOWN
MeMOpaHbl.
Tema 8. Teopema
€0MHCTBEHHOCTU noaroToBska
8. |pelweHns OCHOBHbIX 5 4  |DomalwHero 10 ggE;-L:JMHeee
rpPaHnYHbIX 3a8a4 ans 3ajaHuns
BOJIHOBOIO YPaBHEHWS.
Tema 9. Teopema
€ONHCTBEHHOCTHN noaroToBka
9. |peweHns 3agayun Koww 5 5 |oomawHero 10 ggz:;”;eee
NS BOMHOBOrO 3ajaHus
ypaBHEHNS.
Tema 10. ®opmyna
Knpxrodha peweHuns noaroToBska
10.|3ap0aym Koww ons 5 5 |momawHero 10 ggz::];;e
TPEXMEPHOro BOMTHOBOIO 3anaHus
ypaBHEHUS.
Tema 11. dopmyna
[NyaccoHa pelweHns
NnoAaroToBK
11 [3@Ba4m Kowwn ons 5 6 ugﬂa?ugerg 10 JomatiHee
"|\OBYMEPHOro BONTHOBOIO sanaHns 3ajaHve
ypaBHeHus (MeTon
cnycka)
Tema 12. Teopema o
€0MHCTBEHHOCTU
noaroToBK
{0 [PEWEHNS OCHOBHbIX 5 6 ngﬂaigerg 10 noMallHee
‘IKpaeBbIx 3a4a4 ons sananms 3apaHve
YypaBHEHNS
TEennonpoBOAHOCTMW.
PeructpaumnoHHbIi Homep 999314 OBAEKTPOHHEH
Bl VHHBEPCHTET
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Mporpamma aucumnnvHbl "YpaeHeHNs matematmyeckoin comamku”; 010400.62 MNprknagHas matemartunka n nHopmartmka; npodeccop, A.H.

(npodpeccop) Kapyescknii M.M. , poueHT, a.H. (poueHTt) Pepotos E.M.

Buabl
N Pasnen Cemect Hepens | camocrositensHon [TpymoeMKOCTb g‘:ﬂ%’::;';?:;gzgz
AucumninHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P
Tema 13. MeTton
pasgeneHus
NEepPEMEHHbIX PeLeHNS noaroToBka
13.|nepBon kpaesoi 5 7  |onomalHero 10 ggz:ﬁ;eee
3a4a4yv ans ypaBHEHUS 3ajaHuns
TEeNnonpPoOBOAHOCTU
CTEPXHS.
Tema 14. O6ocHOBaHWe
MeTonoa CDypbe ans Hgﬂ;ﬂgg:g 5 JomMallHee
ypasHeHus 3anaHve
TEennonpoBOAHOCTM 3afaHns
14.|cTepxHs. AHann3 5 7
NMONMy4YEHHOr O PELLEHNS. MOOroTOBKA K
KBasncraumoHapHbii KOHTPOMBHOVA 5 KOgTPOHbHaﬂ
PEXMM OCTbIBAHUSA pa6ote paboTa
CTEPXHS.
Tema 15. MNpuHUmn
Makcumyma ons
YpaBHEHNS
noar
15, [T€N10NpoBOAHOCTM. 5 8 ﬂgﬂaﬂggﬁg 10 nomaluHee
"IEOUHCTBEHHOCTb 3ananms 3anaHve
peweHnsa 3agayn Kowwm
NS ypaBHEHWS
TEennonpoBOAHOCTMW.
Tema 16. Pewerve
3apayn Kowwm ons
noaroToBK
1p.|YPaBHEHNA 5 8 ﬂ‘éﬂa?uﬁerﬁ 10 ~ |PomMauhee
‘[TennonpoBo4HOCTH 3anaHns 3ajaHve
METOLOM UHTErpana
dypbe.
Tema 17. O6ocHoBaHve
goopmynbl MyaccoHa noaroToBska
17.|peweHns 3agayun Kowwn 5 9 |oomawHero 10 g'aoig":ﬁ;;e
NS ypaBHEHWS 3ajaHuns
TEennonpoBOAHOCTMW.
Tema 18. OcHOBHbIE
rpaHnyHble 3adayv ons
SNNNNTUYECKOro
noaroToeka K
18 |ypaBHeHus. 5 9 KgﬂTgongim 10 KOHTpONbHas
‘iccnepoBaHne a6oTe paboTa
€OWHCTBEHHOCTH P
peLweHns OCHOBHbIX
rPaHNYHbIX.
Ntoro 180

5. O6bpa3oBarenbHble TEXHONOMMU, BK/IOYAs MHTEPaKTUBHbIEe hopMbl 06yUYeHUs

Oby4eHne nponcxoauT B oopMe NeKLUMOHHbIX U nabopaTopHbIX 3aHATUIA, a TakKXXe CaMOCTOATENbHOM

paboTbl CTYAEHTOB.

PernctpaunoHHbiii Homep 999314
Ctpanunua 18 ns 25.
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Mporpamma aucumnnvHbl "YpaeHeHNs matematmyeckoin comamku”; 010400.62 MNprknagHas matemartunka n nHopmartmka; npodeccop, A.H.
(npodpeccop) Kapyescknii M.M. , poueHT, a.H. (poueHTt) Pepotos E.M.

TeopeTnyeckuin Matepman nanaraetcs Ha nekumsx. MNpryem KOHCNEKT NeKunid, KOTOpbI OCTaeTcs y
CTyAeHTa B pe3y/bTaTe NpoCyWmBaHNA NEKLUMN HE MOXET 3aMeHNTb y4ebHrK. Ero uensb -
POPMYNNPOBKA OCHOBHbIX YTBEPXAEHWUIA 1 onpeneneHuii. Mpocnywas nekumio, None3Ho
03HaKoOMUTbCS ¢ 6bonee NoAPO6HbLIM N3NOXEHNEM MaTepuana B y4ebHuke. CMcok nutepatypbl
pasfeneH Ha 1Be KaTeropumn: HeobXoAMMbIA ANs CAayn 9K3aMeHa MUHUMYM U OOMONHUTENbHAs
nuTeparypa.

N3yyeHne kypca noapasyMeBaeT He TONbKO OBNaAeHNe TeOPEeTUYECKMM MaTepmanom, Ho 1
NoNyYyeHne NPaKkTUYecKnx HaBbIKOB Ons 6onee rnybokoro NOHMMaHUS Pasnenos AUCUUMNINHBI Ha
OCHOBE pelleHns 3aa4 U YNpaxHEeHU, NNICTPUPYIOWMX NoKa3biBaeMble TeopeTnyeckme
NONOXEHNS, a TakXe pas3BuTme abCTpakTHOro MbILIEHUSI U CNIOCOOHOCTUN CaMOCTOSTENbHO
[0Ka3blBaTb YACTHbIE YTBEPXAEHMSI.

CamocTosTenbHas pabota npeanonaraeT BbiNOIHEHNE fOMaLWHKX paboT. MNpakTuyeckne 3anaHus,
BbINONHEHHbIE B ayAUTOPUW, NPpefHa3Ha4YeHbl Ons ykasaHus obwmx MeToAoB pelleHns 3anay
onpeneneHHoro Tuna. 3akpenuTb HaBblKM MOXHO NULWb B pe3yNbTaTe CaMOCTOATENbHON paboThl.

Kpome Toro, camocrositenbHas pabota BKItO4aeT NoAroTOBKY K ak3aMeHy. pun noarotoBke K caade
aK3ameHa BeCb 06 beM paboTbl PEKOMEHOYETCS pacnpenensiTb PABHOMEPHO MO AHSAM, OTBEAEHHbIM
L5 NOArOTOBKM K 9K3aMeEHY, KOHTPONMPOBATb KaXablil AeHb BbINONHEHNS paboThl. Jlydwe, ecnu
MOXHO NEepPEeBbINONHWUTL NnaH. Toraa Bcerna 6ynet pe3eps BPEMEHM.

6. OueHOUYHble CpeacTBa OJ1s TEKYLLLEro KOHTPOS yCrneBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMIMIIMHBI U y4e6HO-MmeToanyeckoe obecneyeHme
CaMOCTOSITeNIbHOWN paboTbl CTYAEHTOB

Tema 1. Knaccudpumkaumsa nMHenHbIX ypaBHEHUN C YaCTHbIMM NPOU3BOOHbLIMM BTOPOro
nopsigka. NpuseneHne K KaHOHNYECKOMY BUAY YpaBHEHUI BTOPOro nopsiaKa ¢ NOCTOSIHHbIMU
KoadpouumueHTamu.

JoMalllHee 3a4aHune , npnMepHbie BONPOChHI:

BoccTaHoBneHne 3HaHUiA NO TeMaM, CBA3aHHbLIM C 3aMEHOI NEPEMEHHbIX B YPaBHEHNSX C YACTHbIMU
NPON3BOAHbIMW, METOAAM NPUBEAEHUS KBAAPATUYHBIX OOPM K KAHOHUYECKOMY U HOPManbHOMY
BUAAM, BblYMCNEHUN COBCTBEHHbBIX 3HAYEHWUIA KBaApaTHbIX MaTpuL. YrnybneHHoe n3y4eHne OCHOBHOIA
1 [OMNONHUTENbHOWN NTEpPaTypbl NO TEME.

nMcbMeHHas paboTa , NpYMepHble BONPOCHI:

PeweHune 3apnay Ha TeMmy: [MprBeneHne K KAHOHNYECKOMY BUOY ypaBHEHWIA BTOPOro nopsiaka ¢
NMOCTOAHHbIMU KO3PPULINEHTAMMN.

Tewma 2. NpuseneHue K KAHOHUYECKOMY BUAY YpaBHEHUN BTOPOro nopsigka c Asyms
He3aBMCUMbIMMU NepeMeHHbIMU.

LoMallHee 3ajaHve , NPUMEpPHbIE BONPOCHI:

3yyeHne nutepartypbl N0 TeMe pelleHne ypaBHeHUs B audodoepeHunanax. lNepsbie nHTerpansi.
YrnybneHHoe n3y4yeHne OCHOBHOWM 1 LOMNONHUTENbHOW NnTepaTypbl No Teme. PeweHune 3apaq.

Tema 3. BbiBO4, OCHOBHbIX YpaBHEHUI MaTeMaTtu4yeckon ousnku: ypasHeHue KonebaHum
CTPYHbI, ypaBHeHue KonebaHmn MembpaHbl, ypaBHEHUE KonebaHU CTepXHs, ypaBHeHue
TennonpoBoAHOCTU B TBEPAOM Tene, ypaBHeHUe TennonpoBOAHOCTU CTEPXHSA, NpuMepbl
CTauuOHapHbIX ypaBHEHUN.

JOoMallHee 3aaHune , npnMepHblie BOMNPOChHI:

M3yyeHune nutepatypbl No oM3MYECKMM OCHOBaM AMHAMMKW TBEPOOro Tena n OCHoBaM
TepmoanHamMmk. O3HaKOMUTLCS C hOpMaMM 3anCK OCHOBHbIX 3aKOHOB COXpaHeHus. YrnybneHHoe
n3yyeHne nutepartypbl No Teme. PeweHne 3anav.

Tema 4. ®opmyna Hanambepa pelwueHuns 3anaum Kowm ons ypaBHeHUs1 Koneb6aHMm CTPYHbI.
KonebaHusi nonyorpaHU4eHHOMN CTPYHbI.

noMallHee 3afaHue , NpUMeEpPHbIe BOMPOCHI:
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MocTpoeHne npodounein konebntowencs CTpyHbl B 3a4aHHbIE MOMEHTbI BpeMeHn. L5 3Toro
npeacTtaenTb popmyny Janambepa B BUAE CyMMbl BONMHOBbLIX (OYHKUMIA. YTnybneHHoe nayyeHne
nuTepatypbl no Teme. PeleHne 3anau.

KOHTpO/bHas paboTa , NpUMepHbIe BOMPOCHI:

PewnTtb ocTaBlmecs 3a4a4yun B peKoMeH40BaHHbIX COOpHMKax 3afay Ha NprBeaeHWe YpaBHEHNI
BTOPOro nopsiaka k KaHOHMYEeCKOMY BUAy ONs Cly4aeB NePEeMEHHbIX U MOCTOSIHHBIX KO3KOGULNEHTOB.

Tema 5. PelleHne 0QHOPOAHOro0 ypaBHEHUS KonebaHun CTPYHbl METOA0M pa3aeneHus
nepeMeHHbIX. AHanu3 peLleHus 3aaayum o cBO60AHbIX KONebaHMAX CTPYHbI.

nomallHee 3afaHuve , NpuMepHble BOMPOChI:

MocTpoeHne npodounein konebntowencs NonyorpaHNYeHHON CTPYHbl B 3aJaHHbIE MOMEHTbLI BPEMEHW.
PeweHne nposoantb ansa cnydas ycnosi Oupuxne n Heimana. Bocnonb3oBaTbCcsa neMMamu o
4YETHOM/HEYETHOM NPOXOIXEeHMU. PeleHne 3anauy.

Tema 6. O60cHOBaHMe MeToaa dDypbe pelleHUst NepBOW KpaeBon 3aAauun onsi 0A4HOPOLHOrO
ypaBHeHUs1 KonebaHun CTPYHbI.

LoMalHee 3afaHne , NpUMepPHbIE BOMPOCHI:

PewaTb 0gHOpPOAHbIE YpaBHEHNS C HEOAHOPOAHBIMU Ha4yabHbIMU YCIIOBUAMM U OOHOPOAHbBIMM
rPaHnYHbIMK YCNoBUsiMU. BOCCTaHOBUTL 3HAHUS O CNEKTPasbHbIX anrebpanyecknx 3agadax u
meTtonam pewerHns OLlY ¢ NOCTOSAHHBIMU KOShPULIMEHTAMM.

Tema 7. MeTopn, paspeneHusi NepeMeHHbIX peLleHUs 3a4a4um O BbIHYXAEeHHbIX KonebaHusx
CTPyHbI. iBneHne pe3oHaHca. MeTopn pa3peneHusi NepeMeHHbIX peLleHUs 3aayum o
CBOOOOHbIX KONE6aHNAX NPSAMOYrofIbHOM MEeMOpaHbI.

oomatllHee 3aaaHue , NPUMepHbIE BOMPOCHI:

Pewartb HeOoOHOpPOOHbIE YypaBHEHUA C OOHOPOOHBbIMA Ha4YalbHbIMX YCNOBUAMK 1 OOHOPOAOHBIMU
rpaHn4YHbIM YCNOBUAMN. Vicnonb3oBatb rpaHn4Hble yCNnoBusA pa3yiNyHbIX TUMOB: ,EI,lelene, HenmaHa.

Tema 8. Teopema eAUHCTBEHHOCTU pPeLLUeHUs OCHOBHbIX FPaHUYHbIX 3a8ay oNsi BOIHOBOro
ypaBHeHus.

noMalHee 3anaHue , NpUMepHbIe BOMPOCHI:

Pewartb HeOoOQHOpPOOHbIEe ypaBHEHNA C HEOAHOPOAHBIMU Ha4YallbHbIMU YCNTOBUAMU U T'PAHNYHbBIMA
YCNOBUSAMMN. Insa atoro Tpe6yeT09| pewntb 3anadn 0 NOCTPOEHNN NOTMHOMOB, MMEKWNX 3a4aHHble
3Ha4YeHNns UM 3Ha4eHns Npon3BoOHbIX B ABYX FPAHUYHbLIX TOYKaX.

Tema 9. Teopema eAUHCTBEHHOCTU peLleHus 3apaumn Kowm onsa BONIHOBOro ypaBHEHUS.
[oMallHee 3ajaHve , NPUMepPHbIE BONPOCHI:

BoccTaHoBMTb 3HAHNSI 0 COOCTBEHHBIX 3HAYEHNSIX 1 COOCTBEHHBIX (RYHKLIMSX CYMMbl OLHOMEPHBbIX
oneparopos. BocnonbaoBaTbCs MMM 45 NOCTPOEHUS pPeWeHNs HEOAHOPOOHOMO YpaBHEHMUS
KonebaHuin MembpaHbl.

Tema 10. PopmMyna Kupxrocpa pelwueHmns 3apadm Kowm ans TpexmepHoro BOIHOBOro
ypaBHEeHUS.

JOMallHee 3ajaHve , NPUMEpPHbIE BONPOCHI:

YrnybneHHoe n3yyeHve nutepatypbl no Teme. PeweHne 3anay Ha BbluMCNEHNE NO hopmyne
Kupxrogpa peweHuin TpexmepHbix 3agad Kowwn npu 3agaHHbIx HavanbHbIX ycnosusix. PaccmoTpeTb
Cny4an 3aBMCUMOCTM UCXOLHbIX AAHHbIX OT OOHOW MPOCTPaHCTBEHHON NEePeEMEHHON.

Tema 11. Popmyna lNyaccoHa pewieHus 3apgaum Kowm ons oByMepHOro BOIHOBOro ypaBHEeHUs
(meTon, cnycka)

[oMallHee 3ajaHve , NPUMepPHbIE BONPOCHI:

YrnybneHHoe nayyeHve nutepatypbl no Teme. PeweHne 3anay Ha BblYMCNEHWe Mo popmyne

NyaccoHa pelweHnin oByMepHbIX 3ana4 Kowwn npu 3a8aHHbIX HavanbHbIX ycnosusax. Paccmotpetb
cnyyan 3aBMCMMOCTU UCXOAHbIX OaHHbIX OT OOHOW MPOCTPaHCTBEHHOWN NepeMeHHOMN.

Tema 12. TeopeMa 0 e AMHCTBEHHOCTU peLLEeHUsI OCHOBHbIX KpaeBbiX 3aaa4y A5 ypaBHEeHUs!
TEennonpoBOAHOCTM.

nomallHee 3aaaHve , NpUMepHble BOMPOChI:
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[N pasnnyHbiX NOCTAHOBOK OJIHOMEPHbIX rPaHNYHbIX 3a4a4 NMPOBEPUTb YCIOBUS TEOPEMBI O
€IVHCTBEHHOCTU peleHunsi. BHMaHue yaoenntb BCem TMnaMm KpaeBsblX YCNOBUIA, BKKOYas YCOBUS
TpeTbero poga.

Tema 13. MeTon pasaoeneHns nepeMeHHbIX pelleHUsi NepBor KpaeBown 3amauv ons ypasHeHUs
TennonpoBOAHOCTU CTEPXXHS.

JoMallHee 3agaHune , NpuMepHble BOMpPOCHI:

MeTtonom pasgeneHns nepeMeHHbIX NPOBECTUN pelleHe CMeWwaHHbIX KpaeBblX 3a4a4 O/15 ypaBHEHNS
TENNONPOBOAHOCTN CTEPXHS C UCNONb30BAHWEM FPaHNYHbIX ycnosuin upuxne, HelimaHa, a Takxe
NpW HaNNYUN YyHaCTKOB rPaHuULbl C TPETbUM rPaHnYHbIM ycrnosmeM. HTepnpetuposaTb Nony4eHHble
peweHns. BbISCHNTb 3aBUCUMOCTb CKOPOCTM CTabunmaaumm pelweHns o1 omanmyecknx napameTpos
3ajauyn.

Tema 14. O60cHoBaHMe MeToaa dypbe Ans ypaBHEHUs TEMJIONPOBOAHOCTU CTEPXHS. AHaNu3
Nony4YeHHOro pelueHusi. KBaamctauMOHapPHbIA PeXUM OCTbIBaHUS CTEPXKHSI.

noMalHee 3afaHne , NpUMepPHbIe BOMPOCHI:

PewaTb HEOOHOPOAHbIE YPABHEHWNS C OLHOPOAHBLIMM HAYalbHbIMW YCNOBUSMI U OLHOPOAHBIMU
rPaHUYHbIMU yYCNoBMaMU. Icnonb3oBaTh rpaHnyHble YCNoBMS pasnuyHbix TUnoB: dupuxne, Helimana.

KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

K koHTponbHoO paboTe pewnTb 3aaadn Ha konebaHns 04HOMEPHbIX 06 BHEKTOB MO PEKOMEHAOBAHHbIM
cbopHrkamM. ObpaTnTb BHUMaHWE Ha BbIOOP COYHKLIMIA ONSi CHATMS TPaHUYHBIX YCNOBMWIA, NPUBOASILMX
K 6onee NPOCTbIM NPaBbIM YaCTSM MOANGULNPOBAHHBIX YPaABHEHMIA.

Tema 15. MpuMHUMN MaKCcUMyMa ONsi ypaBHEHUS TEMIONPOBOAHOCTU. EAMHCTBEHHOCTD
pelwueHns 3apauv Kowm pns ypaBHeHUs Ten1oNpoOBOAHOCTMH.

LoMalHee 3afaHne , MPUMEpPHbIE BOMPOCHI:

MeTonom ®dypbe pewaTtb HEOAHOPOAHbIE YPABHEHNS C OAHOPOAHBLIMUA HAYaNbHbLIMU YCNIOBUAMA 1
HEOOHOPOAHbIMY FrPaHNYHBIMK YCNoBUSMU. Micnonb3oBaTh rpaHnyHbIE YCNOBUS Pa3NYHbIX TUMOB:
Ouvpuxne, HeiimaHa. OBpatnTb BHUMaHNE Ha BbIOOP COYHKLMIA AN CHATUS FPaHUYHbIX YCNOBWUIA,
npmBoasWmX K 6onee NPOCTbIM NPaBbIM YaCTAM MOANCVLNPOBAHHBIX YPaBHEHWIA.

Tema 16. PewueHue 3apaum Kowm onsa ypasHeHUs TennonpoBoAHOCTM METOAO0M UHTErpana
dypbe.

noMalHee 3anaHue , NpUMepHbIe BOMPOCHI:

V|3y'-II/ITb nmTepartypy, CBA3aHHYK C BblHUCNIEHNE MPAMOIro n 06paTHOFO npeo6pa3OBava CDypbe.
Pewartb 3agayn Koww ons ypaBHEHUA TennonpoBoaHOCTHN.

Tema 17. O6ocHoBaHue chopmynbl NMyaccoHa pewueHus 3apaum Kowm onst ypaBHeHUs
TensaonpoBOOHOCTMU.

JOoMallHee 3aaHune , npuMepHblie BOMNPOChHI:

MpencTtaBnTb peleHns 3anayv Kown ons ypaBHeHUsl TENNONPOBOAHOCTM C MIaAWMMK YieHaMu
MEeToLOM uMHTerpana dypbe ¢ Mcnonb3oBaHMeM oopMynbl [MyaccoHa npu pasnnyHbIX UCXO4HbIX
OaHHbIX. Bbl4McnnTb NPon3BOAHbIE BEICOKUX MOPSIAKOB OT MOMYYEHHbIX pelweHnin. Y6eamTbes B Ux
HEeNpPepPbIBHOCTW.

Tema 18. OcHOBHbIe rpaHU4YHbIe 3aJa4v ans AnnMnNTUYeckoro ypasHeHus. UccneposaHue
€O0UHCTBEHHOCTU peLleHUsi OCHOBHbIX FPaHUYHbIX.

KOHTponbHas paboTta , NpUMepHbIE BOMPOCHI:
OCHOBHbIE rpaHUYHbIe 3a4a4n 415 ANAUNTUYECKOTO YPaBHEHNS.

Tema 19. MapmoHuyeckue cpyHKumn. dopmynbl N'puHa. OCHOBHble cBOUCTBA. TeopeMbl O
cpenHeMm Ons rapMoHUYecKou PyHKLMMN.

Tema 20. NMpuHUMN MakcUMyMa ANsa rapMoHUYecKown chyHKUMU. PyHaaMeHTanbHOe peLueHune
ypaBHeHus Jlannaca. UHTerpanbHoe npeacrasneHne rapMoHU4Yeckon chyHKL M.

Tema 21. BHYTpeHHSAA U BHelwHAS 3apgadm Oupuxne onsa ypasHeHus Jlannaca. UccnepoBaHue
€dWHCTBEHHOCTU peLleHUs.

Tema 22. MeTtopn coyHkuum IN'puHa pelwueHnsa 3apaum Oupuxne ans ypasHeHus Jlannaca:
onpepneneHne cpyHkuum NpuHa n ee OCHOBHble CBOMCTBA.
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Tema 23. PelleHue BHYTpeHHeX U BHelLHeW 3apgadym dupuxne ons wapa metonoM oyHKLMU
MpuHa (chopmyna lNyaccoHa).

Tema 24. NosBeneHne rapMOHMYECKON (PYHKLIMM U ee NPON3BOAHbIX Ha 6€CKOHEYHOCTH.
WccneposaHve eAUHCTBEHHOCTU peLLieHUsi BHYTpeHHen U BHellHen 3anay HenmaHa ons
ypaBHeHus Jlannaca.

Tema 25. MeTon pa3neneHusi nepeMeHHbIX pelleHus 3aaauv dupuxne ons ypaBHeHUs!
MyaccoHa B npsiMoOyronbHon obnacTm.

Tema 26. MeTon, pasaeneHns nepeMeHHbIX pelleHUs BHYTpeHHen 1 BHellHen 3apad dupuxne
ONs Kpyra MeTonoM pasgeneHns nepeMeHHbix. Popmyna lNMyaccoHa.

Tema 27. lNoTeHuKWanbl NpoCTOro U ABOVUHOrO C0S, FrapMOHMYeckue PyHKLMM.
FeomeTpuuyeckme cBomcTBa NoBepxHocTH JianyHosa.

Tema 28. lNpsamoe 3Ha4yeHUe noteHumana asonHoro cnos. UHterpan Maycca.
Tema 29. NpepenbHble 3HaYeHUS NOTEHUMana ABOMHOro CNnos.

Tewma 30. NpepenbHblie 3HaYeHUs1 NpaBUIbHOW HOPManbHOW NPOU3BOAHON NOTEeHLMana
npocToro cnos.

Tema 31. UHTEerpanbHblie ypaBHEHUS TeOpUn NoTeHUuana.
Tema . UToroesasi popma KOHTpons

MpuMepHbIEe BONPOCHI K 9K3aMEHY:
Mo pnaHHO aucumMnIvHe NPenyCMOTPEHO NPOBEAEHNE 3Kk3aMeHa. Bonpochkl kK ak3ameHy:

1. Knaccudpukaumns nMHenHbIX ypaBHEHWI C YaCTHbIMM NPOU3BOAHbIMM BTOPOrO
nopsaka

2. MprBeneHve ypaBHeHNn BTOPOro nopsaka ¢ NoCTOAHHbIMM KO3huumneHtTamm K
KaHOHW4YeCcKoMy Buay.

3. lNMprBeneHne K KaHOHNYECKOMY BUAOY ypaBHEHWIA BTOPOro nopsiaka ¢ AByMs
HEe3aBMCUMbIMU NEePEMEHHbBIMU.

4. BbiBOA, ypaBHEHMS konebaHuii CTPYHbI.

5. BbiBOA ypaBHeHMs konebaHuii MeMbpaHbl.

6. BbiBOL ypaBHEHUS TennonpoBOLHOCTM B TBEPLOM Tene.

7. ®opmyna Nanambepa peweruns 3anayqun Kowwn ons ypaBHeHns konebaHui
CTPYHbI.

8. ®opmyna lNyaccoHa peweHns 3anayn Kowwn ong TpexmepHoro BONHOBOIo
ypaBHeHus.

9. dopmyna lNyaccoHa peweHns 3agayn Kowwv ona osyMepHOro BOMHOBOMO
ypaBHeHuS.

10. Teopema egUHCTBEHHOCTN pelleHns 3ana4m Koww ons BONHOBOMO ypaBHEHWS.
11. Teopema eaAMHCTBEHHOCTM PeLeHNs OCHOBHbIX FPaHUYHbIX 3a4a4 ons
0OHOMEPHOro runepbonnyeckoro ypaBHeHMs.

12. PelleHne 0oHOPOAHOrO ypaBHEHMS KonebaHuii CTpyHbl METOLOM pasfneneHuns
NepeMEHHbIX.

13. ObocHoBaHMe MeToaa Pypbe pelleHnst NepBot KpaesBon 3aaaqn ans
0OHOPOOHOMO YpaBHEHNS KONebaHuii CTPYHbI.

14. AHanuna peleHns NepBon Kpaesor 3aa4vv 415 O4HOPOOHOro ypaBHEHMS
KonebaHuii CTpyHbl (CTOSYNE BOMHbI).

15. MeTon pasneneHunst NepeMeHHbIX PeLeHns 3a4a4m 0 BbIHY>X AEHHbIX KonebaHnsx
CTPYHbI.

16. Teopema 0 eAMHCTBEHHOCTUN PeLeHNs OCHOBHbIX KpaeBblx 3a4a4 O/s
ypaBHEeHuNs TennonpoBo4HOCTN.
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17. MeTopn pasgeneHnsi NnepemMeHHbIX peleHns Nepeor Kpaeson 3atayn ans
ypaBHEeHuNs TennornpoBoLHOCTUN CTEPXHS.

18. ObocHoBaHMe MeTona Pypbe ANs ypaBHEHUS TEMNONPOBOAHOCTM CTEPXHS.
AHanus nony4yeHHoro peweHus.

19. MNpuHUMN MakcuMyMa ons ypaBHEHUS TENNONPOBOOHOCTH.

20. TeopemMa eONHCTBEHHOCTY peleHns 3agadv Kown ans ypasHeHUs
TEennonpPoOBOAHOCTMW.

21. PeweHve 3apayv Kowwn ons ypaBHeHUs TennonpoBogHOCTU METOO0M
nHTerpana dypoe.

22. ObocHoBaHWe coopmynbl MyaccoHa peweHns 3anaym Kown ons ypaBHeHMs
TEennonpoBOAHOCTMW.

23. VccnepoBaHve e AMHCTBEHHOCTU peWweHnst OCHOBHbIX FPaHNYHbIX 3a4a4 Ans
SNNNNTUYECKOro ypaBHEHMS.

24. TeopeMbl 0 cpefHEM Ans rapMOHNYECKOWN (PYHKLIMN.

25. NpvHUMN MakcumyMma ons rapMOHUYECKON CPYHKLNN.

26. [loBeneHne rapMoOHNYECKONn QOYHKLUN 1N ee NPON3BOOHbIX

Ha 6eCKOHEeYHOCTH.

27. BHyTpeHHAs 1 BHewHaa 3anayn dupuxne ons ypaeHeHus Jlannaca.
ViccnepoBaHune e AIMHCTBEHHOCTU PELIEHUS.

28. ViccnenoBaHue eOMHCTBEHHOCTU pPeLleHs BHYTPEHHEN U BHELWHen 3a8ay
HemaHa ons ypaeHeHus Jlannaca.

29. MeTopg pasgeneHns nepemMeHHbIX peweHns BHYTPEHHEN 1 BHELWHeN 3a0a4
Oupuxne ons kpyra MeTonom pasgeneHns nepemMeHHbIX.

30. NHTerpanbHoOe npeacTaBneHne rapMoHNYEeCKON oyHKLUUN.

31. Meton goyHKUMKM ["prHa peweHns 3atayv Oupuxne ansg ypaBHeHUs
JTannaca: onpeneneHne goyHKumm ['prvHa N ee OCHOBHbIE CBOWCTBA.

32. PeweHve BHyTpeHHeN 1 BHewWwHen 3aga4n dupuxne ong wapa Metogom
doyHKkumm ['puHa (dpopmyna lNyaccoHa).

33. lNoTeHumanbl NPOCTOro 1 ABONHOrO CMos --- FaPMOHUYECKUEe PYHKLUNN.

34. [NpsMoe 3Ha4eHne noTeHumnana ABONHOro Cnos.

35. Nuterpan Naycca.

36. [NpepenbHble 3Ha4YeHUs NoTeHumMana gBOMNHOMO CNos.

37. lNpenenbHble 3Ha4eHUs NPaBUbHON HOPMabHOW MPON3BOAHONM NoTeHumana
NpOCTOro cnos.

38. [NpsiMoe 3HayveHme noTeHumana NpocToro cnos. HenpepblBHOCTbL NOTEHUMana
MpOCTOro cnos.

39. CeeeHve OCHOBHbIX KpaeBbix 3a4a4 Ans ypasHeHus Jlannaca

K UHTEerpasnbHbIM YypaBHEHNSAM

7.1. OcHOoBHas nuTeparypa:

1. Kapuesckuin M. M. Jlekuuun no ypaBHeHuaM matematudeckon comsukn / M. M. Kapyesckuin; KasaH.
roc. yH-T.- KazaHb: KasaHckuin rocyaapcTtBeHHblin yHusepcutet, 2009.- 148, [1] c.: un.; 21.-
Brbnuorp. B koHue kH. (15 Ha3B.), 200.

2.Cobonesa E.C., dareesa .M. 3anaum n ynpaxxHeHUs Mo ypaBHEHNSM MaTeMaTn4YecKon oU3nKM. -
M.: duamatnmut, 2012. - 96 c. e.lanbook.com http://e.lanbook.com/books/element.php?pl1_id=5295
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(npodpeccop) Kapyescknii M.M. , poueHT, a.H. (poueHTt) Pepotos E.M.

3. NnbnH A.M. YpaBHeHMs MaTteMaTnyieckon omamku: yuebHoe nocobue. - M.: duamatnmt, 2009. -
192 c.http://e.lanbook.com/view/book/2181/

4. EmenbsiHoB B.M., PuibakuHa E.A.YpaBHeHUS MateMaTnyeckor conaukn. MNpakTrukym rno pelweHunto
3apay. - Cankrt-lMetepbypr: NaHb, 2008. - 224 c.

http://e.lanbook.com/view/book/140/

5. Bnagumumpos, B. C. YpaBHeHMs Mmatematnyeckomn pusmkm: yuebHmk ans sysos / B. C.
Bnanumunpos, B. B. XXapuHos.- 3paHue 2-e, ctepeotunHoe.?Mockea: PU3SMATIINT, 2004.7400 c.

7.2. lononHutenbHasa nuteparypa:

1. Kapuesckuii, M. M. YpaBHeHUs MaTeMaTn4eckoin omaunkn. JLononHUTeNbHbIE raBebl: y4ebHoe
nocobuve / M. M. Kapuesckuii, M. ®. MNaBnosa.- KasaHb: 13a-Bo KasaH. roc. yH-Ta, 2008.- 227 c.

2. bywmaHoBa, I'. B. YpaBHeHunsi MaTtematumyeckoin punanku: [ysebHoe nocobwue] / I'. B. BywmaHoBa;
depep. roc. aBT. 06pa3oBaT. yupexaeHne Bbiclw. Npodd. obpasosaHus "KazaH. (Mpusonx.) doenep.
yH-T".- [2-e n34., ucnp.].- KasaHb: [KazaHckuin yHusepcutet], 2011.- 126 c.

3. Cabutos K. B. YpaBHeHus MaTeMaTnyeckoin omaunkn: Yyueb. nocobue ans CTyOeHTOB,
obyyatowmxcs no cneumanbHocTam "Martemartmka","MNpuknagHas matemaTka u nHgpopmatmka” u
"®dunaunka" / K.6.Cabutos.- M.: Bbicw. wk., 2003.- 255c.: rpadp.- bubnwmorp.: 251-252.- ISBN
5-06-004676-1.

4. Arowkos, Banepwin ViBaHoBMY. MeToabl peleHns 3agay maTeMaTnyeckon ounaunkn: [yaebHoe
nocobve] / B. . Arowkos, IN. 6. Oy6osckuin, B. M. WyTses; MNog pea. I'. N. Map4yka.- Mocksa:
DUNI3MATIINT, 2002.- 320 c.; 22.- Bubnwuorp.: ¢. 316-320.- ISBN 5-9221-0257-5, 3000.

7.3. UHTepHeT-pecypcCbl:

EcTtecTBeHHO-Hay4HbI nopTan - http://en.edu.ru/

[MopTan MaTtematnyeckmx MHTEPHET-pecypcos - http://www.math.ru/
lMopTan MmatemaTnyeckmx MHTepHeT-pecypcos - http://www.allmath.com/
[MopTan matemMaTn4eckmx NHTEPHET-PEeCYPCOB - http://www.exponenta.ru
Cait ¢ yyuebHbIMM MaTepranamm no Mmatematuke - http://mathelp.spb.ru

8. MarepuanbHo-TexHU4Yeckoe obecrneyeHne QUCLMUNINHbI(MOAYS)

OcBoeHve oncunnavHbl "YpaBHeHMs MaTeMaTnyeckon ouamkum" npegnonaraet MCnonb3oBaHve
CnefylowWero MmaTepuanbHO-TEXHUYECKOro 0becneyeHmns:

YyebHo-MeToAn4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAIMYUN B
3NeKTPOHHO-6nbnnoTeyHol cucteme "ZNANIUM.COM", poctyn K KOTOPOW NpefoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHnst KpynHEeNWmnx POCCUNCKNX Y4EHbIX, PYKOBOOUTENEN
rocyapCTBEHHbIX OpraHoB, Npenogasartener Bedywmx By30B CTpaHbl, BbICOKOKBANUGULMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brusHeca. PoHL 6nbnmMoTekn cpopMMpPOBaH C y4ETOM BCEX
N3MEHEHMN 0Bpa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yuebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraumm, SHUUKNONEANnN, CAOBapU U CPaBOYHNKN,
3aKkoHo4aTeNbHO-HOPMATMBHbIE OOKYMEHTbI, CreunanbHbie Nnepruognyeckme n3gaHms n n3naHus,
BbliNyckaeMble nsgatenncrsamm By30B. B HacToswee spems 95C ZNANIUM.COM cooTteetcTByeT
BceM TpeboBaHMsAM hpenepanbHbIX roCyaapCTBEHHbIX 0O6pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.

Nekunn 1 nabopaTtopHbie 3aHATUS NO ANCLUMNINHE NPOBOASTCA B ayANTOPUN, OCHALWEHHON [OCKOR 1
MenoM(Mapkepom).

MNporpamma coctaBneHa B cooTBeTCTBUM € TpeboBaHnsamMm @I OC BIO un yyebHbIM nnaHom no
HanpasneHnio 010400.62 "lMprknagHasa matematvka n nHgopMaTuka" 1 npogonso NoAroToBKM
CuncTeMHoe nporpaMMmpoBaHue, MaTteMaTnyeckoe MogenmpoBaHue .
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